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ADVERTISEMENT. 

Tbsb  Ctcu>pmdi±  has  been  prepared  with  the  express  desire  to  carry  out  the  most 
important  object  connected  with  the  Great  Exhibition — ^that  of  regarding  it  as  an 
instniment  of  education.  Here,  at  a  rate  of  unequalled  cheapness,  will  be  found  a 
full  expUHkcUioH  of  everjf  nthfect  that  can  suggest  itidf  to  the  enquiring  visitor. 

The  information  thus  given  is  brought  up  to  the  very  kUeat  accestion  of  knowledge. 
The  SciiJiriFic  DsTAiiAy  avoiding  as  much  as  possible  all  embarrassing  technicalities, 
aim  at  i»waion  and  accuracy.  The  Qeographical  Abti2leb  exhibit  the  charac- 
teristics of  the  Industry  of  All  Nations,  not  only  as  to  laige  States,  but  as  regards 
Cities  and  Ports  ;  and  these  particulars  are  founded  upon  the  best  and  most  recent 
statistical  information.  The  Pbogebseb  of  MAKurAciURBs  are  described  in  most 
cases  from  actual  observation,  and  are  illustrated  by  a  Series  of  EMGRAViNGfi 
which  embrace  the  enHre  range  of  Factory  production. 

It  may  be  afi&rmed  without  presumption  that  the  Visitor  to  the  Exhibition,  by 
reference  to  the  *^  Cyclop89dia  of  the  Industry  of  all  Nations,**  will  be  able  to  regard 
that  woD«]rous  collection,  not  with  a  vague  cmiosity,  but  an  inteUigeot  appreciation. 
With  the  Shining  Catalogue  to  accompany  his  visits,  and  the  Cycloposdia  to  direct 
him,  he  may  accomplish  much  that  is  proposed  to  be  attained  by  Courses  of  Lec- 
tures.    Take  an  example  : — 

A  Viaitor  purposes  to  devote  a  morning  to  the  department  of  /VvncA  Industry. 
He  refera  to  the  Cydopesdia — ^perhaps  as  follows  : 

France,  This  article  contains  a  brief  general  view  of  all  the  staple  industries  of 
that  ooantry. 

But  the  catalogue  is  headed  France  and  Algiers.  He  turns  to  Algiers  in  the 
C^dopssdia,  and  finds  a  similar  view  of  its  industry. 

The  first  article  in  the  French  Cakdogue  is  as  follows : 

*^  1.  Adblphe,  C.    Manufactory,  IfutKouse  (Haut  Rhin)  and  at  M.  Grebin's,  8,  Rue  de 
la  Bourse,  Par'u. — Pieces  of  $ilk  and  wooUen  damatk,  wrought  by  Jaequard  loonu.** 

Ihe  words  above  marked  in  Italic  indicate  the  nature  of  the  information  which 
will  be  found  in  the  Cydopadui  of  Industry  under  those  heads.  He  will  there 
learn  what  is  the  peculiar  industry  of  Mulhouse  (Mtdhausen) — ^what  the  cha- 
racter of  the  trade  of  Paris — ^the  processes  of  silk  and  woollen  manufacture 
gsDermlly,  as  weU  as  of  damask  weaving,  and  the  peculiarities  of  the  Jacquard 
loom.  In  addition,  by  turning  to  the  Enoravinos,  he  wiU  see  the  processes 
oiSat  Mawrfacture,  No.  29  ;  and  of  Woollen,  Nos.  36  and  37. 

It  may  perhaps  be  necessary  to  add  that  the  ^'  Cyclopeedia  of  the  Industry  of  all 
Xatioos**  IB  VOT  A  TEHPORART  WORK,  or  ouc  of  limited  utility.  It  will  be  found  as 
Qjiefiil  in  the  Merchant's  Counting-house  as  in  the  Mechanics'  Institute — as  inter- 
esting in  the  School-room  as  in  the  Crystal  Pslace. 

ITiia  Cydopflsdia  has  been  founded  upon  materials  which  are  the  copyright  of  the 
Pablisber  ;  but  these  materials  have  been  condensed  or  added  to,  with  reference  to 
tiie  immediate  purpose  of  the  work, — and  a  great  number  of  original  articles  have 
Iced  introdoced, — ^by  the  Editor,  Mr.  Oboroe  Dodd,  author  of  "  Days  at  the  Facto- 
itt,**  «  British  Manufactures,*'  &c. 


INTRODUCTION. 


I.    INDUSTRIAL    EXHIBITIONS, 

AT  HOME  AND  ABROAD. 


Thb  great  Industrial  Exhibition  of  1851 — great  in  every  sense  of  the  word,  if 
voithily  carried  out, — will  be  a  kind  of  Buioming  up  of  the  labours  of  half  a  centi^hy. 
It  win  be  a  practical  test,  whereby  we  may  know  how  much,  and  of  what  kind,  the 
first  half  of  the  nineteenth  century  has  been  able  to  achieve  in  the  application  of 
^killed  labour.  Before  the  present  century,  efforts  were  too  scattered  to  be  suscep- 
tible of  easy  oomparison ;  and  the  great  moving  forces  of  industry,  (so  to  speak) 
were  yet  in  their  infancy.  In  applying  this  designation  to  the  Mteatn  engine  and  the 
f^idory  mfiiem^  we  do  that  for  which  there  is  much  warranty :  each  of  these  is  a 
mighty  agent  both  for  cambinoUion  and  for  evbdivision;  for  applying  to  all  work  to' 
be  done,  just  so  much  force  as  will  meet  the  requirements  of  the  case ;  for  economis- 
ing ^laoe  and  time,  capital  and  labour,  materials  and  tools ;  for  rendering  invention 
tnd  saperrision  doubly  effective ;  and  for  developing  an  amount  of  precision  and 
accuracy  which  never  before  marked  industrial  processes. 

In  the  contributions,  too,  which  science  has  made  to  manufactures,  the  present 
century  stands  out  in  bold  contrast  to  those  which  preceded  it.  It  was  early  in 
the  cenimy  that  Davy  made  those  brilliant  discoveries  concerning  metallic  oxides^ 
vkicb  have  had  so  much  inflnence  in  chemical  manufactures.  The  labours  of 
Dalton  in  respect  to  atomic  laws  of  combination ;  WoUaston's  researches  into  the 
Dstore  of  platinum ;  Davy's  safety  lamp,  and  the  curious  law  on  which  its  action 
depends ;  Liebig*s  remarkable  labours ;  the  wonders  of  electricity ;  the  researches 
into  the  phenomena  of  waves  and  tides — these,  and  countless  other  instances,  have 
hid  a  more  immediate  practical  bearing  on  manufactures,  than  was  generally  the 
Ofe  in  respect  to  the  scientific  labours  of  former  centuries. 

It  is  not  the  object  of  the  present  paper  to  place  the  two  years  1800  and  1860 
l«lbre  US,  and  to  make  them  bear  witness — each  for  itself,  and  each  for  the  other — 
V'  the  industrial  progress  which  has  been  made  in  half  a  centuiy ;  but  we  propose 
m  ince  the  attempts  which  industry  has  made  from  time  to  time,  to  display  ii" 
results  by  means  of  exkibitums.  It  was  not  until  near  the  commencement  of  the 
prtsoit  century,  that  men  ventured  to  draw  attention  to  manu&ctures  as  the 
tiMterials  for  a  public  show.  The  glittering  of  tournaments,  the  panoply  of  war, 
the  pomps  of  royalty,  the  ceremonies  of  the  cathedral,  the  fictions  of  the  drama, 
the  hiih  of  the  market-place — all  were  objects  of  public  assemblages ;  but  the  time 
had  not  yet  come  when  the  artisan  was  to  be  the  main  exhibitor. 

Sach  a  time,  however,  did  come  at  last ;  and  it  is  creditable  to  cur  neighbours 
'^aom  the  Channel,  that  they  were  the  first  to  strike  the  key-note  of  this  species  of 
industrial  conoert— a  concert  which,  national  at  firsts  may  become  inter-national 
tre  lon^  

Mr.  Digby  Wyatt  has  afforded  us  the  means  for  tracing  the  proceedings  of  the 
hcndi^  in  i^epect  to  Industrial  Exhibitions,  The  Society  of  Arts,  whioh  has  within 
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a  reoeDt  period  thrown  into  its  proceedings  a  vigour  analogous  to  that  of  its  earlj 
days,  deeming  the  Paris  Exposition  of  1849  a  fovourable  occasion  for  coUecting  in- 
formation, deputed  Mr.  Wjatt  to  visit  that  capital,  with  a  view  of  euquiring  into 
the  origin,  constitution,  merits,  and  effects,  of  such  enterprises.  The  result  of  his 
visit  appeared  in  the  form  of  a  valuable  Report^  addressed  to  the  President  and 
Coimcil  of  the  Society;  and  this  Report^  in  its  convenient  printed  form,  may  safely 
be  taken  as  an  authority  on  the  subject 

It  was  during  the  stormy  period  of  the  first  French  Bevolution,  when  the  bonds 
of  society  seemed  to  be  snapped  asunder,  and  when  peril  surrounded  all  the  institu- 
tions of  that  country — ^it  was  at  such  a  time  that  industry  was  first  made  the  basis 
of  a  popular  exhibition.  At  that  period,  and  for  many  years  previously,  three  manu- 
factories in  France  had  been  under  the  especial  rule  and  guidance  of  the  govern- 
ment,— ^viz.,  the  porcelain  works  of  Sdvres,  the  tapestry  works  of  the  Gobelins,  and 
tfaa  carpet  works  of  the  Savonnerie.  In  1797  the  French  Directory  appointed  the 
Marquis  d*Avdze,  as  commissioner  for  these  national  establishments.  He  found, 
on  his  appointment,  that  they  were  in  a  wretched  condition:  the  operatives 
were  reduced  to  great  penury;  and  proofs  were  abundant  that  neither  govern- 
ment care  nor  government  funds  had  flowed  in  this  direction,  during  the  fearful 
tumults  which  had  marked  the  infancy  of  the  Republic.  The  Marquis  conceived 
that  he  might  give  a  new  impetus  to  these  three  manufactures,  by  forming  a  public 
exhibition  of  the  choicest  specimens  of  their  production.  He  memorialized  the 
Minister  of  the  Interior,  and  obtained  his  sanction ;  he  applied  for  the  use  of  the 
Chateau  of  St  Cloud,  (which  was  then  desolate  and  unfurnished),  and  obtained  it. 
The  floors  were  covered  with  superb  carpets  from  the  Savonnerie,  the  walls  were 
hung  with  Oobelin  tapestries,  and  the  saloons  and  halls  were  adorned  with  the 
finest  examples  of  Sdvres  porcelain.  A  system  was  planned,  whereby  a  fund  might 
be  raised  by  sales  and  by  a  kind  of  lottery,  for  the  benefit  of  the  workmen.  But 
political  vicissitudes  cut  short  the  project^  and  frustrated  the  object  which  the 
Marquis  so  praiBeworthily  had  in  view.  A  decree  of  the  Directory  was  published, 
banishing  all  the  nobility  of  France  from  Paris  and  its  vicinity,  and  allowing  only 
four-and-twenty  hours  in  preparation  for  departure.  The  Marquis,  as  one  of  the 
nobles,  was  included  in  the  prescription ;  and  he  had  barely  time,  before  the  scant 
number  of  hours  had  passed,  to  place  the  treasures  of  St  Cloud  under  the  care  of 
other  govemmeut  authorities.  Thus  was  the  fir^  French  Industrial  Exhibition 
strangled  in  its  birth,  after  a  few  privil^ed  persons  had  seen  it,  but  before  it  had 
been  thrown  open  to  the  Parisian  public  generally. 

But  the  idea  thus  made  public,  was  not  lost.  The  spirit  of  nationality  soon 
found  inducements  to  further  exertions.  The  Marquis  returned  from  his  proscrip- 
tion in  the  early  part  of  1708,  and  immediately  made  preparations  for  a  second 
industrial  collection.  On  this  occasion  he  located  it — not  at  St  Cloud — ^but  in  the 
Maison  d'Orsay,  in  the  Rue  de  Varonnes.  The  Parisians  here  found  collected,  not 
only  products  from  the  three  national  establishments,  but  beautiful  specimens  of 
furniture,  marqueterio,  docks,  watches,  bookbinding,  silks,  &c.,  contributed  by  the 
chief  manufacturers. 

These  two  preliminary  Expositions  may  be  considered  the  creation  of  one  indivi- 
dual ;  but  they  were  speedily  followed  by  others  which  were  more  formally  under 
government  patronage.  When  Napoleon  returned  flushed  with  victory  frt)m  his 
first  Italian  campaign,  with  visions  of  Roman  triumphs  in  his  mind,  he  bethought 
of  a  Temple  of  Industry  as  a  worthy  pendant  to  the  Temple  of  Glory;  and  such  a 
temple  was  erected  in  the  Champ  de  Mars  in  1798 — ^with  much  frippery  and  tinsel 
— but  with  many  solid  advantages  to  manufacturera  and  their  productions.  The 
exhibition  was  open  only  three  days,  but  the  Parisians  were  nearly  cnzy  with 
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delight  and  sdf-landation  at  the  result  The  Jury  sTstem  (which  we  shall  preseutly 
eiplain)  was  established;  and  among  the  nine  jurymen  we  find  the  wdl-known 
usanes  of  Molard,  Chaptal,  Duquesnoy,  and  Berthard.  We  find,  too,  among  the 
exhibitOTa  and  prize  holders,  the  names  of  Breguet,  Lenoir,  Clouet,  and  Fayen, — 
men  of  great  celebrity  in  many  dex)artment8  of  manufactures. 

Such  was  the  third  French  Industrial  Exhibition,  or  the  first  strictly  National,  in 
which  the  charges  were  borne  by  the  state.  It  is  usually  spoken  of  as  the  First 
ErpositioD.  It  was  speedily  succeeded  by  a  second.  The  goyemment  determined 
to  make  them  annual,  and  to  admit  provincial  towns  to  an  equality  with  Paris,  in 
respedt  to  specimens  admitted;  but  this  determination  was  not  fiilly  carried  out, 
for  the  second  exposition  did  not  take  place  till  1601.  The  First  Consul  had  by 
that  time  become  the  patron  of  science  and  of  art,  as  of  armies  and  navies ;  he 
visited — accompanied  by  Berthollet,  Monge,  and  Chaptal — the  manufactories  of 
Paris,  Booen,  Milan,  Lyons,  Brussels,  Li^e,  and  Aix  la  Chapelle,  and  encouraged 
the  workmen  by  prizes  and  medals.  It  was  under  such  auspices  that  the  second 
National  Exposition  took  place.  It  was  held  in  the  great  quadrangle  of  the  Louvre, 
which  was  fitted  up  with  galleries  for  the  purpose.  As  compared  with  its  pre- 
decessor, this  exposition  was  marked  by  the  excellence  of  its  woollens,  cottons,  carpets, 
fancy  leathers,  and  printing;  and  it  was  made  memorable  by  the  first  appearance, 
as  an  inventor,  of  the  ingenious  Jacquard.  It  is  pleasant  to  bear  in  mind,  at  a 
time  when  English  and  French  industrial  products  are  about  to  be  placed  side  by 
side  in  &iendly  competition,  that  Jacquard  in  part  owed  his  eminence  to  the  exertions 
of  the  English  Society  of  Arts.  This  society,  about  the  period  now  under  consi- 
deration, ofiTered  a  prize  for  the  invention  of  a  loom  for  weaving  fishing-nets  ;  and 
Jacquard  produced  a  machine,  consequent  on  this  advertisement,  which  was  the 
means  of  bringing  him  into  favourable  notice  by  Napoleon.  The  second  exposition 
was  open  tax  days ;  it  counted  229  exhibitors,  against  1 10  in  its  predecessor  ;  it 
was  marked  by  the  distribution  of  sixty  medals ;  and  its  Juxy  contained  the  dis- 
tinguished names  of  Berthollet,  Berthoud,  Guyton  de  Morveau,  Prony,  and  Costaz. 

The  year  1802  witnessed  the  third  National  Exposition,  held  in  the  same  place  as 
the  second.  The  days  of  exhibition  were  seven,  the  number  of  exhibitors  was 
540,  to  whom  254  medals,  decorations,  rewards,  and  **  recognitions,"  were  given. 
The  period  was  marked  by  much  extension  of  productive  art — especially  by  the 
increased  application  of  mechanical  and  chemical  science  to  facilitate  production, 
and  the  consequent  reduction  in  price  of  all  articles  of  popular  demand.  This 
exposition  was  the  immediate  cause  of  the  establishment  of  the  SocUU  d^Enccmrag^ 
mau,  a  kind  of  Society  of  Arts,  which  has  rendered  important  service  to  French 
manufactnres. 

The  fourth  Exposition  took  place  in  1806,  under  the  blaze  of  the  Empire,  when 
the  First  Gonsul  had  become  a  King-maker.     It  was  held  in  a  fine  building  con- 
structed on  the  Etplanade  des  Invalides,  and  lasted  twenty-four  days;  there  were 
1422  exhibitora,  among  whom  610  honours  were  distributed.   The  great  and  distin- 
gnia&img  feature  of  this  display  were  the  variety  and  beauty  of  the  t^tile  goods. 
PriDUd  cottons,  silk  and  thread  lace,  blonde,  cloth,  imitations  of  Cachemere  shawls 
— oU  these  were  conspicuous  for  their  beauty  in  this  exposition.     Steel  and  iron 
mamifactures,  also,  presented  great  marked  improvements.     It  is  remarked  by  Mr. 
Digby  Wyatt,  that  "  the  isolation,  which  for  so  many  years  separated  in  so  great  a 
degree  manufiicturing  France  from  the  other  producing  powers  of  Europe, — ^while  it 
placed  her  in  many  points  of  view  in  an  unfavourable  position, — ^yet  hj  farcing  her 
energies  to  supply  alone  what  other  kingdoms  derived  from  mutual  co-operation  and 
dependance  on  each  other,  laid  the  foundation  for  that  facility  and  universality  of 

mannfactnra  which  so  eminently  distinguish  her  at  the  present  day.'* 
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A  loug  interval  took  place  before  France  presented  another  exposition  of  industry. 
Napoleon  was  incessantly  engaged  in  wars,  and  the  drain  on  the  national  Exchequer 
for  the  support  of  his  myriads  of  soldiers  was  continuous;  and  these  circum- 
stances probably  tended  to  withdraw  public  attention  from  the  more  peaceful  arts  of 
production.  And  even  after  the  restoration  of  the  Bourbons — ^those  who  **  forgot 
nothing  and  forgave  nothing," — four  years  elapsed  before  the  industrial  displays 
were  resumed.  At  length,  in  1819,  the  fifth  Exposition  was  held  in  galleries  con- 
structed in  the  Ctourt  of  the  Louvre.  It  was  open  thirty-five  days,  and  contained 
articles  contributed  by  1662  exhibitors,  among  whom  were  distributed  no  fewer 
than  809  medals  and  rewards  of  various  kinds.  Jacquard  was  again  a  prize-holder 
on  this  occasion ;  and  the  metal-workers,  in  steel,  iron,  bronze,  plated  goods,  gold, 
and  silver,  exhibited  a  great  advance  in  skill.  The  dyers  and  the  calico-printers, 
too,  came  out  in  great  force. 

In  1823,  after  an  interval  of  four  years,  the  sixth  Exposition  occurred.  Like  its 
predecessor  of  1819,  it  was  held  in  the  Louvre ;  but  it  had  a  longer  existence,  being 
kept  open  fifty  days  ;  there  were  1642  exhibitors,  and  1091  rewards  given.  Civil 
engineering  displayed,  at  this  exposition,  more  notable  features  than  any  pre- 
ceding one. 

The  seventh  Exposition  was  held  in  the  Louvre  in  1827,  and  exceeded  all  its 
predecessors  in  magnitude  and  duration ;  it  lasted  sixty-two  days,  had  1795  exhibi- 
tors, and  1254  prizes  and  honorary  recognitions.  The  steam-engine  and  its  wonders 
told  more  significantly  in  this  exposition  than  in  any  former  one,  in  the  greater 
regularity  of  finish  given  to  various  manufactured  articles,  and  in  the  greater  cheap- 
ness and  distribution  of  the  products.  Merinos  had  become  an  article  of  extensive 
manufiBK^ure ;  shawlia,  tulles,  and  blonds,  were  manufactured  on  a  large  scale ;  silks 
were,  by  the  steam-engine,  made  to  include  products  of  the  spun  as  well  as  the 
thrown  material ;  mixed  fabrics  of  silk  and  wool  had  come  into  use ;  cotton  print- 
ing had  become  available  for  the  gown  of  the  peasant  as  well  as  for  the  dress  of  the 
peeress ;  and  the  making  of  paper  in  sheets  of  endless  length  had  become  one  oi 
the  conquests  made  by  steam-power. 

Charles  X.  was  expelled,  and  Louis  Philippe  elected  to  the  monarchy,  in  the 
interval  between  the  seventh  and  eighth  Expositions  ;  but  these  exciting  events  diH 
not  affect  the  general  character  of  the  Exposition  of  1834.  The  site  selected  on 
this  occasion  was  the  PUxe  de  la  Ctyncorde,  on  the  four  sides  of  which  were  erected 
four  pavilions.  The  exposition  was  open  to  public  view  during  a  period  of  sixtj 
days;  there  were  2,447  exhibitors;  and  there  were  1,785  rewards  and  recogni 
tions  distributed.  M.  Charles  Dupin  presided  over  the  jury  of  this  exposition,  anc 
it  had  the  benefit  of  his  long  and  intimate  acquaintance  with  the  resources  anc 
manufactures  of  France.  Cylinder-printing  of  paper-hangings,  the  revival  of  th< 
arts  of  enamel  and  niello,  India-rubber  goods,  artificial  ultramarine — these  wen 
among  the  novelties  of  the  display. 

The  ninth  Exposition,  in  1839,  far  excelled  all  that  preceded  it,  in  magnitude 
importance,  and  general  excellence.  The  building  constructed  for  it  was  in  th^ 
great  square  (Oarr6  de  Marigny)  of  the  Champs  Elysies ;  and  comprised  a  granc 
hall  for  the  textile  products  of  Mulhauscn,  a  Gallery,  and  eight  long  apartments;  i 
occupied  an  area  of  120,000  square  English  feet,  and  cost  14,560^.  llie  expositiox 
lasted  60  days  ;  the  number  of  exhibitors  was  3,281,  and  the  prizes  and  honorary 
distinctions  awarded  were  2,305.  Almost  every  department  of  French  manufac 
turea  was  represented  on  this  occasion. 

We  shall  presently  speak  of  the  Great  French  Expositions  of  1844  and  1849 
but  there  are  a  few  illustrative  details  concerning  the  mode  in  which  our  neighbour] 
xnaoage  these  matters,  which  it  will  be  interesting  to  notice  here. 
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In  the  mtDagement  of  these  Expositions,  as  brought  into  a  regular  system  within 
the  last  few  years,  the  Minister  of  Agriculture  and  Commerce,  once  in  five  years, 
commenoea  tJie  arrangements  about  twelve  months  before  the  stated  period  of  exhi- 
HiioiL  He  communicates  with  the  various  chambers  of  commerce  throughout 
fnmea^  to  collect  opinions  and  information  that  may  be  valuable.  He  presents  a 
report  and  estimates  to  the  legislature,  by  whom  a  grant  is  made  sufficient  to  cover 
the  whole  expense  of  the  undertaking.  He  appoints  a  central  jury  at  Paris ;  and 
he  empowers  the  prefects  of  departments  to  choose  special  juries.  He  controls 
every  proceeding  up  to  the  time  of  the  opening  of  the  exposition  :  and  he  is 
responsible  for  the  judicious  expenditure  of  all  the  funds  placed  at  his  disposal. 
A  consideivble  portion  of  the  grants  made  for  these  French  expositions  is  derived 
from  &es  paid  on  the  granting  of  patents. 

The  office  of  the  local  special  juries  is  a  remarkable  one,  indicative  of  a  thorough 
oentrabsed  mode  of  proceoding.  The  special  jury  for  each  district  has  to  deter- 
mine bow  hi  the  goods  forwarded  to  the  chief  town  of  the  district  may  be  worthy 
of  admission  to  the  exposition,  and  of  transmission  to  Pliris  at  the  cost  of  the 
state ;  and  it  has  to  settle  any  minor  local  questions  submitted  to  it  by  the  central 
jaty.  In  this  we  see  one  among  many  examples  of  the  different  spirit  in  which 
Eitgliahmea  and  Frenchmen  conduct  their  proceedings  :  in  England  our  manufao- 
turets  would  be  very  much  inclined  to  rebel  against  a  jury  chosen — ^not  by  them- 
selves— but  by  a  magistrate,  to  pass  judgment  on  their  manufactured  goods  ;  while 
in  France^  these  things  are  regarded  as  a  mere  matter  of  course.  We  must  bear  in 
mind,  however,  that  in  France  the  state  voluntarily  lends  a  fostering  hand  to  art^ 
ficient^,  manufectures^  and  literature;  whereas  in  Englsmd  all  these  are  left  to 
straggle  into  excellence  as  best  they  may.  It  seems  to  be  agreed,  moreover,  that 
the  petaona  selected  to  form  the  special  juries  are  really  fixed  upon  according  to 
their  fitness  to  judge  on  the  matters  submitted  to  them.  The  juries  collect  the 
mann/bcinred  goods  in  the  chief  town  of  the  district^  and  make  the  necessary 
anaogements  for  forwarding  them  to  Paris. 

The  central  jury  is  a  very  important  body,  and  always  comprises  names  which 
France  delights  (and  properly  so)  to  honour.  The  number  of  jurymen  has  increased 
Sfi  the  scope  of  the  exhibition  has  become  enlarged.  In  the  first  exposition  the 
somber  was  9 ;  and  this  number  increased  gradually  to  27,  44,  63,  and  64 — ^^he 
hast  being  the  munber  of  the  jury  in  1849.  Any  one  who  is  acquainted  with  the 
names  of  distinguished  living  Frenchmen,  will  recognise  many  such  among  the 
central  jury  of  1849 — ^Arago,  Blanqui,  Chevallier,  Chevreul,  Didot,  Bumas,  Duperrier, 
Dupin,  Durand,  Ebelman,  Laborde,  Mathieti,  Moll,  Payen,  Peligot,  PouiUet,  Seguier,  &e. 
In  the  meetings  of  the  jury,  many  important  questions  have  to  be  decided.  The 
hearing  of  appeals  from  the  special  juries, — the  decision  whether  or  not  dealers 
shall  be  admitted  to  exhibit  as  if  they  were  manufacturers  ;  the  consideration  of 
the  daim  of  dyers  to  a  share  of  the  honours  accruing  in  respect  to  fine  specimens 
of  wQToi  goods;  the  arrangements  for  setting  models  and  machinery  in  motion ;  the 
exeiciee  of  a  power  of  rejection,  in  respect  to  proposed  exhibitors  whose  commer- 
crai  Deputation  is  not  satisfactory, — ^such  are  among  the  matters  which  come  before 
their  notice  in  the  preliminary  arrangement. 

It  is  a  curious  circumstance,  and  one  that  shows  how  little  has  yet  been  done 
towards  a  good  daasification  of  productive  industry,  that  the  juries  have  wavered 
considerably  in  their  opinions  as  to  the  best  arrangement  of  the  specimens  in  the 
exposition  and  its  catalogue.  It  is  the  same,  in  this  respect,  in  France  as  in  Eng- 
land :  all  is  yet  in  a  tentative  state  ;  systems  are  tried,  to  see  whether  they  will 
work  well,  and  then  abandoned  if  not  satisfactory,  and  others  substituti^  Costaa, 
Fkyeo,  Ckymte,  Dopin,  in  France ;  Ure,  Babbage^  Barlow,  Fergusson  in  England — all 
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have  proposed  modes  of  classification  of  manufactares.  In  the  exposition  of  1806, 
M.  Costaz  adopted  a  topographical  arrangement,  according  to  the  departments  of 
France  whence  the  specimens  were  sent.  In  1819  he  attempted  to  classify  aU 
arts  into  a  sort  of  natural  system  ;  but  the  separate  headings  amounted  to  thirty- 
nine,  and  were  found  to  be  confused  and  inconvenient.  In  1827  M.  Payen  adopted 
a  classification  into  five  great  divisions,— arranging  the  arts  according  as  they  are 
chemical,  mechanical,  physical,  economical,  or  (that  sad  interloper  in  most  classifi- 
cations) miscellaneous,  in  their  nature.  In  practice  this  was  found  defective,  for 
two  or  even  three  of  these  characteristics  often  belong  to  the  same  manufacture. 
In  1834  M.  Dupin  proposed  and  adopted  a  classification  which  was  found  to  work 
better  than  any  which  preceded  it.  He  considered  which  among  the  many  wants 
of  man  are  supplied  by  any  one  particular  branch  of  manufacture  :  he  viewed  man 
as  a  locomotiva  animal,  a  clothed  animal,  a  domiciled  animal  &c.,  &c.,  and  he  traced 
this  multiform  animal  through  his  various  daily  wants  and  employments.  He  thus 
arrived  at  a  classification,  in  which  all  arts  are  placed  under  nine  headings,  according 
as  they  contribute  to  the  alimentary,  sanitary,  vestiary,  domiciliaxy,  locomotive, 
sensitive,  intellectual,  preparative,  or  social  tendencies  of  man.  In  1839  the  same 
system  was  adopted.  In  1844  and  1849  attempts  were  made  towards  an  eclectic 
combination  of  two  or  three  of  the  above  systems ;  but  it  does  not  appear — so 
far  as  the  materials  are  offered  for  forming  a  judgment — ^that  these  systems  pi'c- 
sented  any  marked  advantages. 

In  France  the  awarding  of  medals,  decorations,  and  similar  encouragements,  is 
carried  to  a  much  greater  extent  than  in  England,  and  is  looked  up  to  as  matter  of 
great  importance.  We  have  the  art  of  awarding  medals  twenty  or  thirty  years 
after  they  have  been  earned,  and  when  the  veteran  recipients  are  fast  dropping 
into  the  grave.  The  medals  of  the  French  expositions  have  in  some  years  exceeded 
three  hundred  in  number— ^old,  silver,  and  bronze.  These  have  indicated  three 
gradations  of  merit ;  and  two  other  gradations  are  indicated  by  ^  honourable  men- 
tion,** and  *'  favourable  notice.**  In  some  cases  the  jury  awards  prizes  to  persons 
who  have  rendered  service  to  the  industrial  arts  of  a  kind  not  susceptible  of  being 
represented  by  productions  exhibited  in  their  name. 


Our  own  country  must  now  claim  a  little  attention. 

It  is  difficult  to  say  when  and  where  our  first  exhibitions  of  industry  took 
place  ;  for  they  have  hitherto  been,  for  the  most  part,  combined  with  exhibitions 
of  fine  arts  and  of  curiosities,  knick-knacks  and  trinkets,  marvels  and  oddities. 
Perhaps  the  Mtueum  of  the  Society  of  Arts  is  best  worthy  of  being  placed  at  the  head 
of  the  list — that  dusty  and  old-fashioned  looking  museum,  which  so  many  persons 
have  visited  for  so  many  years.  We  speak  not  so  much  of  its  present,  as  of  its 
past  condition  ;  for  what  with  '^  medisaval  exhibitions  **  at  one  time,  and  ''  modem 
exhibitions "  at  another,  this  old  museum  has  been  somewhat  thrown  into  the 
shade  lately.  Those,  however,  who  remember  it  in  its  old  form,  know  that  it  con- 
tained much  which  instructively  illustrated  the  progress  of  manufactures.  There 
were  specimens  of  Leghorn  plaits  in  juxta-position  with  those  improved  British 
specimens  which  the  Society  has  done  so  much  to  encourage.  There  were  speci- 
mens of  hemp  and  flax,  designed  to  show  how  far  England  could  grow  these 
important  materials  of  manufacture.  There  were  samples  of  Assam  tea,  and  Assam 
silk,  of  English  silk,  of  English  wool,  of  goats'  hair ;  all  designed  to  test  tlie 
capability  of  Britain  and  her  colonies  in  such  productions.  There  were  bits  of 
machine-lace  placed  by  the  side  of  other  specimens  of  pillow-lace.  There  were 
examples  of  the  contributions  which  art  may  be  said  sometimes  to  make  to  the 
cause  of  humanity — such  as  fire-escapes,  chimney-fiweeping  apparatus,  teaching 
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uppanlboB  for  the  deaf  and  the  blind,  magnetic  month-pieces  for  needle-grinders,  &c. 
There  were  models  of  the  aafety-lamp,  and  of  various  other  useful  contriyances  ; 
there  was,  too,  a  somewhat  extensive  collection  of  pigments,  oils,  varnishes,  cements, 
and  other  substances  used  in  the  arts ;  for  this  useful  society  does  not  confine  its 
operalaoaa  to  the  encouragement  of  any  art  or  manufacture  in  particular,  but  to  the 
advancement  of  productive  industry  generally — ^whether  in  the  raw  material  to 
which  manufiusturing  art  is  afterwards  to  be  applied,  or  to  the  implements  or  pro- 
cesses by  which  this  manufacture  is  conducted. 

We  hardly  know  how  to  bring  in  the  East  Ividia  Company^s  Muaeum  into  our 
list ;  yet  there  are  a  few  curiosities  of  manufacture  in  that  most  miscellaneous 
assemblage.     On  one  side  are  exhibited  models  of  Asiatic  ship-building,  such  as 
the  CSiinese  junk  and  the  Sumatran  proa ;  on  another  are  Burmese  musical  instru- 
ments ;  here  we  have  models  of  Hindoo  looms,  ploughs,  miUs,  bellows,  coaches, 
windlaases,  pestles  and  mortars;  there  we  see  a  collection  of  sabres,  daggers, 
honting-kniveB^  pipes,  and  bowls.  Specimens  of  dress  from  the  Eastern  Archipelago ; 
painted  tiles ;  beads  and  glass  trinkets ;  models  of  Chinese  villas,  in  ivory  and 
mother^f-pearl ;  Chinese  lanterns,  of  horn  and  other  materials ;  Chinese  writing, 
drawing  engraving,  printing,  and  counting-machines ;  palanquins  and  howdahs — all 
such  are  instructive,  in  respect  to  the  insight  they  give  concerning  the  arts  in  the  East 
The  Asiatic  Societj/'s  Museum  is  very  similar  to  the  one  just  noticed,  in  so  far 
as  regards  the  oriental  nature  of  the  contents.  Here  weapons  of  offence  and  defence 
are  veiy  nomeroua— spears,  lances,  javelins,  darts,  bows,  arrows,  swords,  daggers, 
knives,  azes^  rifles,  muskets,  pistols,  firelocks,  shields,  and  fighting-dresses.     Among 
otiier  varied  objects  (which  we  only  notice  so  far  as  they  illustrate  manufacturing 
art)  are  vases  and  vessels  of  oriental  workmanship ;  Hindoo  astronomical  and 
miiaical  instruments  ;  a  highly  curious  collection  of  japanned  wicker  baskets,  with 
spedmens  of  the  japan  and  varnish  employed  in  their  manufttcture ;  models  of 
Hindoo  agricultural  machines ;  models  of  pagodas  and  temples,  and  of  the  car  of 
Juggernaut;  and  a  miscellaneous  collection  of  articles  of  Chinese  furniture  and 
petsooal  decoration. 

The  United  Service  Museum  has  its  few  specimens  of  manu&cturing  skill,  mostly 
in  connection  with  the  arts  of  war,  and  mostly  brought  by  military  and  naval 
officers  from  foreign  countries.  Models  of  shipping  and  naval  apparatus  ;  speci- 
mens of  life-buoys  and  safety  garments ;  models  of  gun-carriages ;  a  model  of  a 
bridge  of  boats :  a  portable  Russian  camp-kitchen  ;  military  dresses  and  accou- 
trements ;  grenades  and  sheUs — ^these  illustrate  more  or  less  the  ingenuities  of 
manofacture. 

Of  a  different  nature  is  the  Museum  of  Ectmomio  Oedogy^  in  so  far  as'  it  exhibits 
the  materials  rather  than  the  retfuUs  of  manufacture.  Everything  that  can  illustrate 
the  mineral  riches  of  our  country  is  here  instructively  displayed.  There  are 
modds  of  mines,  and  of  the  machinery  employed  in  working  them ;  there  are 
specmiens  of  ore,  and  the  various  stages  of  its  preparation  ;  there  are  sections  of 
BtnU,«Dd  of  wells  sunk  through  them ;  there  are  specimens  of  coal,  of  clay,  of  sand, 
and  of  the  various  materials  on  which  skilled  labour  is  afterwards  to  be  employed 
— in  short  there  are  to  be  found  within  theso  walls  the  beginnings  of  the  industrial 
alphabet:  the  first  link  of  the  manufacturing  chain. 

If  we  view  it  aright,  the  British  Museum  is  an  exhibition  of  manu&otures,  as  well 
as  of  art,  science,  and  literature.  Let  us  take  our  stand  for  a  time  in  the  "  Ethno- 
gr^hical  Boom,"  and  look  around.  This  is  one  of  the  most  instructive  rooms 
in  the  moseom :  it  contains  specimens  illustrative  of  the  manners,  customs,  arts, 
and  implements  of  various  nations.  The  Chinese,  the  Hindoos,  the  Japanese,  the 
Africana^  the  North  American  Indians,  the  Peruvians,  the  Mexicans,  the  Guianians, 
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the  Chilians,  the  YacataoB^the  EequixDaux,  the  AuatraliwiftTii,  the  FolynetAxDBj' 
are  represcoted ;  and  these  representations  do  not  relate  merely  to  those  nations, 
but  were  made  hy  themy  so  as  to  be  indices  of  their  manu&ctiiiing  skill     Dresses, 
ornaments,  furniture^  weapons,  vehicles,  buildings,  instruments,  vessels,  toys,  books 
— all  are  here  to  be  met  with,  and  all  are  full  of  instruction  to  one  who  brings  an        ^ 
observant  mind  in  aid  of  an  observant  eye. 

All  the  above  six  examples  (and  there  are  many  others  in  London  and  the  -  ' 
country)  are  museums  belonging  to  the  nation  or  to  publio  bodies,  and  are  open  -  ^ 
gratuitously.  Thei^  is  another  class  of  exhibitions,  in  which  the  primary  object  is 
a  pecuniary  one — the  shilling,  ^^ch  every  visitor  pays  for  admission.  Of  course 
the  fostering  of  national  manufactures  cannot  be  looked  for  under  such  cirvom- 
stances ;  yet  there  have  be^i  many  interesting  collections  displayed  under  such 
auspices.     We  will  briefly  advert  to  a  few  of  them. 

Many  into  whose  hands  this  sheet  may  fiill  will  perhaps  remember  an  exhibition 
which  was  opened  some  twenty  years  ago,  at  or  near  the  spot  on  which  the 
National  Gallery  now  stands.  It  was  a  collection  of  manufactures,  ornaments, 
machines,  and  curiosities,  of  a  somewhat  attractive  nature ;  and  was,  we  believe, 
set  on  foot  by  the  same  society  which  afterwards  instituted  the  Addaide  ChUery  of 
Practical  Science,  This  gallery  has  changed  its  flag :  it  has  given  up  science  and 
manufactures,  and  has  succumbed  to  casinos  and  sherry-cobler.  Yet  we  remember 
when  it  was  a  really  instructive  exhibition.  Besides  the  marvels  of  the  steam- 
gun,  and  of  the  combustion  of  steel,  and  the  broiling  of  a  beef-steak  by  a  convex 
lens,  there  were  many  arrangements  of  specimens  which  tended  to  illustrate  the 
processes  of  manufacture.  Specimens  of  geological  strata  were  grouped  in  one 
place ;  specimens  of  woods  used  in  the  arts,  in  another ;  while  there  were  many 
groups,  each  of  which  contained  a  series  illustrative  of  the  successive  stages  through 
which  a  manufactured  article  passes — such  as  a  knife,  a  fork,  a  file,  a  flask,  a 
button,  a  candlestick,  a  tea-po^  a  needle,  a  pin,  hooks  and  eyes,  combs,  hats, 
glass,  earthenware,  silk  goods,  cotton  goods,  woollen  goods,  caoutchouc  goods,  &c.  i 
In  all  these  cases  we  had  the  rough,  the  partly  finished,  and  the  highly  finished  \ 
articles  displayed  for  us,  in  such  a  way  that  we  could  trace  its  manufacturlDg 
history  in  an  intelligible  series.  These  epochs  in  the  history  of  a  knife 
were  eight  or  ten,  in  that  of  a  fork  still  more,  in  that  of  a  needle  no  fewer  than  ^ 
nineteen.  i 

Although  the  institution  just  named  has  slipped  out  of  existence,  its  younger  I 
sister,  the  Potytechnic  Imtituiiony  still  survives,  and  seems  to  gain  strength  as  it 
grows  older.  Its  music,  its  lectures,  its  dissolving  views,  its  semi-science,  we  have 
not  here  to  do  with  ;  but  its  iUustrationd  of  manufactures  have  the  same  kind  of 
interest  as  those  which  have  just  passed  under  oUr  notice.  In  the  ^  Hall  of  Manu- 
factures,*' just  within  the  entrance ;  on  the  floor  and  in  the  galleries  of  the  great 
saloon ;  and  in  some  of  the  rooms  at  the  two  ends  of  the  building — are  various 
specimens,  which  illustrate  either  the  materials  of  manufactures,  the  finished  artidea 
themselves,  machines  for  aiding  in  manufactures,  or  moving  powexs  for  setting  the 
machines  in  motion. 

Why  should  we  not  class  Mr.  Catlings  most  imique  Indian  Collection  among  the 
exhibitions  of  industry  ?  Did  it  not  illustrate  the  ingenuity  and  manufactures  of  a 
remarkable  people,  as  well  as  their  features  and  their  habits  of  life  t  Though 
the  pictures  were  the  main  object  of  the  collection,  they  were  not  the  only 
memorials  of  the  Bed  Man.  There  were  some  of  the  real  products  of  Indian  manu- 
facture. Among  them  was  a  wigwam  or  lodge  of  the  Crow  Indians,  twisnty-five 
feet  in  height^  and  capable  of  sheltering  eighty  persons :  it  was  brought  all  th^  way 
^  V  Mountains.    Then  there  were  Indian  cnuUea^  lances,  oalumetA>  or 
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^  pipes  of  peace,**  tomahawkfli  eoalping  kniyee,  bowB^  qaiwn,  Bpem,  ehieldfl,  mena* 
aod  womcDs'  dreeees,  necklaoea,  mooafisin%  belta,  pouches,  war  duba,  xobea,  mantlea, 
vampuiBfi,  whistiea,  ratUes,  drums,  &c. — ^all  of  which  displayed  the  maohanical  art, 
such  as  it  ia,  of  these  children  of  the  prairies. 

The  Chine$e  CoBeoCion — ^was  not  this,  too,  an  exposition  of  mannfcctores  f  Did 
ire  not  here  find  an  admirable  series  of  illustrations  of  the  art,  the  invention,  the 
ingenuity,  the  mechanical  contrivances  of  that  remarkable  people  1  When  this 
gingular  ship's  cargo  was  brought  to  England  in  1842,  and  when  a  capadoas  and 
well-planned  building  was  constructed  for  its  reception,  the  Londoners  and  the 
viditors  to  London  flocked  in  thousands  to  witness  the  display ;  and  we  believa 
the  general  tendency  of  the  spectacle  was  to  raise  the  character  of  the  Chinese  in 
the  estimation  of  those  who  had  before  known  so  little  of  theoL  How  wonderftiUy 
eoact  were  the  models  of  all  the  manufacturing  processes !  How  life-like  were 
many  of  the  scenes,  representing  mechanics  in  their  accustomed  dresses,  pursuing 
their  accustomed  avocs^ona^  with  their  accustomed  toola,  on  the  accustomed  mate- 
rial !  The  ivory  carvings,  the  inlayings,  the  turned  work,  the  japan-work,  the 
basket-work,  the  jewellery,  the  cutleiy,  the  silks,  the  cottons,  the  nankeens,  the  shoes, 
the  hats,  the  tools,  the  implements  and  instruments,  the  weapons— «U  were  there, 
and  all  gave  a  most  interesting  insight  into  the  industrial  genius  of  that  remarkable 
j)eople.  .«_«_ 

There  have  been  many  other  exhibitions  in  this  country  (and  we  may  suppose  in 
other  countries  likewise),  in  which  manufacturing  skill  has  been  one  of  the  points  of 
attraction,  for  which  visitors  are  expected  to  be  willing  to  pay.  But  we  must 
hasten  to  the  remarkable  Expositions  of  the  last  ten  years :  these  we  shall  notice 
in.  chronological  order,  induding  many  both  at  home  and  abroad. 

One  of  the  first  attempts  to  establish  a  temporary  exhibition  in  the  provinces,  in 
which  specimens  of  manufactures  were  to  fill  a  place  in  the  programme  offered  to 
visitors,  took  place  at  Manchester  in  1639.  It  was  held  in  the  Mechanics*  Institu- 
tion, for  whose  benefit^  as  a  oommerdal  transaction,  it  was  set  on  foot.  The  gentry 
and  the  manufacturers  lent,  for  the  occasion,  whatever  they  thought  might  be  of 
striking  interest — ^whether  in  pictures  or  other  works  of  art^  in  machinery  and  manu- 
factures, or  in  miscellaneous  curiosities.  The  visitors  were  numerous,  the  funds 
raised  considerable^  the  satisfaction  general;  and  a  hint  furnished  which  future 
years  and  other  towns  have  not  failed  to  use  profitably.  It  is  true  that  manufao- 
tures  bore  anything  than  a  lion^s  share  in  the  assemblage ;  still  there  was  enough 
to  serve  as  a  beginning :  Mechanical  Industry  took  its  place  by  the  side  of  Fine 
Art ;  and  the  two  have  year  by  year  been  drawn  into  closer  and  doeer  oonmiunion 
— ^new  ties  bind  them,  as  each  becomes  more  and  more  developed. 

ZeecU,  the  metropolis  of  woollens,  did  not  lose  sight  of  the  example  furnished  by 
the  metropolis  of  cotton.  She,  too,  had  a  Mechanics*  Institution ;  and  this  insti- 
tution was  located  in  a  building  so  poor  and  so  oomfbrtleas,  that  the  thou^^t  of 
imitating  Manchester  arose — the  thought  of  raising  funds  towards  the  payment  for 
a  new  structure,  by  an  exhibition  of  mingled  art  and  manu&ctures.  Let  us  not 
think  b'ghtly  of  such  an  attempt  because  money  was  one  of  its  motives  :  the  money 
was  to  be  the  return  for  money*s  worth,  intellectually  and  otherwise,  and  was  to  be 
worthily  applied  towards  an  educational  and  intellectual  object  Would  that  all 
<;a.  ibitions  could  daim  such  a  character  !  The  committee  invited  loans  of  sudi 
objects  as  might  be  fitting  for  such  an  exhibition  ;  and  the  invitation  was  liberally 
responded  to.  The  pictures  were  very  numerous,  but  the  machinery  was  also  varied 
and  interesting,  and  the  result  was  that  a  considerable  sum  was  reatiaed  fn  the 
object  primarily  held  in  view. 


Sii  INDUSTBIAL  KXHIBrnONS, 

Liverpocly  and  other  towns  in  the  north,  followed  the  example  of  Manchester  and 
Leeds  ;  indeed,  wherever  a  Mechanics*  Institution  has  existed,  there  has  been  an 
incentive  to  such  exhibitions,  not  met  with  where  no  such  nucleus  of  association 
exists. 

The  order  of  events  now  again  takes  us  across  the  channeL  The  tenth  great 
French  Expositum,  in  1844,  was,  like  its  predecessors,  exclusively  French, — it  was 
a  display  of  the  industry  of  that  nation  ;  and  no  one  could  glance  around  at  the 
tasteful  and  varied  products  exhibited — at  the  countless  forms  which  metal  and 
wood,  glass  and  porcelain,  fibre  and  sap,  colours  and  chemicals,  were  made  to 
assume — ^without  feeling  that  such  a  nation  must  perforce  occupy  a  lofby  position 
among  the  industrial  workers  of  Europe. 

The  arrangements  for  this  display  were  on  a  grand  scale — a  scale  which  tho 
French  know  how  to  adopt  in  most  of  their  public  "  demonstrations,**  whether 
warlike  or  peaceful.  A  plot  of  ground  was  appropriated  to  this  purpose  in  the 
Champa  ElytieSy  the  Hyde  Park  of  Paris.  This  ground  comprised  an  area  of  more 
than  twenty  thousand  square  yards,  almost  every  inch  of  which  was  (crowded  with 
the  fruits  of  French  industry  and  taste.  Each  front  of  the  quadrangular  building 
presented  a  low,  long,  architectural  composition,  simple  enough  in  its  way — ^pierced 
by  pedimented  windows, '  and  having  a  hexastyle  portico  in  the  centre.  Two  or 
three  of  the  competition  drawings  for  the  Hyde  Park  structure,  sent  in  before  the 
Commissioners  had  determined  on  the  adoption  of  Mr.  Paxton's  plan,  and  exhibited 
at  the  rooms  of  the  Institute  of  Civil  Engineers,  bore  considerable  resemblance  to 
the  Paris  structure  of  1644.  The  grand  entrance  was  on  the  north,  with  a  ''Boyal 
saloon  *'  on  the  right,  and  a  "  Juiy*s  saloon*'  on  the  left,  of  the  portico ;  at  the  centre 
of  the  south  side  was  a  private  entrance,  with  rooms  for  the  Directors  of  the  Ex- 
position ;  while  at  the  centre  of  the  east  and  west  sides  were  gates  for  departure. 
A  palisade  girded  the  whole  building,  at  a  distance  of  several  yards  from  the  walls ; 
and  within  this  palisade  were  a  guard  house,  a  depdt  for  the  fire-brigade,  and  clusters 
of  the  coarser  varieties  of  agricultural  implements. 

Such  were  the  external  arrangements  of  the  building,  which,  in  May  1844,  was 
thrown  o^n  to  the  gaze  of  the  admiring  Parisians.  The  hours  for  the  general 
public  were  between  twelve  and  four  o*clock  each  day ;  but  private  admission  was 
obtainable  at  an  earlier  hour  by  means  of  tickets ;  and  it  indicated  considerable 
liberality  of  feeling,  that  any  stranger  who  presented  his  passport  at  the  gate  was 
admitted  to  the  private  view  without  further  introduction.  The  contents  of  the 
building  were  displayed  in  forty  galleries  or  ranges  of  stalls,  the  avenues  between 
which  had  an  aggregate  length  of  more  than  five  miles.  In  the  centre  of  the  whole 
was  a  colossal  statue  of  St.  Louis,  which  served  as  a  sort  of  guide  in  traversing  the 
numerous  avenues.  With  a  few  exceptions  here  and  there,  a  pretty  general  system 
of  classification  was  followed  out — the  larger  machinery  and  metal  work  being  in 
the  centre,  the  textile  fabrics  mostly  on  the  south  side,  the  household  furniture  for 
the  most  part  on  the  north  side,  and  the  almost  endless  variety  of  ornamental 
manufactures  on  the  east  and  west.  By  far  the  greater  number  of  the  galleries  ran 
in  ranges  from  east  to  west,  but  those  at  the  ends  extended  north  and  south.  A 
visitor  looking  round  him  from  the  central  statue,  saw  lengthened  avenues  of  metal 
goods  of  all  grades  and  uses, — ^steam-engines,  fire-engines,  spinning  machinery, 
throMdng  machinery,  cutting  and  punching  engines,  mechanical  inventions,  stoves 
and  smiths*  work,  locks  and  keys,  iron  bedsteads,  printing  presses,  jacquard  machi« 
nery,  sine  work,  &c.  In  other  places  the  more  fanciful  and  artistic  applications  of 
metal  met  his  view — ^philosophical  and  mathematical  instruments,  balances,  guns 
and  pistols,  swords  and  bayonets,  bronzes,  clocks  and  watches,  lamps,  cutlery, 
jeweUeiy,  daguerrotype'plates.     The  products  in  which  earths,  minerals,  or  glass 
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bore  a  chief  part»  were  represented  bj  mirrors,  cat  glafls,  poroelain,  earthenware^ 
marble  and  alabaster  work,  stuccoes,  statuazy,  &c  The  textile  or  woven  collection 
was  most  diyersified— as  any  one  might  expect,  who  knows  how^nnch  attention  is 
paid  in  France  to  fancy  articles  in  this  department :  here  were  woollen  cloths, 
carpets,  draperies  for  hangings,  mixed  fabrics  of  cotton  and  wool,  calicoes ;  there 
were  silks,  merinos,  muslins,  ydvets;  and  at  other  places  damasks,  shawls,  em- 
broidered goods,  prints,  handkerchiefs,  mousseline-de-laines,  tapestry,  cachmeres, 
&a  It  was  a  remarkable  featiure  in  this  section  of  the  exhibilion  that  cotton  goods 
— ^the  plain,  every  day,  serviceable  cotton  goods — ^bore  but  a  very  humble  share  in 
the  display:  silk  and  wool  greatly  predominated  over  cotton.  There  is  a  deeper 
reason  than  mere  choice  in  this  circumstance:  it  is  typical  of  the  relative  importance 
in  France,  of  different  departments  of  textile  manufacture — ^in  England  the  strength, 
commercial  if  not  artistic,  lies  in  another  direction.  There  was  not  wanting,  too, 
for  those  whose  curiosity  led  them  to  seek  further  specimens  of  dress,  food  to 
satisfy  the  search :  there  were  felted  goods  and  hair-plaited  goods,  straw  bonnets, 
feathers,  artificial  flowers,  &a  Chemical  ingenuity  presented  its  perfumery,  its 
soaps  and  candles,  and  its  comestibles.  The  workers  in  wood  supplied  their  pianos, 
organs,  billiard  tables^  cabinets,  household  furniture  generally,  and  specimens  of 
inlaying;  while  the  printers,  the  bookbinders,  the  paper-makers,  the  umbrella- 
makers,  the  saddlers,  the  coachmakers — all  put  forth  their  claims  to  a  meed  of 
approbation.  The  exposition  was  open  sixty  days;  there  were  3281  exhibitors,  of 
whom  2305  received  honorary  notices  of  one  form  or  other. 

The  late  King  Louis  Philippe,  whose  eventful  life  has  so  recently  terminated, 
took  a  most  active  part  in  the  planning  of  this  exposition.  It  will  be  a  graceful 
feature  in  the  history  of  the  -pOBtf  when  the  chequered  events  of  his  career  become 
recorded,  that — ^while  often  engaged  in  the  turmoils  of  political  strife — ^he  yet  urged 
his  countrymen  to  achieve  the  peaceful  victories  of  industry.  And  when  the  expo- 
sition was  opened,  the  King  spent  several  hours  a  day,  on  many  of  the  days  (Mon- 
days) when  it  was  not  open  to  the  public,  in  a  minute  examination  of  the  con- 
tents,  with  a  view  of  ascertaining,  by  the  evidence  of  his  own  eyes,  what  his  subjects 
could  or  could  not  effect  by  the  force  of  their  own  manipulative  talent.  It  is  re- 
corded, too,  that  the  chief  manufacturers  were  recognized  by  the  monarch  as 
bene£actors,  as  the  nobles  of  industry,  and  were  treated  by  him  accordingly: — 

*'  The  King  can  mak'  a  belted  knight, 
A  marquis,  duke,  and  a*  that, 
But " 

We  need  not  follow  out  Bums*s  thought :  a  king  cannot  make  a  manufacturing 
people ;  but  he  can  give  them  kindly  countenance  in  their  efforts  to  make  them- 
selves such.  And  what  is  graceful  in  a  King,  can  hardly  be  otherwise  in  a  Prince 
Consort. 

It  was  in  May  of  the  next  following  year,  1845,  that  the  great  ^'Free  Trade 
Btuaar'^  was  held  in  Covent  Garden  Theatre ;  a  bazaar  which  had  a  bustling  and 
exciting  existence  of  about  twelve  days.  Pity  it  was,  perhaps,  that  such  a  credit- 
able and  honourable  display  should  be  indissolubly  connected  with  a  great  political 
movement,  which  drove  men  into  two  antagonistic  parties,  and  gave  a  party-colouring 
to  an  industrial  developement.  But  whatever  may  be  said  of  national  exhibitions, 
it  can  hardly  be  doubted  that  those  of  an  tnter-natiatuU  character — such  as  that 
which  is  looked  forward  to  by  all  the  world  in  1851 — are  essentially  dependent  on 
liberal  commercial  principles  for  their  due  carrying  out,  nay,  for  their  very  origin; 
and  even  if  this  position  were  disputed,  the  industrial  results  of  the  bazaar  may  be 
studied  without  reference  to  any  disputed  commercial  doctrines. 

What,  then,  wore  the  aspects  which  the  bazaar  of  1845  presented?  Manu**'**"'^'* 
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in  Tarious  parts  of  the  oountry^fi&vourable  to  those  oommerdal  Tiews  which  wers'enter- 
tained  by  the  managers,  sent  up  to  this  Bazaar  the  choicest  productions  of  their  skill, 
rhe  theatre  was  skilfully  arranged  for  this  occasion.  The  stage,  orchestra,  and  pit 
were  all  floored  over  to  make  one  large  hall,  while  the  boxes  and  walls  presented  a 
vertical  surface  for  a  gorgeous  display  of  the  products  of  industry.  The  centre  of 
the  vast  area  was  so  fitted  up  with  ranges  of  stalls,  as  to  leave  convenient  avenues 
between  the  stalls  and  the  sides  of  the  building ;  and  the  stream  of  visitors  was  so 
judiciously  directed,  that  by  following  a  certain  route  every  stall  and  stand  came 
successively  under  the  notice  of  the  eye.  The  visitors  were  admitted  by  the  room 
which  was  then  known  as  the  Shakspere  gallery,  but  which  Mr.  Albano  has  probably 
since  demolished  in  his  transformation  of  a  temple  of  Shakspere  into  a  temple  of 
ApoUp;  From  thence  the  body  of  the  house  was  entered  at  the  back  of  the  pit ; 
and  the  moving  multitude  passed  round  the  north,  west,  and  south  sides  in  suoces- 
sion — emerging  at  the  back  of  the  pit,  but  by  a  difierent  door  from  that  which 
furnished  admittance.  The  extreme  western  end  was  occupied  as  a  refreshment 
room ;  but  all  the  rest  of  the  area  was  appropriated  to  specimens  of  manufacture. 
The  arrangement  of  these  specimens  was  striking  and  interesting ;  for  each  manu- 

^  &cturing  town  had  its  own  stall  or  group  of  stalls.  Every  stall  had  inscribed  over 
or  within  it,  in  characters  which  were  made  to  bear  part  in  the  general  decorations, 
the  name  of  the  town  to  whose  industrial  products  it  was  set  apart.  Thus  each 
town  told  its  own  tale :  each  made  its  appeal  to  the  spectators  in  a  mode  more 
forcible  than  mere  words  could  do.  The  social  history  of  each  body  of  artisans  was 
written  in  the  display  of  goods  exhibited  in  the  stalls  of  the  towns  to  which  they 
belonged.  A  sort  of  industrial  map  of  Britain  was  presented  by  the  whole  assem- 
blage, in  which  the  skill  and  labour  and  capital  of  each  town's  population  were 
indicated,  much  as  a  geological  map  exhibits  the  relative  distribution  of  mineral 
wealth  beneath  the  soiL 

Nor  were  the  great  manufacturing  towns  of  the  north  the  only  foci  of  industry, 
whose  names  were  inscribed  on  these  walls.     If  Lancashire  had  representatives 
from  Manchester,  Bolton,  Hochdale,  Bury,  Blackburn,  Ashton,  Staleybridge,  Liver- 
pool, Lancaster  and  Preston;  if  Yorkshire  were  represented  by  Leeds,  Halifax, 
Bradford,  Huddersfield,  York,  Hull,  Bamsley,  Wakefield,  and  Sheffield;  if  Cheshire 
sent  its  delegates  from  Warrington  and  Stockport ;  so  did  other  parts  of  the  north 
send  their  industrial  products  from  Carlisle,  Newcastle,  Stockton,  &c  ;  Scotland, 
from  Edioburgh,  Glasgow,  Dundee,  Paisley,  and  the  far  distant  Shetlands ;  the  Mid- 
land Counties,  from  the  Potteries,  Northampton,  Dunstable,  Luton,  Dudley,  Bir- 
mingham, Wolverhampton,  Kidderminster,  Leicester,  Coventry,  Derby,  Nottingham, 
Norwich ;  the  west  from  Swansea,  Exeter,  Bristol,  Coalbrookdale ;  while  a  sprinkling 
of  towns  ju  the  east  and  south  foimd  a  few  hives  for  their  working  bees.     The 
display  of  beautiful  forms  and  colours  was  almost  as  unquestionable  as  the  excel- 
lence of  the  handy  work:  we  say  ''almost" — ^for  it  is  well  to  leave  a  loophole  for 
any  improvements,  in  the  aesthetic  relations  of  manufacturing  art,  which  our  con- 
tinental neighbours  may  suggest  to  us  next  year.     The  much  disputed  point  of  the 
inferiority  of  English  taste  to  French  taste,  and  the  amoimt  of  difference  if  differencQ 
there  be,  will  never  be  decided  except  by  a  more  extended  and  a  more  direct  com- 
parison than  has  yet  beeu  presented  in  any  one  collection.     Our  manufacturera 
know  the  length  and  breadth  of  the  field  in  which  they  have  to  contend :  they  know- 
in  which  departments  of  industry  they  have  the  reputation  of  taking  the  lead  before 
all  the  world,  and  in  which  they  are  supposed  to  lag  somewhat  behind ;  and  the 
time  has  arrived  for  them  to  prepare  for  the  battle,  armed  with  the  best  of  all 
weapons — perseverance^  supported  by  science,  adorned  by  art,  and  quickened  hj 

inventioiL 
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Eiery  one  who  has  a  moderate  aoqaaintanoe  with  the  localization  of  manofactnreB 
in  tfaa  oountry,  will  form  a  judgment  of  the  kind  of  products  exhibited  in  each 
department  of  the  hassaar.     How  every  combination  of  cotton  fibres  which  ingenuity 
CBS  devise,  were  exhibited  in  the  Lanacashire  sections ;  how  the  West  Riding  gloried 
a  Its  l»oad  dotha  from  Leeds  and  Halifkx,  its  merinoes  from  Bradford,  its  many- 
flokmred  Hncy  cloths  from  Huddersfield,  its  linens  and  damasks  from  Bamsley,  its 
cutlery  from  Sheffield ;  how  Nottingham  produced  its  bobbin-net  and  its  cotton 
hosiey,  Leicester  its  wonted  hosiery  and  its  warm  lambs'  wool  garments  for 
vinier,  Derfoj  itii  silk  hosiery,  Ooventiy  its  ribbons,  and  Norwich  its  shawls  and 
bombazeena  ;  how  North  Staffordshire  was  represented  by  its  exquisite  ponselain, 
and  Sootii  Staffordshire  by  its  countless  Tarieties  of  useful  artides  in  iron  and  steel, 
Bbmingfaam  by  its  produdbs  in  almost  ereiy  metal  that  has  yet  been  brought  within 
the  range  of  manufacturing  art — all  this  needs  scarcely  be  told.  Besides  the  ordinary 
products  of  the  workshop  and  the  factory,  there  were  specimens  highly  interesting  for 
tbensfidty  whicdi  they  presented.  There  was  a  roll  of  tissue  paper  a  mile  in  length, 
made  from  the  fibres  of  wom-out  coal-pit  ropes ;  a  tapestry  copy  of  one  of  lAnd- 
seer's  paetored,  containing  three  quarters  of  a  million  of  stitches ;  bobbin-net  for  ladies' 
dresses^  with  a  printed  pattern  impressed  On  it ;  horsehair  covers  for  chairs,  damasked 
both  in  pattern  and  in  colour ;  copies  of  the  "  Queen's  Apron,"  made  from  the  wool 
of  an  Alpaca  belonging  to  her  Majesty ;  muslin  printed  in  gold  by  the  electro-me- 
talhirgic  process,  &a 

The  aame  year,  1846,  calls  our  attention  to  another  part  of  Eiu-ope — one  of  the 
German  states.  Bavaria  has  been  the  first  country  to  provide  a  permanent  building 
ht  the  holding  of  Industrial  Exhibitions.  It  was  fitting  that  a  monarch  who  had 
adorned  Munich  with  such  choice  works  of  art,  who  had  built  such  structures  as 
the  Glyptothek  and  Pinakothek  as  depositories  for  sculptures  and  pictures,  who 
had  fostered  the  genius  of  Yon  Elenae  in  architecture,  Schwanthaler  in  sculpture, 
KaaJbaeh  in  encaustics,  Oomelius  and  Schnorr  in  frescoes — it  was  fitting  that  such 
a  aorereign  should  hold  out  a  hand  of  encouragement  to  industrial  art,  whidi  pre- 
aentl  so  much  to,  and  receives  so  much  from,  art  in  its  higher  acceptation. 
Lodwig  of  BaTsriA  will  be  remembered  for  all  this,  when  his  foibles  are  forgotten. 
It  was  in  1645  that  the  building  above  alluded  to  was  finished  ;  and  the  site 
choaea  for  it  was  near  the  Qlyptothek — a  neighbourhood  of  good  augury.  The 
aides  of  the  building  are  relieved  from  absolute  plainness  by  ranges  of  pilasters^ 
supported  by  a  rusticated  basement,  and  supporting  a  cornice ;  but  the  spaces 
brtweeu  the  pilasters  are  plain  wall,  without  windows.  In  the  centre  of  the  prin- 
cipal frtmt^  towards  the  Eonigsplatz  or  King's  Square,  is  a  portico  of  fine  propor- 
tioaa — octaatyle,  Obrinthian,  and  elevated  on  a  lofty  flight  of  steps.  The  pediment 
eontaina  seolpturea  from  models  by  Schwanthaler.  In  the  centre  is  an  emblematic 
figmv  of  Bavaria  enthroned,  and  surrounded  by  figures  representing  sculpture, 
ardutectore,  painting,  encaustic  printing,  glass  painting,  metal  casting,  coining  and 
UMddling.  The  extremities  and  summit  of  the  pediment  exhibit  two  sculptured 
lions  tad  a  phcenix.  The  interior  of  the  building  contains  a  vestibule  and  seven 
lai^  apartments,  lighted  from  the  top  ;  besides  which  there  are  two  rooms  and 
two  corridors  lighted  by  windows.  Below  the  main  suite  of  rooms  are  warerooms 
fv  onpacking  the  articiea  sent  for  exhibition,  and  apartments  for  the  officers  of 
the  establiahment.  The  area  of  flooring  in  the  exhibition  rooms  is  somewhat 
aiider  2,000  square  yards — consequently  less  than  one^nth  of  that  presented  by 
the  Paris  struetore  of  1844  ;  the  flooring  is  of  oak,  diversified  into  pattern  by 
parquetry.  Th9  walls  are  tastefully  painted,  in  subdued  colours ;  the  ceiling  is 
coffered,  and  so  provided  with  skylights  as  to  difiuse  an  equable  light  over  the 
nMDU ;  tmd  th#  roof  is  oorersd  with  metal     The  building  is  fitted  for  the  recep- 
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tion  either  of  works  of  art  or  of  manufactures.  The  first  exhibition  was  of  the 
former  kind :  comprising  pictures,  drawings,  lithographs,  statues,  busts,  medals^ 
stained  glass,  &c. 

Mtmchuter  presented  its  ''Exposition  of  Industrial  Art ^'  in  1846,  under  the 
auspices  of  the  Directors  of  the  School  of  Design  in  that  town,  and  within  the 
walls  of  the  Manchester  Athenseum.  The  Free  Trade  Bazaar,  at  Covent  Qarden 
Theatre,  had  had  one  unfavourable  feature  attached  to  it :  in  so  £ar  as  it  was  a 
bazaar,  anything  and  everything  was  saleable,  if  purchasers  presented  themselves. 
Consequently  many  of  the  stalls  were  emptied  of  their  contents  within  a  day  or 
two  after  the  opening  of  the  assemblage.  The  manufiEUsturers  were  not  by  any 
means  dissatisfied  with  such  a  result ;  while  the  lady  stall-keepers  were  anxious  to 
present  as  favourable  a  cash-balance  as  possible,  in  respect  to  the  object  for  which 
they  had  become  amateur  tradeswomen.  It  did  not  follow  that  this  drcumstanoo 
should  necessarily  and  directly  vitiate  the  advantages  likely  to  result  from  a 
grouping  together  of  the  industry  of  all  England  ;  because  there  was  a  general 
desire  to  produce  the  heat  in  each  class ;  but  still  it  had  a  tendency  to  induce  the 
depositors  to  send  a  large  per  centage  of  trinkets  and  mere  ornaments,  instead  of 
productions  of  a  more  permanent  and  solid  character.  The  French  have  always 
been  averse,  in  their  expositions  of  industry,  to  anything  which  may  approach  the 
bazaar  system ;  and  it  is  evident  that  the  r^  influence  of  example,  of  honourable 
rivalry,  in  the  production  of  excellence,  ought  at  such  places  to  be  kept  free  from, 
any  immediate  alloy  of  bartering  and  conmiercial  transactions.  It  is  to  give  pro- 
ducers an  opportunity  of  learning  from  and  profiting  by  each  other,  and  to  the 
rest  of  the  world  an  opportimity  of  seeing  what  industrial  art  has  in  store  for 
them,  that  the  exhibitions  are  valuable-— the  buying  and  selling  are  to  be  the  fruits 
of  after  growth. 

At  Manchester  the  specimens  exhibited  bore  immediate  relation  to  the  manu- 
factures of  Lancashire,  rather  than  to  the  manufacturing  counties  generally ;  but 
still  there  was  a  very  varied  and  beautiful  collection ;  and  the  exhibitors  strove 
earnestly  to  show  that  a  high  order  of  decorative  art  is  now  exhibited  by  the 
manufacturers,  aided  in  part  by  the  instructions  which  pattern-draughtsmen  receive 
from  the  several  Schools  of  Design.    Being  imder  the  management  of  the  directors 
of  the  Manchester  School  of  Design,  this  exhibition  was  made  a  means  of  showing 
the  progress  of  the  pupils :  many  specimens  produced  by  the  pupils  being  placed 
around  the  walls  of  the  exhibition  rooms.    Frizes  were  given,  not  only  for  the 
best  designs,  but  also  for  the  best  fabrics  to  which  new  designs  had  been  trans- 
ferred.    Amongst  the  productions  for  which  prizes  were  awarded  were  a  six- 
coloured  mousseline-de-laine,  calico-prints  in  a  single  colour  each,  furniture  prints 
or  chintzes,  models  of  flowers  and  natural  objects,  designs  for  a  single-colour 
printed  muslin,  &c.     The  miscellaneous  articles  comprised  catpets  of  singular 
beauty ;  porcelain  and  pottery  of  every  class — ^from  the  costliest  table-services  to 
the  humble  but  neatly  formed  vessel  of  earthenware ;  papier-mach6  furniture  aad 
ornaments  ;  wood-carvings,  produced  both  by  hand  and  by  machine ;  furniture 
and  cabinet  work  ;  Spitalfields  and  other  silk  goods ;  bronze  and  iron  castings  ; 
glass  manufactures ;  Paisley  shawls  ;  wool-mosaics ;  cabinets  and  other  articles  in 
embossed  leather ;   paper-hangings  ;   caoutchouc  manufactures,  &a     One  of  tlxe 
specimens  exhibited  had  that  kind  of  interest  which  attaches  to  all  attempts  to 
introduce  a  new  manufacture,  a  new  material,  or  a  domestication  in  England  of  a 
culture  usually  belonging  to  other  countries.    The  specimen  in  question  was  a  riclx 
brocade,  made  from  silk  reared  in  England.     That  silk-worms  can  be  fostered  and 
reared  in  England,  is  well  known  to  thousands  who  have  derived  an  innocent  and 
instructive  amusement  from  the  pursuit ;  and  that  attempts  have  been  made  time 
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after  time,  to  introduce  the  culture  as  a  commercial  enterpriae,  va  equally  known 
to  that  Binaller  number  of  persons  who  have  attended  to  the  history  of  mauu&c- 
tures.    The  piece  of  brocade  exhibited  was  a  counterpart  to  another  piece  pre- 
sented  to  and  accepted  by  the  Queen :  it  was  presented  by  Mrs.  Whitby,  a  lady 
who  had  reared  the  delicate  creatures  which  produced  the  sOk.     This  lady,  with  a 
motive  and  a  perseTerance  which  deserve  all  praise,  devoted  eight  or  ten  years  to 
a  continuous  study  of  the  subject ;  she  imported  into  England  above  a  thousand 
mulberry  trees  from  North  Italy ;  she  plimted  them  in  the  grounds  of  her  estate 
near  Lymington ;  she  fed  and  tended  the  silk-worms  upon  the  Italian  plan ;  she 
purchased  winding-reels,  heating  apparatus,  and  other  appliances  necessary  for 
the  work  ;  and  she  finally  produced  silk  wluch  was  pronounced  by  competent 
authorities  worthy  of  being  woven  into  costly  tissues.     This  is  not  the  place  to 
discuss  the  reasons  why  such  enterprises  have  never  yet  been  commercially  suc- 
cessful in  England,  owing  to  rate  of  wages,  uncertainty  of  climate,  and  other  cir- 
cumstances ;  but  it  if  the  place  in  which  to  join  in  an  expression  of  thanks  to  a 
lady  who  so  laudably  makes  experiments  on  the  actual  capabilities  of  the  system. 

It  was  understood,  at  the  time  of  the  Manchester  Exposition,  that  many  of  the 
manufacturers  were  deterred  from  sending  specimens  of  their  choicest  patterns,  by 
dishonesty  on  one  side  and  defective  law  on  the  other.  A  sad  blot  this  J  The 
small  calico-printers  (small  in  morals  as  in  capital)  have  been  wont,  too  many  of 
them,  to  avail  themselves  of  patterns  which  have  been  provided  and  paid  for  by 
the  owrn^rs  of  larger  establiBhment&  And  this — ^not  when  the  pattern  has  had  its 
day,  and  remunerated  its  inventor — ^but  immediately  on  its  publication ;  and  being 
free  from  artistic  charges,  they  have  been  able  to  undersell  tiie  real  owners  of  the 
pattern.  The  wholesale  dealers,  who  are  the  immediate  purchasers  from  the  manu- 
facturer, notified  in  some  cases  their  determination  not  to  purchase  goods,  the 
new  patterns  of  which  had  been  publicly  exhibited  :  on  the  ground  that  the  patterns 
miigfat  be  copied  by  other  printers,  and  sold  to  other  dealers  at  lower  prices.  It 
would  not  be  difficult  to  show  that— even  in  respect  to  these  minor  manufiusturers 
— **  Honesty  is  the  best  policy."  The  bearings  of  legal  protection  on  artistic  and 
mechanical  inventions  are  more  fruitful  in  results  than  many  readers  suppose. 

Bdffium  came  forward  in  1847,  with  her  ^^  ExpotUion  de  V Industrie  Bdge,^* 
Brusseb  became  in  July  of  that  year,  a  centre  of  attraction  to  those  who  wished  to 
witness  the  progress  of  manu&cturing  art  in  that  country;  it  was  the  third  exhibi- 
tion of  the  kind  since  Belgium  became  politically  severed  from  Holland ;  and  it 
received  all  the  Mat  which  the  presence  of  royalty  and  of  official  dignitaries  could 
give.  None  of  the  ordinary  buildings  of  Brussels  being  large  enough  for  the  occa- 
sion, the  specimens  were  exhibited  in  the  Nowod  EnlrtpU  on  the  quay,  a  laige 
square  edifice  connected  with  commercial  matter&  The  building  is  placed  in  close 
vidnage  to  the  navigation  system  and  the  railway  system  of  Belgium,  and  has  thus 
admitable  facilities  for  the  transport  and  admission  of  manufactured  products.  The 
£ntrep6t  in  its  ordinaiy  commercial  arrangement,  has  an  open  court  in  the  centre  ; 
but  on  that  occasion  the  court  was  covered  in,  to  form  a  large  middle  hall,  while 
the  surrounding  building  was  laid  out  in  galleries.  Every  available  yard  of  space 
was  occupied.  Upwards  of  one  thousand  persons  or  manufacturing  firms  sent 
specimens  for  exhibition. 

Some  of  the  towns  of  Belgium  have  been  so  long  celebrated  for  the  exquisite 
specimens  of  workmanship  which  the  lace-makers  are  able  to  produce,  that  a  dis- 
play of  such  articles  was  naturally  to  be  expected  at  the  Brussels  exhibition.  It 
was  stated  that  on  that  occasion  Brussels  lace  was  exhibited,  made  of  thread  so 
exquisitely  fine,  that  one  pound  weight  of  it  was  worth  3,500  francs — 140Z.  sterling. 
Linen  thread  worth  three  times  its  weight  in  pure  gold  \    This  is  indeed  a  striking 
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exemplification  of  the  maimer  in  which  labour  imparts  value  to  raw  material.  The 
lace^  the  damasked  linens,  the  diapers,  the  table-cloths,  these  were  among  the 
choicest  productions  exhibited.  As  to  the  Brussels  point-lace  veils  and  robes,  they 
are  so  enormously  costly,  that  none  but  the  wealthy  can  purchase  them.  On  the 
occasion  in  question,  an  exquisite  handkerchief,  covered  with  the  richest  design, 
was  exhibited,  made  of  the  costly  thread  just  alluded  to  :  a  thread  so  gossamer- 
lik6,  that  a  single  filament  was  scarcely  visible,  even  when  backed  by  a  blue  ground. 
One  specimen  was  a  handkerchief  worked  for  the  Queen  of  Spain,  and  valued  at 
5000  francs  or  200^. !  Here  pure  gold  sinks  £&irly  beneath  notice,  as  a  standard 
of  comparison  ;  we  mi^t  almost  venture  to  say  that  such  an  application  of  liueh 
thread  is  worth  its  weight  in  diamonds.  Belgium  is  rich  in  various  kinds  of  pottei^ 
and  porcelain;  but  in  artistic  taste  she  scarcely  comes  up  to  her  neighbour, France, 
whose  designs  are  rather  servilely  copied.  Li6;ge  is  skilled  in  metallic  manufac- 
tures, many  of  which  adorned  the  exhibitiou.  Among  articles  in  glass  were  tables, 
an  inch  in  thickness,  exquisitely  veined  or  streaked  in  colours ;  they  pointed  out 
one  of  the  many  novel  applications  for  which  this  beautiful  inaterial  is  adapted. 

As,  in  England,  the  glass  duties  of  past  years  tended  to  repress  invention  and 
enterprise  in  that  most  attractive  branch  of  manufactui*e ;  as  our  window  duties 
interfere  both  with  our  freedom  of  ventilation  and  with  the  architecture  of  our 
private  houses ;  as  our  soap  duties  ofier  a  kind  of  premium  for  im washed  faces  and 
unwashed  garments  ;  as  our  Insurance  duties  are  a  direct  discouragement  to  pru- 
dence and  forethought — so  in  Belgium  certain  fiscal  arrangeinents  play  sad  havoc 
with  the  free  encouragement  of  manufactures.  An  annual  tax  is  laid  on  ail  house- 
hold furniture,  in  the  fbrm  of  a  per  centage  on  the  assessed  value.  The  consequence 
is,  that  the  Belgian  nobleman  spends  his  fortime  rather  on  pictures  and  other  un- 
taxed luxuries,  than  on  furniture.  This  is  all  well  for  the  pictures,  and  for  thoso 
who  paint  them :  it  is  all  well  for  those  who  are  employed  in  the  productions  which 
escape  the  impost ;  but  it  presses  hard  on  those  whose  time,  talent,  and  capital  arc 
expended  on  the  production  of  the  ordinary  kinda  of  household  furniture.  Most 
of  the  Be^an  houses  are  thus  undor-fumished :  their  domestic  accommodations  do 
not  correspond  with  the  wealth  of  the  owner :  there  is  baldness,  bareness,  cheap- 
ness, where  else  there  might  be  a  fair  exercise  for  the  display  of  the  ever-varied 
products  of  industry  in  these  departments  of  manulacture.  Inventors,  mecha- 
nicians, artists,  philosophers — aU  may  combine  to  aid  the  progress  of  manufac- 
turers ;  but  unless  governments  float  with  the  stream,  there  will  ever  be  a  hindrance 
of  one  kind  or  other. 

In  the  management  of  the  Brussels  exhibition,  encouragement  was  sought  to  be 
given  to  ingenuity  and  talent,  by  awarding  prizes  to  the  most  deserving  exhibitors. 
The  delicate  task  of  awarding  these  prizes  was  entrusted  to  a  jury,  formed  of  a 
number  of  scientific  persons  deputed  by  the  government ;  they  were  to  examine 
all  the  articles  displaced,  and  report  on  their  merits ;  the  government  gave  the 
prizes  in  accordance  with  the  report ;  and  a  copy  of  the  report  was  ordered  to  bo 
presented  to  the  minister  and  consul  of  every  foreign  power.    The  exhibition  days 
were  thus  arranged — on  Sundays,  Wednesdays  and  rridays,  free  admission  wa^s 
granted  betw^n  the  hours  of  ten  and  three ;  on  Mondays,  lliursdays  and  Satur- 
days, between  the  same  hours,  the  admission  was  by  tickets,  for  which  half  a  frauc 
each  was  charged ; '  on  Tuesdays  the  exhibition  was  open  only  for  the  Commissionei^ 
and  privileged  persons.     All  the  half-firanps  thus  taken  were  distributed   to   tho 
hospitals  of  the  Ursuliues  and  St.  Qerti-ude.     In  those  cases  where  mauufactiirei*a 
had  been  put  to  greater  expense  than  usual  in  preparing  specimens  for  exhibition, 
ihe  commission  contrived  a  sort  of  Art  Union  lottery  for  their  benefit ;  tickets  were 
sold  at  ten  firancs  each,  to  any  who  chose  to  embark  in  the  lottery;  and  with  tlxo 


AT  HOMB  AND  ABROAD.  liX 

prodEOce  of  those  tickets,  specimens  were  purchased  by  a  managing  committee — 
■odi  voiks  being  selected  as  were  coetlyy  rather  for  the  labour  bestowed  upon  them 
tbiD  for  the  value  of  the  material 

Wis  tarn  from  Bdgiwn  to  FrcmcB.     That  France  should   have  been  able  to 

pro&ue  sodi  an  Exposition  as  that  of  1849,  after  such  a  year  of  tumult  as  1848, 

fpoks  mn&ch  for  her  elasticity.    Whether  for  fighting  or  dancing,  for  barricading  or 

flaaafiKtming,  her  children  throw  a  wonderful  amoimt  of  energy  into  their  pro- 

owriingH,  and  untiring  ingenuity  in  finding  out  means  for  setting  their  plans  in 


The  buildiDg  for  the  Exposition  of  1849  occupied  the  same  site  as  that  for  1844, 
between  the  great  ayenue  of  the  Champs  Elys6es  and  the  riyer  Sdine  ;  but  it  was 
Tcrw  much  larger.  It  was  about  675  feet  long,  by  328  wide,  ezclusiTe  of  the  space 
for  the  agricultaral  department,  and  covered  an  area  of  240,000  square  feet — about 
one-third  the  area  of  the  building  in  Hyde  Park.  Around  the  four  sides  of  the 
boikdiiig  extended  a  gallery  about  90  feet  wide,  divided  into  two  avenues  by  a 
doubb  range  of  pilasters ;  the  whole  width  of  gallery  was  so  arranged,  that  there 
vere  four  passages  for  visitors,  two  rows  of  manufiEu^ured  goods  on  stalls,  two  rows 
plaeed  egainst  walls,  and  one  row  between  and  around  the  pilasters.  The  interior 
ireaof  the  great  quadrangle  was  crossed  by  two  transverse  galleries,  which  thus  left 
three  ooorts ;  one  court  contained  a  beautiful  fountain  and  a  horticultural  collec- 
tion ;  another  had  an  inunense  reservoir ;  and  the  third  contained  specimens  of 
lege  metal-work.  In  addition  to  the  main  building  was  a  shed  of  large  dimensions, 
tboot  300  feet  long  by  100  in  width,  appropriated  to  the  reception  of  agricultural 
implfioieots  and  live  stock — ^for  it  was  one  feature  of  this  Exposition,  as  compared 
vitii  its  predecessors,  that  the  skill  of  the  grazier  was  represented  as  well  as  that 
of  the  manufacturer.  The  entire  range  of  buildings  was  constructed  of  wood,  and 
roofed  with  zinc;  the  cost  was  about  16,000^. — ^the  materials  becoming  the  pro- 
perty of  the  contractors  after  the  termination  of  the  Exposition.  The  number  of 
Exhi^tors  was  4,494.  The  display  was  open  to  the  Parisians  for  a  period  of  fifty- 
six  days ;  and  the  admission  was  gratuitous  on  Mondays,  Wednesdays,  Fridays, 
rjKi  Saturdays,  between  the  hours  of  eleven  and  five;  on  Thurf»days  the  admission 
««&  charged  one  franc,  towards  a  fund  for  the  aid  of  the  poor  ;  and  Mondays  were 
aifpropriated  to  the  Jury  who  were,  at  their  leisure,  to  award  the  prizes  for  the 
rarioos  articles  exhibited.  At  hours  before  and  after  the  public  exhibition,  on  all 
the  daya,  admission  was  given  by  tickets,  to  learned  fbreigners,  distinguished 
pei^oneges,  representatives  of  the  public  press,  &c. 

In  glancing  over  the  plan  of  the  building,  and  the  arrangement  of  the  manufao- 
torea,  as  given  in  Mr.  Wyatt's  Beport,  the  eye  fails  to  catch  any  very  marked 
'vstem  of  dasaification,  although  two  systems  have  evidently  been  attempted — the 
t'^^/^fOfkioal  and  the  material.  Thus,  on  the  west  side  we  see  *'  Parisian"  goods ; 
viile  on  various  parts  of  the  north  and  south  sides  are  named  the  departments  and 
tAfvsa  of  Gardy  Rhdne,  Lyons,  Boubaix,  ElboBuf,  Haut-Bhin,  Bouen,  Sedan,  Troyes, 
Onu,  Nord,  Turooing,  and  Bheims.  But  the  classification  according  to  the  mate- 
rials of  manufacture  is  somewhat  more  distinctly  marked,  though  an  arrangement 
•floofding  to  tMsi  is  also  observable.  We  have,  for  instance,  in  pretty  near  approxi- 
one  to  another,  the  whole  range  of  textile  goods — from  coarse  flannels  and 
wooQena  to  gorgeous  ribbons  and  delicate  laces  ;  in  another  department  are 
aiBfrilaneoaa  articles  of  dress,  such  as  artificial  flowers,  feathers,  stays,  wigs,  shoes, 
boots,  furriery,  hats,  hosiery,  gloves,  &a ;  musical  instruments  have  a  department 
W  thenaelveB  ;  ooatly  articles  of  various  kinds  are  collected  at  the  ^  Parisian "  or 
voUn  end,  inehidlng  clocks,  watches,  jewellery,  bronzes,  porcelain,  weapons, 
Ittf^  petsled  g^aas^^;  along  the  south  side  are  household  furniture  and  chemi« 
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cala,  in  two  great  divisions ;  while  the  east  end  is  chiefly  occupied  by  metal  work 
and  machinery. — ^The  difficulties  which  the  aiTauger  of  this  collection  had  to  over- 
come, and  the  wavering  balance  of  his  opinions,  may  be  read  by  a  glance  at  the 
engraved  plan.  Our  Hyde  Park  Committee  or  Managers  will  find  the  classification 
of  their  treasures  not  among  the  least  of  their  weighty  difficulties. 

The  ^u*mt7i^Aaf»  Exposition  of  Industry,  opened  in  September,  1849,  was  one  of 
a  peculiarly  interesting  character ;  for  the  town  of  Birmingham  naturally  contri- 
buted towards  it  more  laigely  than  any  other  town,  and  Birmingham  carries  on  a 
greater  variety  of  manu&ctures  than  any  other  town  (perhaps)  in  the  kingdom. 
This  industrial  display  was  planned  to  take  place  at  the  same  time  as  the  meet- 
ing of  the  British  Association  at  Birmingham ;  and  there  could  hardly  be  a  happier 
mode  of  establishing  the  union  and  mutuality  of  science  and  art  It  was  held  at 
Bingley  House,  in  Broad-street,  which  was  fitted  up  with  a  long  array  of  exhibition- 
rooms.  Members  of  the  British  Association  were  admitted  fi:ee  :  other  visitors 
paid  a  chaige  of  one  shilling  each ;  but  arrangements  were  made  for  admitting 
schools  and  bodies  of  workmen  at  much  lower  prices. 

The  dedro-plate  which  now  constitutes  such  an  important  department  of  Bir- 
mingham manufactures  formed  one  of  the  most  attractive  portions  of  the  exposition. 
If  regarded  as  a  substitute  for  solid  silver  goods,  this  beautiful  new  product  would 
have  the  bad  character  of  being  a  sham — a  mere  coating  of  costly  metal  on  a  sub- 
stratum of  cheaper  metal ;  but  if  we  regard  it  as  an  improvement  on  the  silver- 
plating  of  past  times,  its  true  character  comes  out  at  once  :  both  are  examples  of 
coating  copper  or  some  other  metal  with  silver ;  but  the  electro  process  has  shown 
itself  to  be  far  the  better  of  the  two.  The  old  massive  but  clumsy  tearservioey 
with  its  heavy  style  of  ornament,  is  superseded  by  a  lighter  and  more  graceful  pro- 
duction, in  which  the  utmost  delicacy  of  decoration  is  quite  compatible  with  sound- 
ness of  workmanship.  In  an  another  article,  too,  viz..  papier  moM,  Birmingham 
has  made  similar  advances  within  the  last  few  years. 

All  the  most  distinguished  manufacturers  contributed  towards  the  Birmingham 
collection.     The  metal-work  for  church  decoration,  exhibited  by  Messrs.  Hardman, 
were  strikingly  illustrative  of  a  branch  of  art  at  present  in  high  favour.     The 
castings  in  bronze  and  iron  were  beautifully  executed,  showing  that  Birmingham 
has  risen  nearly,  if  not  quite,  to  a  level  with  the  celebrated  Berlin  iron-founders. 
Among  the  specimens   exhibited  in  this  department  were  a  pair  of  richly  cast 
gates  for  the  Fitzwilliam  Museum,  a  chandelier  for  her  Majesty,  and  a  tripod  (in 
imitation  of  one  of  those  submerged  at  Pompeii)  for  the  Duke  of  Sutherland.     An 
elegant  combination  of  brass-work  with  porcelain  and  with  turquoise-glass  formed 
the  material  of  many  specimens  exhibited — a  material  which  many  of  our  readers 
may  have  seen  as  applied  to  fanciful  ornamental  productions.     Stamped  brass-work 
is  now  becoming  extensively  employed  in  house-fittings  and  furniture ;  and  Bir- 
mingham, with  great  propriety,  exhibited  the  skill  which  she  has  attained  in  this 
art.    An  instructive  feature  in  the  exhibition  was  afforded  by  a  series  of  specimens 
in  porcelain  and  pottery,  designed  to  illustrate  the  progress  of  the  plastic  arts  in 
this  country.     First  came  a  group  of  beer-mugs  and  drinking-jugs,  made  in  the 
time  of  Queen  Ehzabeth,  of  coarse  day  covered  with  brown  glaze  ;  then  came  a 
candlestick  and  drinking  cups,  of  a  somewhat  later  date ;  then  several  specimeas 
of  the  date  of  William  and  Mary,  glazed  with  salt  inst^  of  with  lead ;  then  a 
collection  of  cups,  plates,  tureens,  and  other  articles,  made  in  the  time  of  Qeorgc  II., 
with  light-coloured  ornaments  in  relief  on  a  dark  ground  ;  then  the  improved  ware 
of  the  latter  half  of  the  last  century,  when  Dorsetshire  clay  came  into  extensive 
use,  and  when  improved  modes  of  glazing  were  adopted :  and  lastly,  the  exquisite 
productions  which  resulted  from  the  liberality,  the  ingenuity,  and  the  enterprise  of 
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Wedgwood.  Such  a  serial  ooUectioii  as  the  one  here  alladed  to  forma  the  best 
^kiskory  of  the  department  of  mechanical  art  to  which  it  relates.  The  modem  pro- 
doctioos  ci  the  Staffordshire  Potteries  were  of  course  amply  represented  at  the 
Buna^iajn  Exposition.  Of  the  miscellaneous  iron  manufactures,  anj  one  who 
ks0is  Binnizigham  and  its  industry  may  easily  conceive  how  richly  they  were 
dUnted  on  this  occasion — stoves  and  grates,  fenders  and  fire-furniture,  cast-iron 
gl— flames  and  tables,  hat-holdeia  and  umbreUa-stands,  letter-boxes  and  letter- 
pliles^  tea-umB  and  coal-vases,  gas-fittings,  files,  cutlery,  screws,  weighing-machines, 
locks,  keys,  hinges,  tools,  springs,  latches,  wire,  steel  pens,  gun-barrels — ^all  that 
mxi  can  be  supposed  fitted  to  produce  (and  a  great  deal  that  we  could  hardly 
dream  to  be  made  of  such  a  material)  were  here  displayed.  Engineering  did  not 
&fl  to  pat  forth  its  daims  to  admiration,  in  steam-engines,  paper-making  machines, 
tidDet-maxking  machines  for  railways,  Baranowski^s  ready-reckoning  machines^ 
tobe-nUing  machines,  and  a  multitude  of  others.  We  cannot  pass  ovegr  the  men- 
tioii  of  tabes  and  pipes,  which  are  made  in  such  incalculable  quantities,  and  of  such 
TBcioiiia  TnattfTJalffS  in  Birmingham,  without  quoting  a  pleasant  scrap  from  the 
Tiwm  relating  to  the  sanitary  merits  of  pipes  : — '<  Pipes  appear  to  be  the  order  of 
the  day.  Pipes  to  let  pure  water  in — ^pipes  to  carry  foid  water  out — ^pipes  for 
vanning  drainage,  ventilation — ^pipes  to  bring  in  gas  for  burning — pipes  to  carry 
off  the  prodncta  of  combustion — pipes  to  the  rich  man's  marble  bath-room — ^pipes 
to  the  poor  man^s  brick-paved  kitchen — ^pipes  for  the  fountains  of  St  James's — 
and  pipes  for  the  stinking  cesspools  of  St»  Giles's.  For  ornament  and  pleasure 
— ior  eoonomy  and  cleanliness — ^for  health  and  comfort — ^for  arresting  conflagration 
smI  extinguishing  pestilence — ^pipes  !  The  whole  sanitary  question,  indeed,  may 
he  regarded  as  little  more  than  a  question  of  pipes." 

Ihe  Bixmingham  Exposition  was  entirely  successful  Nearly  100,000  persons 
visited  it  Free  tickets  were  granted  to  the  pupils  of  the  School  of  Design,  to 
many  school  children,  and  to  a  large  number  of  work-people.  It  is  an  instructive 
proof  that  most  of  the  visitors  were  busily-employed  persons,  who  could  only 
■oatch  an  hour  or  two  to  make  this  pleasant  visits  that  by  far  the  greater  number 
cf  penons  assembled  at  one  time  was  between  six  and  eight  o'clock  in  the  evening. 
The  Society  of  Atia  has,  within  the  last  two  or  three  years,  done  much  to  foster 
a  spirit  of  generous  emulation  in  productive  industry,  by  forming  collections  of 
ma&u£M:tares  for  exhibition.  In  1849  there  was  one  such  display,  notable  for  the 
great  beauty  and  variety  of  the  specimens  sent  by  our  leading  manufacturers.  But 
the  year  1850  has  been  marked  by  the  unique  2fedi<JBval  Exhibition,  which  we 
smst  not  pass  over  without  a  brief  notice. 

The  GonncQ  solicited  in  all  quarters,  for  the  loan  of  specimens  of  middle-age  art 
and  manofiictures,  for  a  limited  period  ;  and  this  request  was  responded  to  most 
fibecalljr.  Never  before  was  there  such  a  collection  displayed  to  the  British  public 
^IBDflrallj ;  for  it  contained  the  gems  of  numerous  private  collections.  There  were 
thenoit  exquisite  specimens  of  metal  work,  in  casting,  chiselling,  engraving,  chasing, 
dsmaaeaiixig,  embossing,  and  poimcing ;  the  metals  being  gold,  silver,  copper,  brass, 
pewts",  sine,  bronze,  iron,  and  steel  There  were  beautiful  carvings  in  box-wood, 
imy,  alabaster,  marble,  sardonyx,  jasper,  and  agate.  There  were  enamels  and 
ioonatetaoDS  of  the  most  elaborate  description.  There  were  clocks  and  watches 
of  mkUDe-age  worknumship ;  and  there  were  various  specimens  of  armour  and 
notable  for  their  high  finish.  The  porcelain  and  pottery  arts  were  repre- 
hj  Delia  Bobbia  ware,  Majolica  ware,  old  Flemish  stone  ware,  Palissy  ware, 
BSttcher  ware,  and  other  kinds  which  exhibit  artistic  or  manipulative  skill  The 
qiffrmfng  i^  fi^aas  ware — Greek,  Etruscan,  Boman,  Venetian,  and  early  German — 
vee  htthly  curiotts.     Tapestry,  embroidery,  laoe,  embossed  leathers,  mosaic — ^all 
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tended  to  swell  the  list  of  Medioval  specimens  in  this  highly  interesting  eihilntion* 

The  Exhibition  of  Modem  Industry,  displayed  at  the  Society  of  Arts  at  the  same 
time,  does  not  call  for  mnch  remark.  It  consisted  of  a  small  number  of  speoimexia 
in  silks,  damasks,  lace,  Yelvet,  poplin,  shawls,  carpets,  papier  mach6,  marquetexie, 
glass,  castings,  carvings,  modellings,  &c. 

Dublin  has  claimed  its  rig^t  to  consideration  as  the  centee  of  an  Industrial  Ex- 
position. During  the  month  of  July  in  the  present  year,  (1860)  a  very  interesting 
collection  of  manufactured  products  was  exhibited,  under  tlie  auspices  of  the  Boyal 
Dublin  Society,  and  in  the  rooms  belonging  to  that  body.  The  house  of  the  Society 
is  a  handsome  structure,  with  a  range  of  eleven  Italian  windows  in  width,  and  having 
a  garden  and  lawn  in  the  rear.  AH  the  principal  rooms  were  appropriated  to  the 
reception  of  the  specimens :  such  as  the  gaUeiy,  the  Agricultural  Museum,  the  Board 
Boom,  the  Oorridor,  the  Hall,  the  Library,  the  Grand  Staircase,  the  Schools,  the  aix 
rooms  occupied  as  a  Museum,  &c. ;  besides  which  there  were  an  iron  house  and  a 
woodenHshed  constructed  on  the  lawn.  Every  i^Murtment  was  divided  into  sections ; 
every  section  was  marked  off  into  stalls  or  tables  ;  and  every  specimen  was  nam* 
bered  and  catalogued. 

The  catalogue  prepared  by  the  Society  is  an  imusually  complete  and  full  one  :  so 
good, indeed,  that  we  may  almost  regret  that  it  had  only  a  temporaiy  utility,  ter- 
minating when  the  exhibition  was  brought  to  a  conclusion.  It  may  be  hoped  that 
a  few  copies  of  this  catalogue  wHl  be  preserved,  for  the  sake  of  furnishing  binta 
to  future  catalogue  makers  in  respect  to  industrial  collections.  It  is  an  octavo 
pamphlet  of  about  170  pages.  At  the  beginning  are  thirteen  lithographed  plana, 
showing  the  exact  arrangement  of  the  several  floors  of  the  building.  Next  oomes 
the  catalogued  enumeration  of  all  the  specimens  exhibited,  numbered  in  order 
from  1  to  2,850.  In  most  cases,  all  the  specimens  sent  by  one  contributor  are 
numbered  consecutively,  grouped  into  one  section,  and  entered  in  the  same  part  of 
the  catalogue:  where  the  name,  occupation,  and  address  of  the  contributor  ar« 
given.  Near  the  the  end  of  the  catalogue  is  an  alphabetical  list  of  contributora* 
or  exhibitors'  names ;  with  the  room,  the  section,  and  the  table  appropriated  to 
each  person's  contributions,  and  the  number  of  the  specimen  which  begins  the 
group  belonging  to  that  person.  Lastly,  there  is  a  classified  list  of  the  trades 
represented  at  the  exposition,  and  an  alphabetical  list  of  all  the  perbons  who  sent 
specimens  illustrative  of  each  trade. 

This  classified  list  shows  how  wide  was  the  range  embraced  by  this  industrial 
display :  for  it  includes  the  following  headings — silks,  linens,  damasks,  muslins,  and 
chintzes ;  fringe  and  coach  lace  ;  carpets  and  rugs ;  wooUen  drapeiy ;  hosiery 
hats  ;  fancy  work ;  lace  and  embroidery  ;  hair  work  ;  leather ;  oil-cloth  ;  matting 
cabinet-making ;  picture  frames  ;  carving  and  turning ;  lamps  and  lustres  ;  glass 
marble ;  porcelain  and  potteiy ;  watches  and  clocks  ;  precious  metals  ;  electrotypes 
iron  work  ;  machines  and  engines  ;  fire-arms  ;  musical  instruments  ;  philosophical 
and  mathematical  instruments ;  agricultural  and  horticultural  implements ;  car- 
riages ;  paper  hangings ;  printing ;  bookbinding  ;  soap  and  candles  ;  perfumery  ; 
ink  and  blacking  &c.  The  raw  materials  of  manufactures  did  not  form  part  of  the 
collection. 

Many  of  the  specimens  exhibited  could  only  be  ranked  as  trinkets  or  curiosities  ; 
but  by  Ikr  the  laigcr  number  bore  immediately  on  the  present  state  of  the  indus- 
trial arts,  especially  in  Ireland.  Irish  poplins  and  Irish  linens  were  fittingly  and 
worthily  represented ;  and  so  were  the  damasks^  taberets,  and  gold-tissued  poplixis, 
which  are  manufactured  in  small  quantity  but  of  high  excellence  in  Dublin.  The 
specimens  of  Limerick  lace  were  especially  interesting;  for  the  art  of  laco- 
making  was  not  known  in  that  locality  until  about  twenty  years  ago,  whereas 
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it  is  now  an  important  adjunot  to  the  industry  of  the  place.  h\  1820  a 
few  young  women  were  taken  oyer  to  limerick,  to  teach  this  art  to  various  females 
in  ibe  humbler  grades  of  society ;  and  there  are  now  at  least  one  thousand  women 
asd  ^rls  who  are  earning  at  the  trade  a  living  for  themselves  and  their  families^ 
Lambert  and  Buiy,  laoe  manufi^cturors  at  Limerick,  employ  at  the  present 
ficmr  hundred  hands  in  their  own  establishment. — If  Jrdand  and  its  people, 
tfs  nders  and  its  agitators,  would  eschew  politics  once  now  and  then,  and  try  to 
find  a  home  for  mannfijctures  within  that  beautiful  country,  we  shqul^  not  hear  so 
much  of  starvation  and  of  wrangling  as  we  now  do.  The  Limerick  laco-manufao- 
tore  ia  a  case  in  point ;  and  another  is  furnished  hy  the  muslin-embrqidery  which 
is  cazried  on  so  extensively  in  the  neighbourhood  of  Belfast  and  Coleraine,  where 
then  are  many  thousand  females  employed  at  this  work  by  Qlaagow  firms  ;  im- 
menae  quantities  of  embroidered  Sootch  muslins  are  woven  in  Scotland,  but 
emfaroiderBd  in  Ireland. 

Many  of  the  articles  exhibited  were  said  to  be  '*  French  materials,  made  up  in 
Dublin ;"  but  many  were  undoubtedly  Irish,  both  in  materials  and  in  mauufac- 
tore;  among  which  were  ornamental  articles  made  of  Irish  bog-oak.  There  were 
some  copies  or  imitations  of  Irish  antique  ornaments,  made  from  iron  ore  i^ud  gems 
found  on  the  Marquis  of  Waterford's  estate.  There  were  sets  of  tea-trays,  elaborately 
carved  fire-screens,  and  small  statuettes,  in  Irish  bog-yew.  Many  of  the  exhibitors 
drew  attention  to  the  fact,  that  the  specimens  exhibited  by  them,  belonged  to 
facmocikea  of  manu&cture,  which,  though  long  and  familiarly  known  in  England,  are 
yet  new  to  Ireland ;  among  such  is  wire-woven  cloth  for  paper-making.  Dr.  Bagot, 
of  Dublin,  sent  a  few  remarkable  contributions,  interesting  in  an  indirect  manner 
to  manu£u;ture8  and  manufacturers.  One  was  a  collection  of  fuel-balls,  used  by 
the  peasantry  of  Tipperary ;  they  are  usually  made  by  women,  who  manufacture 
them  by  mixing  together  culm  and  yellow  day  in  proper  proportions,  and,  whilst 
gradually  adding  a  sufiBciency  of  water,  work  the  ingredients  into  a  mass  with  their 
bare  feet;  the  mass  is  then  formed  into  balls,  which,  when  dry,  are  ready  to  use  as 
tuL  Another  contribution  by  Dr.  Bagot  was  a  curious  one,  consisting  of  seven 
spedmens  of  "  ood-liver  oil,"  procured  from  different  quarters.  This  oil  is  now 
extensively  employed  on  account  of  its  powerful  medicinal  qualities ;  and  the  speci- 
mens weie  exhibited,  to  shew  how  great  is  the  difficulty  of  knowing  good  from  bad 
qualities,  and  how  much  deception  has  crept  into  this  branch  of  commerce ;  they 
were  charged  ftx>m  twenty-four  shillings  to  forty-four  shiUings  per  gallon,  and  some 
ci  them,  (among  which  was  the  most  costly  specimen),  contained  no  cod-liver  oil 
wfaaterer,  while  others  were  adulterated  with  three-fourths  their  bulk  of  other  and 
ontnmoner  kinds  of  oil. 

It  would  carry  us  into  too  wide  a  field  were  we  to  enter  further  into  the  arrange- 
ment and  contents  of  the  Dublin  Exposition.  Suffice  it  to  say  that  many  of  the 
Ifudjpg  English  manufacturers  exhibited  their  strength  in  the  excellence  of  the 
spcdmena  submitted : — Hunt  and  Boskell  their  costly  works  in  the  precious  metals  \ 
Hkiogtons  their  wonderful  productions  in  electro-plate ;  the  Copclands,  the  Min- 
Uma,  the  Ridgways,  the  Chamberlains,  their  exquisite  works  in  porcelain  ;  Houlds- 
woffths,  their  b^iutiful  Manchester  silk  goods ;  Webbs,  their  ctirious  hair-cloth 
***"^TVr  ;  Swainsons  their  chintzes  firom  Preston ;  Ohubbs,  their  labyrinthine  patent 
Iticks  ;  Whitworths,  their  planing  and  screw-cutting  machines ;  the  Ransomes  and 
the  Crockills  their  agricultural  implements,  &c. 

The  Devonport  Mechanics  Institute  has  honourably  followed  in  the  path  marked 
out  by  its  northern  compeers.  A  new  Hall  and  Subscription  Booms  have  been 
recently  opened  in  that  town ;  and  it  was  thought  that  a  graceful  and  fitting 
mode  of  celebratiDg  the  event  would  bo  by  assembling  together  specimens  of  art 


XXiy  INDUBIBLIL  BUULBIT1019SL 

and  maiuifacturefl,  sufficient  to  form  an  attractive  ezbibition.  There  were  premiums 
oflfered  for  models,  paintinga^  drawings,  photographs,  and  wood-engraTings ;  for  inge- 
nious inyentions  in  machinery  and  manufactures ;  for  the  best  specimen  of  hand- 
made Honiton  lace ;  the  best  specimen  of  embroideiy  ;  the  best  specimen  of  arti- 
ficial flowers  or  fruits  ;  the  best  map  of  Devon  and  Cornwall ;  the  best  essay  on 
any  practicable  method  of  rendering  productive  the  waste  lands  of  Dartmoor  ;  and 
the  best  mode  of  rendering  fish  an  exportable  article  by  a  curative  procesa  The 
exhibition  was  opened  in  form, in  September  1850 — ^mostof  the  influential  inhabitants 
of  Devonport  and  Plymouth  taking  part  in  it.  Of  the  procession  from  the  Town  Hall 
to  the  Mechanics'  Institute  ;  of  the  speeches  and  congratulations ;  of  the  award  of 
prizes — we  need  not  speak ;  nor  of  the  specimens  exhibited  is  it  necessary  to  give 
any  lengthened  notice  ;  for  they  could  but  resemble,  so  far  as  they  went,  manufac- 
tures elsewhere.  Models  relating  to  naval  architecture ;  dresses  and  weapons  from 
distant  coimtries ;  models  of  steam  engines  and  machinery,  in  great  variety  ; 
mechanical  implements  of  various  kinds ;  beautiful  metal  castings  from  Goalbrook 
Dale ;  specimens  of  porcelain,  and  of  all  the  raw  materials  from  which  the  porcelain 
was  made  ;  gutta  percha  manufactures,  in  their  almost  oounUess  forms ;  machine 
wood  -  carvings ;  manufactures  in  Cornish  and  Devonshire  stone  and  marble  ; 
Limerick  lace  and  Honiton  lace;  Nottingham  hosiery;  West  of  Eng^d  dotha ; 
damasks  in  hair-cloth — such  were  among  the  varied  manufactures,  and  materiala 
of  manufactures,  which  the  collection  presented. 

As  the  Devonport  Exhibition  was  connected  with  an  Institution  for  fostering  the 
cause  of  public  edifcation  and  the  advancement  of  the  Arts  and  Sciences;  so,  iu 
like  manner  was  the  ChmwaU  Exhibition,  held  also  in  September,  1850.     The  Royal 
Cemwall  Polytechnic  Society  is  one  of  the  most  valuable  of  our  provincial  institu- 
tions of  this  kind ;  its  meetings  and  its  journal  are  replete  with  interest ;  and  its 
annual  exhibitions  serve  to  mark  the  progress  of  mechanical  industry.  These  Exhi- 
bitions have  continued  for  nearly  twenty  years,  the  present  being  the  eighteenth  of 
the  kind.     It  was  held  in  the  Polytechnic  Hall,  at  Falmouth,  on  the  18th    of 
September  and  three  following  days.     The  Judges  or  adjudicators,  appointed  by  tho 
society,  met  two  days  before  the  opening  of  the  Exhibition,  to  award  premiunas  and 
prizes  for  the  best  specimens  exhibited.     A  bazaar  was  held  at  the  same  time,  in 
which  specimens  of  Fine  Art,  Natural  History,  and  Fancy  Work  were  sold,  to  raise 
a  fund  for  the  purchase  of  the  freehold  of  the  Polytechnic  Hall ;  but  this  bazaar 
was  wholly  distinct  from  the  Industrial  Exhibition.     It  is  scarcely  necessary  to  givo 
any  detailed  notice  of  the  contents.      They  could  not  but  be  similar,  in    their 
general  character,  to  those  which  have  so  often  come  under  our  notice  during  tHo 
present  sketch.     There  were,  we  may  however  mention,  working  models  of  tVio 
whole  of  the  machinery  employed  in  the  cotton  manufacture ;  there  were  diagrams 
and  maps  illustrative  of  the  cotton  cultivation  in  India;    there  were  improved. 
apparatus  for  descending  and  working  the  Cornish  mines :  and  there  were  many 
ingenious  improvements  in  the  arts  of  construction. 

Such  is  a  rapid  glaijce  at  the  principal  Industrial  Exhibitions,  in  our  own  country 
and  on  the  continent,  which  deserve  attention.  Of  course  we  do  not  profess  lo 
have  enumerated  all  such,  nor  would  such  a  degree  of  amplitude  be  of  correspoxxcl. 
ing  service.  Enough  has  been  said  to  give  the  reader  a  foretaste  of  what  may  a^wrai^ 
him  in  the  busy  year  1851,  and  to  serve  as  an  Introduction  to  a  Ctglopadia.  os* 
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4'BICUS,  ia  «refaiie«tiir8,  is  the  level  tablet, 
tatmtd  OB  the  enriched  capital  of  a  coliunDi  to 
fUffpon  the  horizontal  entablature. 

A'BACUS,  an  instnunent  employed  to  faci- 
litate aiithmetieal  calculations.  One  variety 
cawistii  of  a  Irame,  traversed  by  stiff  wires,  on 
viirk  heads  or  aaanta^  are  strung  so  as  to 
mw4  easily ;  the  heads  on  the  first  right  hand 
los  are  units,  those  on  the  next  teas,  and  so 
141.  Hoth  instminents  are  not  now  much  em- 
]ilw)ed. 

ABAKDON2fENT.  Befbre  a  person  who 
UBf^  insured  a  ship  or  goods  can  demand  from 
^n  insmr  or  underwriter  the  stipulated  com- 
P^ifiHatiMi  for  a  total  loss  of  such  ship  or  goods, 
\»  most  mkamdtm  or  relinquish  to  the  insurer 
mil  his  intfirest  in  any  part  of  the  property 
vuch  may  be  saved. 

ABATTOIB.  An  abattoir,  in  Franee,  is  a 
ilsiuhttfT-honse,  in  a  form  which  was  first 
■tijpced  at  Paris  in  1810.  There  are  three  on 
till?  north  side  of  Paris,  snd  two  on  the  south 
«ik,  aoi  itr  from,  the  barriers,  and  about  two 
Bulcs  from  the  centre  of  the  city.  The  cattle 
latfkste  for  the  suf^ly  of  Paris  ere  several 
■d}es  distant,  sad  the  cattle  are  driven  from 
tliirm  round  the  exterior  boulevards  to  the 
shattoin,  and  eoasequently  do  not  enter  the 
ntf .  At  oaa  of  the  abattoirs  each  butcher  has 
tU  siaaghtrr  hnuiip,  a  place  tor  keepiag  the 
a«Mft,  aa  iron  rack  for  frt,  pans  for  melting 
it.  sad  a  place  with  convenience  for  giving 
octle  hs^  and  water,  and  where  they  may  be 
k^  bafina  being  slaoghtered.  A  fixed  sum 
is  efaafged  for  this  accommodation,  and  in 
l»i9  the  fee  was  6  francs  for  each  ox,  4  francs 
fcr  a  eow,  2  francs  for  a  calf,  snd  10  cents  for 
a  shaap.  Hie  income  of  the  establishment, 
sristnff  from  these  fees,  the  ssle  of  manure,  &c., 
wss  above  48,000/.  in  1843.  An  inspector  is 
sn^urtad  at  eash  abattoir,  and  means  are 
taken  to  prevent  unwholesome  meat  being 
•old.   Thm  an  slaughter-houses  under  pub- 
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lie  regulations  ia  most  of  the  sontinental 
cities ;  snd  those  of  New  YoHe  sad  Philadel- 
phia, and  some  other  of  the  cities  of  the 
American  Union,  are,  it  is  said,  placed  on  a 
similsr  footing. 

The  great  cattle-market  in  Smithfield,  for 
the  supply  of  London,  has  existed  above  five 
centuries,  but  the  spot  was  originally  a  piece 
of  waste  ground  beyond  the  city,  instead  of 
being,  as  at  present,  surrounded  by  a  dense 
population.  The  cattle  sold  in  Smithfield 
Market  amount  annually  to  about  180,000, 
and  the  sheep  to  about  1,500,000,  and  at  least 
this  number  are  annually  slaughtered  within 
the  limits  of  the  metropolis.  There  are 
slaughtermen  who  kill  for  other  butchers  fre- 
quently above  a  hundred  head  of  cattle,  and 
perhaps  five  or  six  hundred  sheep,  every  week ; 
many  butchers  kill  for  themselves  to  a  consi- 
derable extent,  and  there  are  few  who  have 
not  accommodation  for  slaughtering  and 
dressing  a  few  sheep,  either  in  the  cellar  un- 
derneath their  shop,  or  in  the  rear  of  their 
premises.  The  slaughter  houses,  for  sheep, 
in  Newgate  market,  many  of  which  are  in 
cellars,  and  in  Wsrwicklane,  are  elose  to 
Newgate-street,  and  within  a  hundred  and  flflj 
yards  of  Ludgate-etreet,  two  of  Uie  great 
thoroughfares  of  London. 

During  the  last  few  years  searching  en- 
quiries have  been  made  respecting  tho  pvoft* 
ticability  of  removing  Smithfield  market,  and 
establishing  abattoirs  for  the  metropolis  in  a 
less  crowded  situation.  The  city  authorities, 
who  levy  considerable  tolls  in  the  market, 
have  resisted  all  proposals  for  removing  it  to 
any  place  beyond  their  jurisdiction ;  and  the 
contest  has  been  (and  still  is)  whether  such  a 
removal,  to  Islington  or  elnewhere,  shall  take 
place;  or  whether  Smithfield  market  itself 
shall  be  enlarged  and  improved.  An  opulent 
projector,  some  years  ago,  expended  upwards 
of  100,0002.  in  the  formation  of  a  cattle  maricet 
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in  Lower  Islington;  twenty -U'o  acrea  of 
land  were  appropriated ;  and  the  market  was 
efficiently  provided  with  counting-houses, 
offices,  sheds,  lairs,  pens,  wells,  and  eveiytliing 
requisite  for  a  market  suitable  for  twice  as 
many  cattle  as  are  accommodated  at  Smithfield ; 
while  plans  were  arranged  for  abattoirs  ad- 
joining. The  market  was  opened  in  1833 ; 
but  this  vast  scheme  failed,  from  various  causes, 
and  the  well-arranged  area  has  ever  since  re- 
mained wholly  useless.  To  revive  tliis  mar- 
ket, is  one  among  many  recent  projects. 

In  1847  a  Committee  of  the  House  of  Com- 
mons enquired  into  the  subject  of  SmithAeld 
market  The  evidence  was  published,  but 
without  any  report  on  the  part  of  the  Com- 
mittee. Among  the  items  of  evidence  it  was 
stated  that  the  largest  Smithfield  market-day 
(down  to  the  end  of  184G)  occurred  in  1844 : 
on  one  day  in  that  year  there  were  5,633 
cattle  and  39,920  sheep  exposed  for  sale  at 
Smithfield.  In  the  voluminous  evidence,  ex- 
tending to  400  pages,  every  part  of  the  sub- 
ject received  much  elucidation,  and  many 
details  were  given  concerning  the  abattoirs  of 
Paris ;  but  it  became  afterwards  known  that 
the  Committee  were  too  much  puzzled  by 
conflicting  evidence  to  form  any  decided  opi- 
nion on  the  main  question  submitted  to  them. 

Early  in  the  session  of  1849  Mr.  Mackinnon 
moved  for  the  appointment  of  a  committee 
to  enquire  into  the  state  of  Smithfield  market, 
with  a  view  either  to  its  removal  or  its  im- 
provement There  was  some  opposition  to 
the  motion;  but  the  committee  was  eventu- 
ally appointed,  and  evidence  was  taken,  bear- 
ing on  the  subject  A.bout  the  middle  of  the 
year  the  report  of  the  committee  was  pre- 
sented ;  in  which  it  was  stated  that  Smithfield 
market,  from  its  deficiency  in  size,  and  from 
the  inconvenience  which  was  thereby  created, 
ought  to  be  abolished ;  that  the  area  of  a  new 
market,  its  site  and  locality,  should  be  deter- 
mined by  the  authorities  of  the  city  of  Lon- 
don, or,  if  they  declined,  by  the  government; 
that  of  the  5i  acres  which  Smithfield  occu- 
pies, 4  acres  should  be  converted  into  a 
pleasant  open  square,  and  the  remaining 
14  acres  devoted  to  a  range  of  handsome 
buildings,  the  rents  of  which  would  proba- 
bly go  far  to  make  up  for  tlie  loss  of  tolls 
sustained  by  the  corporation.  In  a  long 
debate,  Mr.  Mackinnon  pressed  upon  the  go- 
vernment the  adoption  of  plans  in  conformity 
with  the  report ;  but  the  session  passed  away 
without  further  results. 

In  the  early  part  of  1850  a  commission 
investigated  the  whole  subject,  and  reported 
on  the  propriety  of  removing  the  market 
from  Smithfield ;  but  no  legislative  steps  have 


yet  been  taken;  and  the  city  authorities  are 
still  planning  various  improvements  (to  cost 
500,000/.)  in  the  existing  market  Whilst  the 
authorities  of  the  City  of  London  are  thus  deli- 
berating how  they  can  best  preserve  a  profit- 
able nuisance,  the  city  of  Edinburgh  is  building 
an  abattoir,  that  may  be  a  model  to  munici- 
palities who  concern  themselves  for  public 
good. 

ABERBROTHWICK,  or  ARBROATH,  is 
a  sea-port  town  in  Forfarshire,  Scotland,  at 
the  mouth  of  the  small  river  Brothock.  The 
principal  manufactures  are,  yam  spun  from 
flax  and  hemp,  canvas,  brown  and  bleached 
linen,  leather,  cast-iron,  and  bone-dust  In 
the  town  and  suburbs  there  are  16  spiomng- 
mills,  which  are  driven  by  the  river.  About 
106  vessels  belonged  to  the  port  in  1B49. 
There  is  a  harbour-basin,  faced  with  stone ; 
and  there  are  railways  from  Arbroath  to  For- 
far and  Aberdeen,  and  from  Arbroath  to 
Dundee  and  Perth. 

ABERDEEN  is  situated  on  the  river  Dee, 
Scotland,  where  it  is  discharged  into  the  Ger- 
man Ocean.  Old  Aberdeen  is  on  the  sontli 
bank :  New  Aberdeen  on  the  north ;  and  the 
two  together  had,  in  1849,  a  population  of 
about  73,000.  The  harbour  is  spacious,  and 
is  rendered  safe  by  a  pier  of  granite  on  the 
north  side  of  the  Dee,  which  extends  into  the 
Q-erman  Ocean. 

Aberdeen  is  a  place  of  large  trade,  with 
many  manufactures  of  cotton,  linen,  and 
woollen;  extensive  iron-works,  ship-bidlding 
yards,  (some  for  large  steam -vessels,)  and 
manufactures  of  most  of  the  articles  connected 
with  ships  and  ship-building.  The  number 
of  sailing  vessels  registered  at  Aberdeen,  in 
January,  1850,  was  368,  with  a  tonnage  of 
62,284.  There  are  upwards  of  4,000  vessels 
entered  inwards  and  cleared  outwaids  annu- 
ally. There  are  fine  fleets  of  steamers  to 
London,  Leith,  and  Inverness.  The  foreign 
■commerce  is  chiefly  with  North  America,  tho 
East  Indies,  West  Indies,  Mediterranean,  and 
Baltic  Several  ships  were  formerly  employed 
in  whale-fishing,  but  that  trade  has  entirely 
ceased.  The  rivers  Dee  and  Don  supply  a 
large  quantity  of  sahnon,  which  are  exported 
to  London  and  elsewhere.  The  value  of  the 
Aberdeen  granite,  shipped  to  London  and 
other  places,  has  sometimes  exceeded  40,000/. 
a  year.  A  granite-polishing  work  has  been 
lately  established. 

ABERDEENSHIRE,  SooUand,  is  cHiefiy 
remarkable,  in  an  industrial  point  of  view, 
for  the  exhaustless  supply  of  granite  whioh  it 
yields.  This  granite  is  frequently  found  dis- 
integrated, at  least  in  so  friable  a  state  as  to 
be  easily  dug  into  by  the  pickaxe  and  spade  ; 
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jet  Itfgo  lilocks  of  fine  building  stone  are  fre- 
qoentfy  qoarried  in  the  midst  of  a  mass  of 
^aotfigraied  rock.  The  xiTers  Dee  and  Don 
fopplj  bxge  quantities  of  excellent  salmon. 
The  Abeideenahire  canal  nms  from  Aberdeen 
to  Imaniy ;  the  chief  traffic  is  in  lime,  coal, 
daag,  bones,  and  bark,  carried  np ;  and  stone, 
iius,  grain,  and  meal  brought  down.  The 
Aberdeen  ndlway  only  tenches  the  comi^;  the 
Great  North  of  Scotland  Bailway  (if  con- 
stractod)  win  trarerse  it.  About  10,000  acres 
d  the  eoonty  are  coTered  with  wood,  snch  as 
tirefa,  alder,  p<^lar,  and  mountain  ash.  The 
planted  woods  are  chiefly  larch  and  Scotch 
firs.  The  fir  timber  of  the  forest  of  Mar  is, 
fijr  siie  and  quality,  the  first  in  the  British 
lilands.  The  quantity  of  cultivated  land  is 
botsnuiL 

The  ehief  ft«i™*l«  reared  are  cattle,  sheep, 
and  horses,  considerable  numbers  of  which 
are  despatched  to  London  by  steamers,  which 
nay  often  be  seen  a  little  way  below  the 
Tower.  The  cultivation  of  turnips  has  been 
gx«atly  extended  in  consequence  of  the  facili* 
tin  aflbrded  by  steam  navigation  for  conveying 
Ul  cattle  to  the  London  market,  and  the  con- 
seqoent  incarease  of  stock. 

ABIES,  is  the  botanical  name  for  the  in- 
Tdluable  genus  of  Fir  trees.  There  are  many 
«dl4aBown  species.  The  AHcm  Picea,  or  Sil- 
ver Fir,  is  a  native  of  the  mountains  of  the 
anddle  and  south  of  Europe,  in  stony,  dry, 
exposed  situations.  Planks  of  indifferent 
quality,  on  account  of  their  softness,  are  sawn 
fnm  its  trunk,  which  also  yields  Burgundy 
paeh  and  Strasburg  turpentine.  Alneg  Bci' 
MBwa,  the  Balm  of  Gilead  Fir,  is  found  in  the 
euU  parte  of  North  America;  it  yields  a  dear 
tnaisparent  greenish-yellow  turpentine,  which 
n  eomimmly  known  under  the  name  of  Cana- 
AoM  BmUaam.  Jbiea  Wehhiana  is  a  lofty  tree, 
vbjiMs  wood  seems  to  be  valuable ;  in  India  it 
«  aacd  by  plane -makers.  Abies  Canadentis^  or 
Htfoloek  Spruce  Fir,  is  a  noble  species,  rising 
to  the  height  of  seventy  or  eighty  feet  The 
«r<Ni  ist  of  little  value,  being  neither  sound 
xfenr  durable:  it  »  chiefly  employed  for  the 
Bannfacture  of  laths  and  for  coarse  in-door 
v^xk.  The  bark  is  exceedingly  valuable  for 
Uaunng ;  mixed  with  oak  bark,  it  is  said  to 
b<  moeh  better  than  oak  bark  alone.  A  great 
deal  of  the  Essence  of  Spruce  ig  extracted 
ftt«i  the  shoots  of  this  species.  Abies  exceltM, 
th*  Norway  Spruce  Fir,  is  a  native  of  the 
■ooutainoas  parts  of  the  north  of  Europe, 
vbeie  it  sometimes  constitutes,  as  in  Norway, 
tie  principal  timber.  The  wood  is  of  a  white 
^jlaar,  of  a  fine  even  grain,  and  very  durable ; 
ia  the  market  it  is  known  under  the  name  of 
WWie  or  Christiana  DeaL     Abies  alba^  the 


White  Spruce  Fir,  is  found  in  the  colder  re- 
gions of  North  America.  The  timber  is  of 
inferior  quality.  From  the  fibres  of  the  root, 
macerated  in  water,  the  Canadians  prepare 
the  thread  with  which  they  sew  together  the 
birch  bark  that  forms  their  canoes.  Its  resin 
is  also  used  to  render  the  seams  water-tight 
The  bark  is  said  to  be  occasionally  used  for 
tanning.  Abies  n^ra,the  Black  or  Bed  Spruce 
Fir,  is  a  native  of  the  most  inclement  regions 
of  North  America.  From  its  young  branches 
is  extracted  the  Essence  of  Spruce,  so  well 
known  as  a  useM  antiscorbutic  in  long  voy- 
ages. Abies  Dmiglasiij  the  Douglas  Fir,  is 
found  in  immense  forests  in  North -West 
America.  The  young  branches  have  their 
bark  filled  with  receptacles  of  resin,  as  in  the 
Balm  of  Gilead.  The  timber  is  heavy,  firm, 
of  as  deep  a  colour  as  yew,  with  very  few  knots, 
and  not  in  the  least  liable  to  warp.  Abies 
Larix^  the  common  Larch  Fir,  is  a  native  of 
the  mountains  of  the  middle  of  Europe,  of 
Bussia  and  Siberia.  It  grows  with  great  ra- 
pidity, is  subject  to  very  few  accidents,  trans- 
plants with  Httie  risk,  and  produces  timber  of 
great  excellence  and  value,  not  only  for  do- 
mestic but  for  naval  purposes.  In  mountainous 
districts  in  ScoUand  the  Dukes  of  Athol  have 
planted  it  in  immense  quantities ;  and  it  ap- 
pears, from  a  report  of  one  of  those  noble- 
men to  the  Horticultural  Society,  that  in  situ- 
ations 1,500  to  1,600  feet  above  the  level  of 
the  sea,  he  has  felled  trees,  eighty  y^ars  old, 
that  have  each  yielded  six  loads  of  the  finest 
timber.  From  the  boiled  inner  bark,  mixed 
with  rye-flour,  and  afterwards  buried  for  a  few 
hours  in  the  snow,  the  hardy  Siberian  hunters 
prepare  a  sort  of  leaven.  The  bark  is  nearly 
as  valuable  to  the  tanner  as  oak-bark ;  it  also 
produces  the  substance  called  Venice  Turpen- 
tine, which  flows  in  abundance  when  the 
lower  part  of  the  trunk  of  old  trees  is 
wounded.  A  sort  of  manna,  called  Brian^on 
Manna,  exudes  from  its  leaves  in  the  form  of 
a  white  flocculent  substance,  which  finally  be- 
comes concreted  into  small  lumps.  Abies 
Cedrus,  the  Cedar  of  Lebanon  Fir,  grows  in 
Syria  and  the  Taurus.  According  to  Labillar- 
diere,  a  French  traveller  in  Syria,  the  largest 
of  those  now  remaining  on  Lebanon  is,  at 
least,  0  feet  in  diameter ;  the  trees  are  held 
in  great  veneration.  ^6«««  Deodars,  the  Sacred 
Indian  Fir,  is  a  large  tree,  with  a  trunk  about 
4  feet  in  diameter.  The  wood  is  extremely 
durable,  and  so  resinous  that  laths  made  of 
it  are  used  for  candles.  Spars  of  it  have  been 
taken  out  of  Indian  temples,  known  to  have 
been  erected  from  200  to  400  years,  uniiviured, 
except  in  those  parts  which  originally  were 
sap-wood.  Mr.  Moorcroft  procured  specimens 
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whfireithad  loeen  expose4  to  tha  w^terfor 
nearly  400  yean.  Mr.  Lambert  says,  that 
its  wood  takee  an  excellent  polish,  being  very 

close-grained* 

Xbe  genus  of  resinons  plants  eailed  Ahie$f 
which  we  h«?e  thus  desoribed,  comprehends 
many  forest  trees  of  great  importance.  Some  of 
them,  Boc^  as  the  Larch,  the  Norway  Spmce, 
the  Silver  Fir,  and  the  Balm  of  Gilead,  are 
raised  in  nurseries  in  the  open  ground,  in 
large  quantities,  |br  the  supply  of  our  planta- 
tions ;  others,  9i)ch  as  the  Cedar  of  Lebanon 
and  the  Pouglas  Fir,  are  procured  in  mnch 
less  abundance,  and  are  treated  with  more 
care,  being  usually  kept  in  pots  until  tliey  are 
finaUy  committed  to  the  earth  in  the  situation 
they  may  be  subsequently  destined  to  occupy. 

ABINGDON,  in  Berkshire,  is  situated  at  the 
junction  of  the  Ock  and  the  Thames.  The 
trade  consists  of  malting,  hemp-dressing,  and 
sack -doth  and  sail-cloth  making;  besides 
whic|i  tliere  are  two  large  clothing  iaatories. 
The  com-market  is  large.  Capacious  wharfs 
and  warehouses  haye  been  erected  at  the  en- 
trance of  the  Wilts  and  Berks  canal  into  the 
Thames.  The  Ozfbrd  branch  of  the  Great 
Western  Bailway  passes  by  Abingdon,  near 
which  there  is  a  station. 

ABORI'GINES,  a  term  by  which  we  denote 
the  primitive  inhabitants  of  a  country.  Thus, 
to  take  one  of  the  most  striking  instances, 
when  the  continent  and  islands  of  America 
were  discovered,  they  were  found  to  be  inha- 
bited by  various  races  of  people,  of  whose 
imniigration  into  those  regions  we  have  no 
historical  accounts.  All  the  tribes,  then,  of 
North  America  may,  for  the  present,  be  eon- 
sidered  ps  aborigines.  But  the  word  abori- 
gines bes  (xS  lAte  come  into  general  use  to 
express  the  natives  of  various  parts  of  the 
world  in  which  Europeans  have  settled  ;  but 
it  seems  to  be  limited  or  to  be  nearly  limited 
to  such  natives  as  are  barbi^ous,  and  do  not 
cultivate  the  ground,  and  have  no  settled  ha- 
bitations. The  aborigines  of  Australasia  and 
Van  Diemen's  Land  (if  there  are  any  left  in 
Van  Piemen's  Land)  ara  so  called  as  being 
BSTages,  though  the  name  may  be  applied 
with  equal  propriety  to  cultivators  of  the 
ground.  Some  benevolent  people  suppose 
that  aborigines,  who  are  not  cultivators  of  the 
ground,  may  become  civilized  like  Europeans. 
But  it  has  not  yet  been  proved  satisfactorily 
that  this  change  can  be  effected  in  any  large 
numbers ;  and  if  it  can  be  effected  it  is  an 
essential  condition  that  the  aborigines  must 
give  up  their  present  mode  of  life  and  adopt 
that  of  the  settlers.  The  New  Zealanders,  a 
people  of  natural  industiy  and  aeateness,  will 


perhaps  iiiliuah  1}ia  most  strikiBg  txiipiple  of 
the  dominant  in^uence  of  eiviliaation.  But 
such  a  change  U  not  easy :  even  in  the  United 
States  of  North  America  It  has  been  only  par- 
tially eflboted.  The  wide  expanse  of  country 
between  thA  Mississipi  and  the  Atlantic  is  now 
nearly  eleared  of  the  aboriginee,  and  the  white 
man,  who  eovets  the  possession  of  land,  will 
follow  up  his  victory  till  he  has  occupied  every 
portion  of  the  continent  which  he  finds  suit- 
able for  cultivation.  The  red  man  most  be- 
come a  cultivator,  or  he  must  retire  to  places 
where  the  white  man  does  not  think  it  worth 
his  while  to  follow  him.  The  savage  abori- 
gines do  not  pass  from  what  we  call  barbarism 
to  what  we  eaU  civilisation  without  being  sub- 
jected to  the  force  of  external  dreumstances, 
that  is,  the  presence  among  them  of  settlers 
or  conquerors.  There  is  no  more  reason  for 
supposing  that  huntsmen  will  change  their 
mode  of  life,  such  as  it  is,  without  being  com- 
pelled, than  that  agricultural  people  will 
change  theirs.  As  contributors  to  the  In- 
dustry of  Nations,  the  aborigines  of  North 
America  are  important  auxiliaries  to  the  com- 
mercial skill  of  the  European.  The  fur  trado 
is  supported  by  the  hardihood  and  sagacity  of 
the  Indian  hunters  and  trappers.  See  Fun 
Tbu». 

ABOUSAMBUL,  or  IPSAMBUL,  a  place 
remarkable  for  containing  two  of  the  most  per- 
fect specimens  of  Egyptian  rock-cut  temples 
adorned  with  sculptures.  These  excavations 
are  in  Nubia,  on  the  west  side  of  the  Nile. 
The  smaller  temple  has  on  each  side  of  tbe 
doorway,  three  standing  colossal  figupos, 
about  80  foet  high,  out  out  of  the  rock  and 
deep  sunk  in  niches,  to  the  back  part  of  whidi 
they  are  attached  by  a  portion  of  the  rook  that 
has  been  allowed  to  remain.  The  figures 
are  in  a  standing  position,  with  one  foo  ad- 
vanced, and  looking  towards  the  river.  On 
each  side  of  the  larger  figures  stand  smaller 
ones,  from  four  to  six  feet  high.  The  larger 
temple  has  four  enormous  sitting  colossi  in 
frt>nt,  which  are  the  largest  in  all  Egypt  or 
Nubia.  Each  of  these  figures  is  25  feet  4  inrhe 
across  the  shoulders,  the  face  7  feet  Icmg,  the 
nose  3  feet  8  inches,  the  beard  6  feet  6  inches ; 
the  whole  height  as  it  sits  is  about  fiO  feet, 
besides  tbe  cap,  which  is  14  feet  high.  Only 
two  of  these  monsters  are  in  sight ;  the  others 
are  buried  in  the  sand.  Over  the  door  there 
is  a  figure  in  relief  of  Osiris,  fiO  feet  high,wilh 
two  colossal  figures,  one  on  each  side  look- 
ing towards  it. 

ABRUZZO.  There  are  in  the  kingdom  of 
Naples  three  divisions  called  respectively 
Ahruxzo  Ultra  1,  Abrvxio  UUrm  d,  and  Ahraxxo 
Ottra,  They  contain  together  about  800,000  in- 
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hibiia&ti.  IqinU,  the  cUef  town  ist  khnxto 
Ultn  1,  hm  lainii&ctitfes  of  (fapet-,  st0<Adiigfl, 
and  \ti^est.  The  lake  of  Celano  is  in  this 
pratince.  The  Emperol*  Claudius  tmdeftook 
a  great  %iiilt  for  the  ptirpose  of  dndhing  the 
laie,  or  it  least  xn^ysnting  it  from  doing 
dsmji^  by  orerflowing.  Glanditts  made  a 
canal  3  miles  long,  partly  br  perfbrating  and 
partly  hj  ctttting  down  a  monntain  t  it  was 
finished  in  elereti  years,  80,000  men  haring 
b^eo  constantly  employ^  thefeon. 

The  natiteH  of  the  highlands  of  Abra2so 
are  dnefly  employed  in  rearing  and  tending 
sb««p,  nnmefona  flocks  of  which,  after  feeding 
on  the  monntain  pastures  dnring  summer, 
eiigrate  to  the  plains  of  Pnglia  at  the  approach 
of  winter.  The  shepherds  are  generally  ao- 
eompamed  by  their  WiTes  and  children  in 
these  yeariy  migrations  to  and  from  the  monn- 
labs,  and  by  their  large  white  dogs,  which 
c?  rny  fierce  to  strangers.  The  sheep's  milk 
»  used  to  make  cheese,  the  wool  is  an  impor- 
tant article  of  trade,  and  flie  skitis  are  ex- 
pected in  great  qoantities  to  the  Lerani  The 
shepherds  also  are  clothed  in  them,  and 
*ear  aandals  of  nntanned  leathei",  fastened 
with  imaQ  cords,  round  the  leg.  The  breed 
of  m«rino  sheep  has  been  introduced  into  the 
AbrazzL  The  lower  parts  Of  the  Abmxsi 
hare  a  prodnctife  soil,  and  export  a  conside- 
rable amount  of  grain,  oil,  and  almonds :  they 
aUo  produce  some  cotton . 

ABtrSHiKE,  or  BUSHIBE,  a  sea-poH  and 
(^nnmercial  town  in  the  protince  of  Farsistan, 
Persia,  is  situated  on  the  north-east  coast  at 
the  Persian  Onlt  Ships  of  about  800  tons  bur- 
sfe<n  can  He  in  the  inner  roads  about  six  miles 
ci'Tth  from  the  town,  and  ships  of  larger  bttr- 
Ihen  in  25  feet  of  water,  three  at  four  miles 
v^«t  from  the  town.  Abushire  is  the  empo- 
nnm  of  a  large  commerce  between  the  Sast 
Indies  and  Persia,  its  merchants  supplying 
•hnost  all  Persia  with  Indian  commodities  as 
««n  as  with  many  of  those  of  Europe,  and  ex- 
pnriin^  in  rctnm  the  productions  of  Persia  and 
Turkey  to  the  East  Indies  and  to  Europe.  Of 
the  imports  frmn  India  the  most  important 
are  indigo,  sugar,  and  splices ;  of  the  Persian 
exports,  raw  silk  is  the  most  important 

ABUTMENT,  in  building  and  machhiery, 
it  that  which  receives  the  end  of  and  gires 
iappnri  to  any  thing  haying  a  tendency  to 
fpn^ad.  The  piers  or  mounds  on  or  against 
rtiefa  an  arch  thai  is  less  than  a  semicircle, 
fv  a  series  of  snch  arches,  rests,  are  abut- 
iL<^ot8 ;  while  the  piers  at  the  extremities  of 
a  t)ndge,  of  whateyer  form  its  arch  or  arches 
may  be,  are  always  termed  its  abutments.  In 
BuefaiBery  also  the  word  has  a  similar  mean- 
faig,  m  appH^  to  a  fixed  point  from  which 
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tesistanee  or  reaction  is  obtainedi  Bprings* 
whether  nsed,  as  in  a  Watch,  to  impel  machl- 
faery,  or,  as  in  the  various  kinds  of  sjiring- 
balance,  to  measure  or  control  foree,  must 
have  their  abtltihents,  as  also  mtist  aU  ma- 
chines in  which  power  is  transmitted  by  means 
of  screws.  The  name  is  applied  in  carpen- 
tiy  tb  a  Joint  in  which  the  end  of  one  piece  of 
timber  is  joined  to  the  side  of  another,  so 
that  their  fibres  form  an  angle  with  each 
otlier. 

ABYSSINIA.  This  African  country  is  an 
elevated  table-land,  lying  between  8'  80'  and 
10"*  40'  N.  lat  and  between  85'  and  42"  E. 
long.  The  north-eastern  edge  of  the  table- 
land is  directed  towards  the  Red  Sea,  and  is 
from  30  to  00  miles  from  its  shores ;  the 
other  or  inland  edges  slope  stray  to  a  lower 
level  on  every  side ;  so  that  if  the  surrounding 
part  of  Africa  were  covered  with  water  to  the 
depth  of  a  feir  htmdred  feet,  the  whole  of 
Abyssinia  Would  form  an  island.  Though 
Abyssinia  is  situated  between  the  tropics,  its 
productions  rather  resemble  those  of  the  tem- 
perate than  of  the  torrid  sane.  Few  of  the 
grains  of  India  afe  (bund  here.  The  other 
grains  are  wheats  barley,  oats,  Indian  corn, 
durrha,  and  tokussa.  There  are  some  small 
plantations  of  ooflbe ;  and  cotton  is  grown  in 
the  lower  parts  of  the  country.  Excellent 
grapes  grow  at  the  foot  of  the  h>cky  masses 
to  the  east  of  Lake  Z&na.  The  domestic  Ani- 
mals consist  of  horses,  cattle,  sheep,  goats^ 
mtflas  and  asses.  There  is  also  the  black  sheep^ 
which  seems  to  be  peculiar  to  this  region ; 
the  wool  is  of  a  black  oolodr,  and  about  eigh- 
teen inches  in  length.  The  people  take  great 
care  of  these  animals,  lest  they  should  get  too 
fat,  for  then  the  wool  falls  off;  they  are 
placed  on  frames,  cleaned  every  day  with  water, 
and  fed  with  roasted  barley  and  other  fbod. 
A  skin  of  good  quality  is  sold  for  a  dollar  and 
upwards,  which  is  A  very  large  sum  in  that 
country.  These  skins  are  worn  by  the  watrl- 
ors.    Wild  animals  are  very  numerous. 

Gold  has  occasionally  been  found  in  Abys- 
sinia. The  mountains  of  Lasta  are  rich  in 
iron-ore,  which  is  worked,  and  appears  to  be 
of  good  quality.  The  great  salt-plain  Which 
Hes  between  the  Bed  Sea  and  the  table-land 
of  Tigrc  belongs  partly  to  the  sovereign  of 
Tigr^  and  immense  quantities  of  rock-salt  are 
annually  taken  from  it  and  imported  to  all 
parts  of  the  eountty,  as  it  is  not  only  used 
for  culinary  purposes,  but  also  as  currency. 
Large  quantities  of  salt,  taken  from  the  salt 
lake  Assal,  are  anntially  imported  into  Shoa, 
as  salt  is  not  found  on  the  table  land.  Bul- 
phur  is  fotmd  at  several  places. 
I     The  Abyssinians  have  made  tolerable  pn>- 
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gress  in  mantiCActnres.  The  best  artide  is 
tanned  skins,  which  are  used  for  bedding  or 
for  tents  :  an  important  article,  on  account  of 
the  numerous  caraTans  which  trayerse  the 
country.  Shields  made  of  the  hides  of  ele- 
phants or  rhinoceroses  are  also  good.  Axes 
and  ploughshares,  as  well  as  spear  heads,  are 
made  at  several  places;  but  knives,  sword- 
blades,  scissors,  and  razors,  are  only  made  at 
Gondar  and  at  Kiratza.  At  Gondar  guns 
ore  made,  but  only  by  some  Greeks,  not  by 
the  natives.  Large  quantities  of  coarse  cotton- 
cloth  are  made  in  several  parts  of  the  coun- 
try by  women,  and  a  finer  kind,  with  a  red  or 
blue  border,  for  the  more  wealthy  classes  of 
society.  The  silk  manufactures  are  limited 
to  some  embroidery,  made  by  Mohammedans 
and  worn  by  their  women,  and  to  blue  strings, 
which  are  worn  on  the  neck  by  all  Christians, 
as  a  mark  of  distinction  from  Mohammedans 
or  heathens.  A  coarse  stuff  is  made  from  the 
wool  and  hair  of  the  black  sheep  and  goats, 
which  is  also  employed  in  making  a  kind  of 
counterpanes.  Coarse  black  pottery  is  made  in 
every  part  of  the  country.  Printing  has  not 
yet  been  introduced  into  Abyssinia:  so  that 
the  copying  of  manuscripts  forms  a  distinct 
branch  of  industry. 

Abyssinia  has  no  iomiediate  intercourse 
with  seafaring  nations,  but  its  products  are 
carried  either  to  Massowa  on  the  Bed  Sea,  or 
to  Tfvjurrah  on  the  gulf  of  Aden.  Massowa  is 
the  harbour  of  Tigri  and  Amh&ra ;  and  Ts^- 
urrah  the  harbour  of  Shoa.  Nearly  all  the 
articles  imported  into  Massdwa  go  to  Abyssinia. 
They  comprise  raw  cotton,  pepper,  blue  and 
red  cotton-cloth,  the  threads  of  which  are  un- 
ravelled and  woven  into  the  borders  of  the 
cloths  of  native  manufacture,  raw  silk  dyed 
blue,  white  cambrics,  a  small  quantity  of 
glazed  silks,  and  some  common  velvet,  glass 
pearls,  linen  shirts,  common  red-cloth,  some 
articles  of  glass,  common  razors,  sword-blades, 
spica  celUca,  small  parcels  of  red  or  green 
morocco  leather,  zinc,  common  Turkish  car- 
pets, botUes  of  a  peculiar  shape,  of  which 
large  numbers  are  used  in  Abyssinia,  and  a 
large  quantity  of  Persian  tobacco.  The  bulk 
of  the  goods  imported  into  Abyssinia  is  pro- 
bably consumed  there,  but  some  of  them  find 
their  way  into  the  interior  of  Africa  to  sup- 
ply other  countries.  They  are  exchanged 
for  the  produce  of  these  countries  at  Baso, 
where  a  market  is  held  weekly  during  the  sea- 
son, which  lasts  about  eight  months  in  the 
year.  The  merchants  bring  from  the  southern 
countries  slaves,  ivory,  coffee,  civet,  gold,  cloth, 
iron,  and  cattle. 

ACA'CIA,  a  very  extensive  genus  of  trees 
or  shrubby  plants,  inhabiting  the   t^ropical 


parts  of  both  the  Old  and  New  World.    Some 
of  the  species  produce  catechu  and  gum-4»rabic  ; 
the  bark  of  others  yields  a  large  quantity  of 
tannin^  which,  in  the  form  of  an  extract,  is 
annually  imported  from  Van  Diemen's  Land  in 
considerable  quantity.    The  catechu  acacia  is 
a  tree  with  a  tolerably  high  and  stout  stem, 
found  in  mountainous   places  in  the  East 
Indies,  especially  in  Bengal  and  Coromandel ; 
its  unripe  pods  and  wood  yield,  by  decoction, 
one  of  the  sorts  of  catechu,  or  terra-japonica,  of 
the  shops,  a  powerfully  astringent  substance, 
formerly  thought  to  be  a  kind  of  earth.    The 
Acacia  Arabica  or  gum-arabic  tree,  is  an  inha^ 
bitant  of  the  East  Indies,  Arabia,  and  Abys- 
sinia,  where    it   forms  a   tree   thirteen   or 
fourteen  feet  high.    This  is  one  of  the  plants 
that  jrield  the  useful  substance  called  gum- 
arabic,  which  is  procured  by  wounding  the 
bark ;  after  which  the  sap  runs  out,  and  har- 
dens in  transparent  lumps,  of  various  figures, 
very  similar  to  the  concretions  found  upon 
the  bark  of  the  cherry-tree  in  this  country. 
Gum-arabic  is  also  produced  abundantly  by 
some  of  the  species  nearly  related  to  this. 
Gum-senegal  is  the    produce  of  a  distinct 
species  called  Acacia  Senegal,  found  in  Ara  • 
bia  and  the  interior  of  Africa.      From  this 
tree  are  said,  by  some,  to  be  procured  the 
pods  called  bablach  in  the  continental  drug- 
shops. 

ACANTHUS,  is  the  sculptured  leaf  which  is 
the  distinguishing  characteristic  of  the  capital 
of  the  Corinthian  column.  The  same  leaf, 
however,  is  used  occasionally  in  other  foliated 
capitals,  as  well  as  for  the  enrichment  of  mo 
dilUons,  of  mouldings,  and  of  vases.  This 
ornament,  in  the  Roman  models,  is  filler  and 
broader  than  it  is  in  the  Greek. 

ACAPU'LCO,  a  city  and  port  in  the  repub- 
lic of  Mexico,  about  183  miles  S.  S.W.  from  the 
capital ;  the  port  is  capable  of  containing  500 
ships,  and  is  deep  enough  to  allow  vessels  to  lie 
close  to  the  rocks.  The  city  of  Mexico  communi- 
cates with  the  Pacific  by  the  town  of  Acapulco, 
which  once  had  a  considerable  trade,  particu- 
larly with  Manilla.  Under  the  Spanish  do- 
minion a  vessel  of  the  largest  size  used  annu- 
ally to  leave  Acapulco  for  Manilla  about 
February  or  March,  loaded  with  commodities 
and  specie.  The  vessel  returned  to  Acapulco 
in  August,  carrying  back  muslins,  printed  cali- 
coes, coarse  cotton  shirts,  porcelain,  Chinese 
jewellery,  Ac.  Its  arrival  was  the  signal  for  a 
great  concourse  of  merchants  to  Acapulco,  who 
swelled  the  population  for  the  time  to  about 
9000.  The  commerce  of  tlie  town  has  however 
since  declined.  The  exports  are  cochineal, 
indigo,  silver,  and  skins.  Acapulco  is  not  far 
from  Uie  Xstlun^s  of  Tehuantepeo,  one  of  the 
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nairow  ItmU  by  wbioh  Central  Ameriea  is 
eroBsed  on  ihe  ronte  from  the  Atlantic  to  the 
Pacific.  Bat  the  great  oommercial  lontea  to 
California  arenow  (1850)  being  formed  farther 
soathward,  viz.,  a  combined  steam-boat  and 
land-route  riL  Nicaragua,  and  a  railway  viA 
Panama. 

ACCO'HDION,  a  musical  instroment,  which 
was  introdaced  into  England  from  Gennany 
about  the  year  1828.  It  is  in  the  form  of  a 
small  oblong  box.  The  interior  exhibits  a  row 
of  Teiy  small  elastic  metaUie  springs,  fixed  at 
one  end  in  a  plate  of  metal,  so  that  they  may 
Tibrate  fineely.  The  upper  and  lower  parts  of 
the  box  are  united  by  a  folding  apparatus,  or 
bellows,  which  supplies  the  air  required  to  put 
the  springs  into  vibration ;  and  to  these  the  air 
is  admitted  by  means  of  valves  acted  on  by 
ke^  in  the  manner  of  an  organ.  There  is 
also  a  very  simple  contrivance  by  which  a  base 
note,  or  drone,  may  be  added,  at  the  discretion 
of  the  performer.  These  instruments  vary  in 
size  and  in  capabilities :  the  compass  of  the 
most  complete  is  from  o,  the  fourth  space  in 
the  base  staf^  to  e,  the  seventh  additional 
space  above  the  treble,  including  all  the  semi- 
tones ;  and  two  or  more  notes  can  be  played 
at  once.  The  Chinese  are  known  to  possess  a 
musical  instrument  very  similar  to  this. 

ACCRINGTON,  is  one  of  the  seats  of  the 
cotton  manufacture  in  Lancashire.  It  has 
grown  up  from  an  insignificant  village  to  a 
town  of  great  importance,  in  a  veiy  few  years. 
In  the  middle  of  1850  there  were  ten  extensive 
cotton,  bleach,  dye,  and  print  works;  and  two 
more  were  in  process  of  establishment  Two 
of  these  works  belonging  to  Messrs.  Har- 
greaves,  employed  at  that  time  no  fewer  than 
1600  workpeople ;  and  the  whole  ten  estab- 
lishments gave  occupation  to  nearly  3000. 
Nothing  illustrates  more  strikingly  the  vast- 
ness  of  the  cotton  manufacture,  than  the  rapid 
growth  of  these  Lancashire  towns. 

ACCUMULATION  OF  POWER.  In  the 
coining  press,  a  vast  accumulation  of  force  is 
obtained  by  means  of  the  fly  wheel :  the  reci- 
procating motion  of  a  piston  connected  with  a 
su»m-engine  commtmicates,  by  means  of  a 
crank,  a  continuous  circular  movement  to  the 
fly,  and  at  the  same  time  a  reciprocating  rec- 
tilinear motion  vertically  to  the  cylindrical 
shaft  (the  stamper)  on  which  the  screw  is 
formed.  With  half  a  revolution  of  the  fly- 
wheel the  stamper  is  lifted  up,  and  with  the 
other  half  it  is  forced  down  on  the  metal, 
which  thus  receives  at  once  all  the  motion  ac- 
emnulated  in  the  fly  during  an  entire  revolu- 
tion. 

There  are  in  machineiy  many  such  examples 
of  accumulation  of  power.  When  a  heavy  body, 


like  the  rammer  of  a  pile-driving  machine, 
descends  by  the  action  of  grarity  during  a 
certain  time,  and  impinges  on  an  object,  a 
shock  is  produced  immensely  greater  than 
would  result  from  the  mere  pressure  of  the 
body. 

ACER,  the  botanical  name  for  the  different 
species  of  MapU  trees. 

The  Acer  obiongvm,  or  oval-leaved  maple, 
is  an  evergreen  tree,  of  rapid  growth,  native 
of  the  northern  parts  of  India. 

The  Acer  iavigatum,  or  polished  maple,  is 
found  in  the  woods  of  the  higher  mountains 
of  Nepaul ;  its  timber  is  used  by  the  inhabi- 
tants of  Nepaul  for  rafters,  beams,  and  similar 
building  purposes. 

The  Acer  Tartarieum,  or  Tartarian  maple, 
is  an  ornamental  tree,  or  rather  large  bush. 
From  its  keys,  deprived  of  their  wings,  the 
Calmucks  form,  by  the  aid  of  boiling  water, 
an  astringent  beverage,  which,  mixed  with  an 
abundance  of  milk  and  butter,  forms  a  favou- 
rite article  of  their  diet.  The  wood  is  hard 
and  white,  mixed  with  brownish  veins. 

The  Acer  ttriatum,  or  striped-bark  maple,  is 
a  native  of  North  America.  Its  wood  is  very 
white,  and  is  used  by  the  North  Americans  for 
inlaying  cabinet-woric;  its  shoots  afford  food 
to  various  animals,  especially  to  the  moose- 
deer,  in  winter  and  spring,  whence  it  has  ac- 
quired the  name  of  mooie-wood. 

The  ^orr  obtutatum,  the  Neapolitan  maple, 
is  a  fine  tree,  which  grows  to  a  height  of  about 
40  feet. 

The  Acer  can^stre,  the  common  maple,  is 
spread  over  the  greater  part  of  Europe.  In 
England  this  is  either  a  bush  or  a  small  tree, 
of  inelegant  appearance ;  and  its  wood  is  of 
little  value,  except  for  the  use  of  the  turner, 
who  makes  it  into  cops,  bowls,  &c»  In  the 
southern  region  of  Caucasus,  we  are  told  by 
Pallas  that  it  becomes  a  tree  of  handsome 
aspect,  with  a  trunk  as  thick  as  a  man's  body, 
and  that  its  wood  is  so  hard  as  to  be  in  request 
for  the  manufacture  of  musket-stocks. 

The  Acer  paeudo-pl&iaiwtf  the  sycamore- 
maple,  flourishes  in  middle  and  southern  Eu- 
rope. Although  the  wood  of  this  species  is  not 
particularly  valuable,  being  chiefly  tised  for 
coarse  work,  where  lightness  and  toughness 
are  required,  yet  there  is  scarcely  any  more 
universally  cultivated  for  the  sake  of  the  strik- 
ing effect  it  produces,  whether  as  a  single  tree, 
or  planted  in  avenues,  or  in  masses. 

The  Acer  Pl€Uancfide»^  the  Norway  maple, 
is  a  fine  tree,  of  North  and  Central  Europe. 
Its  wood  is  valued  for  turners'  work ;  from  its 
ascending  sap  a  kind  of  coarse  sugar  has  b" 
procm'ed. 

The  Acer  tarcharinvm,  or  sugar  maplf 
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abandflntl J  in  North  Amerioa.  IntiieHttanm 
the  woods  of  those  countries  are  dyed  of  a 
crimson  hue  by  the  changing  leaves  of  the 
sugar  maple.  The  wood  is  hard,  and  has  a 
satiny  lustre,  but  it  is  readily  attiMdced  by  in- 
sects, and  is  not  of  much  value,  except  when 
its  grain  is  accidentally  waved,  and  then  it  is 
in  request  for  the  cabinet-makers.  The  sao- 
oharine  matter  contained  in  its  ascending  sap 
is  the  principal  cause  of  this  species  being  in 
BO  much  request.  From  this  sap,  obtained  by 
tapping  the  trunk  in  the  spring,  during  the 
space  of  six  weeks,  a  veiy  considerable  quan- 
tity of  a  fine  brown  sugar  is  procured;  as 
much,  it  is  said,  as  881b.  ]>er  tree.  The  sugar 
maple  does  not  generally  succeed  yery  well  in 
England,  where  it  is  rarely  seen,  and  where, 
even  when  in  health,  it  is  not  more  than  16 
or  16  feet  high. 

ACETATE,  a  salt  resultmg  from  a  combi- 
nation of  acetic  acid  with  an  alkaline,  earthy, 
metallic,  or  vegeto-alkaline  base—four  varieties 
which  may  be  exemplified  by  the  acetates  of 
Roda,  lime,  lead,  and  morphia.  Although  the 
acetates  possess  some  properties  in  common, 
yet,  from  the  very  different  nature  of  their 
bases,  they  are  variously  affected  by  heat; 
some  being  merely  evaporated,  and  others 
wholly  deoomposedj  at  high  temperatures* 

The  acetates  are  a  very  important  class  of 
compounds.  Some  of  them  are  used  in  tlie 
preparation  of  aoetio  acid.  The  acetate  of 
alumina  and  the  acetate  of  iron  are  largely 
employed  by  calico-printers ;  and  many  of  the 
metallic  acetates  are  used  also  by  them,  and 
by  dyers  and  colour-makers. 

ACETIC  ACID,  or  AceUma  Acid^  is  tlie  sour 
part  of  vinegar,  and  that  to  which  its  peculiar 
and  yaluablo  properties  are  owing.  It  is  pro- 
cured, first,  by  the  fermentation  of  saccharine 
or  sugary  matterr-seeondly,  by  the  action  of 
heat  upon  wood;  the  product  of  the  former 
constituting  vinegar^  and  of  the  latter  pyro- 
hgneouB  acid, 

1.  Vinegar,  When  certain  vegetable  juices 
which  contain  much  sugar,  such  as  that  of  the 
grape,  are  fermented,  the  sugar  undergoes  the 
vinous  fermentation  [FeIUIBntation],  by 
which  alcohol  is  produced;  and  if  this  process 
be  carried  beyond  a  certain  stagei  a  further 
fermentation  ealled  the  acetous  fermentation 
ensues,  by  which  vinegar  is  produced :  so  that, 
in  effect,  sugar  becomes  alcohol,  and  then  al- 
cohol becomes  vinegar.  How  this  is  managed 
in  practice  is  explained  under  YtKEOAR,  where 
also  the  peculiar  arrangements  of  tlie  great 
vinegar-factories  are  described.  Vinegar  is, 
in  practice,  made  from  four  sources, — ^wine, 
malt,  sugar,  and  wood. 
Vinegar  (or  rather  Acetic  Acid)  possesses 


the  usual  property  of  adds  to  redden  vegeta- 
ble blue  colours ;  it  combines  with  the  alkalis^ 
earths,  and  metallio  oxides  to  form  the  salts 
which  are  termed  aceiaiei.  Vinegar  is  purified 
tnm  the  sulphurio  acid  and  colouring  matter 
which  it  contains  by  distillation ;  but  its  smeU 
and  taste  are  then  less  agreeable,  and  it  is 
w  Baker  than  acetic  acid  otherwise  procured. 
When  vinegar  is  exposed  to  a  low  tempera- 
ture, it  is  principally  the  watery  part  which 
freeses. 

2.  PyroUgneoui  Acid,  The  second  method 
of  obtaining  acetic  acid  is  by  heating  wood,  as 
the  dried  branches  of  trees,  in  hollow  iron 
cylinders,  with  «  prop^  arrangement  of  fool- 
ers, or  condensers,  and  receivers.  Birch  and 
beech  are  the  best  woods  for  yielding  it.  The 
pyroligneous  acid  thus  procured  is  of  a  dark 
brown  colour,  has  a  strong  burnt  acid  smell, 
is  veiy  sour  to  the  taste^  and  acts  strongly  on 
vegetable  blue  colours.  It  contains  a  quantity 
of  tar  and  oily  matter ;  from  these  it  is  puri- 
fied, in  a  considerable  degree,  by  redistilla* 
tion ;  and  a  further  purification  with  lime  con- 
verts It  into  a  pyrolignite  of  lime.  This  pyro  - 
lignite,  by  the  chemical  action  of  dilute 
sulphate  of  soda,  produces  acetate  of  soda, 
which  is  a  ciystalline  salt  From  these  crys- 
tals pure  acetic  acid  is  produced,  by  exposing 
them  to  the  action  of  sulphuric  acid,  which 
combines  with  the  soda  of  the  acetate,  and 
leaves  the  acetic  acid  free. 

Pyroligneous  acid  is  employed  to  preserve 
mea^  and  to  impart  to  it  the  smoky  flavour 
usually  obtained  by  drying.  Pure  acetic  acid 
is  used  in  chemical  researches,  and  especially 
for  preparing  various  acetates.  In  a  less  pure 
state  it  is  employed  in  the  arts,  for  preparing 
acetate  or  sugar  of  lead,  acetate  of  copper,  or 
verdigris,  and  acetate  of  alumina,  which  is 
largely  used  by  calico-printers  as  a  mordant. 

ACETIMETER  is  the  name  of  a  kind  of 
hydrometer,  used  by  tlie  Excise  authorities  in 
determining  the  strength  of  vinegar. 

ACETONE,  (XtPjfro-aceticSpirU^is  a  colour- 
less limpid  Uquid;  its  odour  is  peculiar,  pene- 
trating, and  somewhat  aromatic ;  it  mixes  in 
all  proportions  with  alcohol,  ether,  and  oil  of 
turpentine.  It  is  veiy  inflammable,  and  is 
not  afiected  by  exposure  to  the  air. 

ACHAKD,  FRANZ  KARL,  bom  at  Berlin, 
in  1754,  died  in  1821,  was  the  author  of  vari- 
ous works,  written  in  German,  on  experimen- 
tal physics,  chemisti7,  and  agriculture.  Achard 
is  however  chiefly  known  for  his  proposal  to 
extract  sugar  from  beet-root.  Another  Pnm- 
sian  chemist,  Margraff,  had  discovered  tho 
existence  of  a  certain  portion  of  sugar  in  this 
root  as  early  as  1747,  but  deemed  his  discovery 
of  Uttle  practical  importance.    Aohard,  on  t\w 
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cuuUii<y»  desoibed  b^t-root  As  'one  of  the 
mo8t  bomitifiiil  gifts  which  the  divine  mtinift- 
eenoe  had  awarded  to  man  upon  the  earth/ 
The  imtitnto  of  Paris,  in  1600,  honoured  him 
with  a  vote  of  thanks,  but  reported  nnfaTonr- 
■U|j'  ti  the  praotioabilitj  of  his  pkua.  Napo- 
leoa  howerer,  in  1618,  formed  an  imperial 
iBMrafoetory  a4  Bambonillet,  when  the  plan  of 
Aebard  was  put  in  praetaoo,  and  partly  sno- 
eecded.  Since  then  the  mannfiMtnre  of  sagar 
from  beet-root  has  been  carried  on  Terj  exten- 
fM/  in  Fhuice«  The  maaaAictore  however 
ii  a  fbned  one,  Snd  therefore  of  very  queetion- 
•Utpcdiej.     [BsETt  Buoab.] 

ACHBOMATIG.     [Idiiifl.] 

A€IDI1CET£B«  By  reversing  the  mode 
of  osng  the  AllraKnleter,  an  Addimeter  may 
be  pradueed,  wfai^  will  determine  the  strength 
of  the  aoda  employed  in  commerce  or  mantF- 
dctmes.    [AululdoitebO 

ACIDS.  The  adds  are  a  munerons  and 
ifliportant  elsaa  of  ehendcal  bodies.  They  are 
generally  sour;  Q9QBlly«  bat  not  nniversfllly, 
they  have  great  afflnitf  for  water^  and  are 
mdily  soluble  in  it|  they  change  most  vege- 
table blue  ooloors  to  red;  and  they  unite 
readily  with  most  alkalis,  and  with  earthy  and 
metaOie  ozidse.  Some  are  natural,  some  ar- 
tiSoal,  and  some  both ;  some  are  gaseous, 
and  some  solid,  at  common  tern- 
;  some  are  transparent,  and  others 
fohrand ;  some  inodortnts,  and  others  pun- 
gent ;  some  volatile,  and  othets  fixed ;  sb  that 
th^y  vary  greatly,  except  in  the  qualities  flnt 


No  simple  or  elementary  substance  has  the 
prepeftiee  of  an  add,  and  consequently  all 
adds  are  compounds  of  two  or  more  of  them. 
la  ahnost  every  ease  one  of  these  elemenis  is 
other  oxygen  or  hydrogen,  producing  the 
9i^Hdt  and  the  hfdneidi,  the  former  of  which 
•R  by  Car  the  most  numerous.  In  some  in- 
■tanees  oxygen  gives  rise  to  different  adds  by 
fombhiing  with  the  same  eleihent  in  various 
propettions. 

Adds  oeco^  in  all  the  kingdoms  of  nature ; 
ihe  phoephorie  adds  which  exist  in  bone  are  of 
■ttimal  origin ;  the  dtrie  and  the  oxalic  adds 
are  prodnets  of  vegetation  i  the  diromio  and 
U»e  flreenie  add  enter  into  the  composition  of 
<main  minerals ;  and  many  of  the  acids  are 
derivable  fiom  two  or  more  of  these  sources, 
md  ire  made  by  ehemical  agency. 

AU  the  adds  v^ich  are  of  any  importance 
m  the  maDnfiaetaring  arts,  will  be  found  de- 
ftoibtd  wader  their  proper  titles. 

ACOXm'NA«  a  regetable  alkali  which  ex- 
vbi  m  meomite^  in  combination  with  actmUic 
vid.  J%  eryslailijics  in  white  grains,  and  is 
tBudnroney  but  intensely  hitler  and  acrid*    It 


is  obtained  and  derives  its  name  from  the 
Acoinkm,  or  Wolft  Bom^  the  poisonous 
properties  of  which  are  due  to  the  Aoonitina. 
All  the  ports  of  this  plant  are  eitremely  acrid, 
espedally  the  roots,  which  are  scraped  and 
mixed  with  food  to  form  a  bait  for  wolves  and 
other  savage  animals*  According  to  the  ob- 
servations of  Orfila,  the  Juice  of  the  leaves  in- 
troduced into  the  stomach  ocoadons  death  in 
a  short  time ;  the  root  is  far  more  energetic. 
The  poison  acts  upon  the  nervous  system,  es- 
pedally the  brain,  ptodueing  a  sort  of  frenxy. 
The  ase  of  this  dangerous  plant  is  now  almost 
entirely  restricted  to  painftd  ofibctions  of  the 
nerves,  and  to  rheumatio  complaints.  We  are 
not  aware  that  it  is  employed  in  manufac- 
tures. 

ACORNS  were  in  andent  days  more  exten- 
dvely  used  for  food  than  they  are  at  present. 
Acom  bread  was  much  eaten  both  by  the 
Greeks  and  Bomons  |  and  our  Saxon  ancestors 
reckoned  miul  or  oooms  as  on  important  port 
of  their  food,  espedally  in  years  of  defldent 
harvest.  When  we  find,  in  *Don  Qttixote«' 
that  adorns  are  described  as  being  served  after 
the  repast  of  the  goatherd;  and  that  Teresa 
sends  a  present  of  the  choicest  acorns  she 
could  collect  to  the  duchess,  we  may  reason- 
ably conclude  that  Cervantes  hod  in  his 
thoughts  a  custom  well  known  among  his 
countrymen,  tn  Greecci  Asia  Minor,  and 
Barbory,  acorns  ore  sold  in  the  streets  as  food, 
and  are  eaten  both  raw  and  roasted.  The  late 
Oeneral  Jsckson,  of  thte  United  States,  once 
sent  his  officers  an  invitation  to  a  breakfast  of 
acorns,  at  a  time  when  protlsions  were  scanty* 
Tolerably  good  bread  may  be  made  from 
oeoms,  when  shelled,  and  espedally  if  allowed 
to  germinate  before  being  used,  so  that  port 
of  the  fkrina  may  become  converted  into 
sugar;  some  persons  who  have  tasted  such 
bread  are  of  opinion  that  It  is  very  little  infe- 
rior to  oat  bread.  Acorns,  however,  are  chiefly 
serviceable  in  this  eountrf  as  food  for  swine. 

ACOUSTICS,  a  word  derived  from  the 
Greek,  and  signifying  the  science  of  sound* 
The  only  part  of  this  interesting  sdenoe  which 
will  come  within  the  range  of  our  present 
volume,  is  that  which  determines  the  particu- 
lar mode  of  eliciting  sound  from  the  principal 
musical  instruments ;  for  these  details  we  re- 
fbr  to  the  names  of  the  instruments  them« 
selves. 

Acoustic  instruments  for  the  relief  of  par- 
tially deaf  persons,  have  been  invented  in  con- 
siderable number.  Dr.  Scott's  Sonifanm  is  a 
sort  of  bell-shaped  instmment  attached  to  a 
tube.  The  bell,  instead  of  resting  on  its  large 
or  open  end,  is  placed  horixontally  on  an 
upright  leg,  on  which  It  revolves.    The  month 
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of  the  bell  is  covered  mth.  a  perforated  metal- 
lic plate ;  and  the  interior  of  the  bell  is 
grooved  ¥rith  spiral  channels.  A  pipe  of 
caontchouc  or  gutta  percha  is  attached  to  the 
bell,  and  is  connected  at  the  other  end  with  a 
smakll  ivory  ear-piece.  When  a  person  who  is 
hard  of  hearing  wishes  to  take  part  in  conver- 
sation around  a  table,  the  bell  is  brought  op- 
posite the  mouth  of  the  speaker,  and  the 
hearer  places  the  ivory  piece  to  his  ear.  It 
does  not  differ  from  other  acoustic  tubes  in  its 
principle,  but  in  its  applicability  to  many  i>er- 
Bons  seated  at  the  same  table,  and  at  any 
distance  from  the  one  who  is  to  be  primarily 
benefitted  by  the  invention.  [Eau  Tbumpet] . 
ACRE,  a  measure  of  land,  of  different  value 
in  the  different  parts  of  the  United  Kingdom. 
When  mentioned  generally,  the  statute  or 
English  acre  is  to  be  understood.  A  square 
whose  side  is  22  yards  long  is  the  tenth  part 
of  an  acre,  which  therefore  contains  22  X  22  X 
10,  or  4840  square  yards.  The  chain  with 
which  land  is  measared  is  22  yards  long  ;  so 
that  ten  square  chains  are  one  acre.  This 
measure  is  divided  into  4  roods,  each  rood 
into  40  perches,  so  that  each  perch  contains 
90\  sqtiare  jai-da.    Thus  : — 

Square     Sidcofequi- 
Acra       Rood.       Perch.  yardi.     ^^J^J^Si'^" 

1     ««    4     ==     160    =    4840        69.6701 
1     =      40    =    1210        34.7851 
1    =         80J         5.6 

The  Irish  acre  is  larger  than  the  English, 
121  Irish  acres  being  very  nearly  equivalent 
to  190  English  acres.  The  Scottish  acre  is 
also  larger  than  the  English,  48  Scottish  acres 
being  equal  to  6 1  English  acres.  The  English 
statute  acre  is  used  in  the  United  States  of 
North  America. 

The  Arpent  is  the  French  square  measure 
which  most  nearly  coiresponds  with  the  En- 
glish acre,  an  arpent  containing  4028.9  square 
yards. 

ACTINO'METER  is  an  instrument  em 
ployed  for  the  purpose  of  ascertaining  the  in- 
tensity of  heat  in  the  direct  rays  of  the  sun. 
It  consists  of  a  hollow  cylinder  of  glass,  con- 
taining a  blue  solution  of  sulphate  of  copper, 
with  apparatus  for  measuring  the  expansion 
of  the  liquid  under  the  influence  of  the  sun's 
heat.  In  the  hands  of  its  inventor.  Sir  J. 
Kenchel,  this  instrument  has  proved  highly 
useful  in  determining  the  quantity  of  solar 
heat  which  is  absorbed  in  passing  through 
different  strata  of  the  atmosphere.  It  may 
also  be  employed  to  determine  the  diminution 
of  heat  which  takes  place  during  echpses  of 
the  sun.  It  has  not  yet  been  employed  in  the 
arts ;  but  when  we  consider  the  remarkable 
phenomena  of  Photograpli^v,  it  ^vill  appear 


very  probable  that  the  Actinometer  is  destined 
to  take  part  in  many  delicate  chemical  opera- 
tions. 

A'DAMANT,  a  word  now  seldom  employed 
as  a  scientiffo  term,  but  tised  chiefly  as  a 
poetical  expression  synonymous  with  diamond, 
or  as  descriptive  of  some  other  extremely  hard 
substance.  In  1849  M.  Dufresnoy  exhibited 
before  the  Paris  Academy  of  Sciences,  a  few 
pieces  of  adamant  so  extremely  hard,  as  to  be 
able  to  polish  the  diamond.  They  were  con- 
sidered to  bear  the  same  relation  to  diamond, 
which  emery  does  to  corundum.  They  were 
met  with  in  the  same  alluvial  formation 
whence  Brazilian  diamonds  are  usually  pro- 
cured. The  largest  piece  obtained  weighed 
about  66  grains.  Its  edges  were  rounded  by 
long-continued  friction  ;  and  it  presented  a 
slightly  brownish  dull  black  colour.  When 
viewed  with  a  microscope,  it  appeared  riddled 
with  small  cavities,  which  separated  very  small 
irregular  laminffi,  slightly  translucent  and 
iridescent  It  cut  glass  readily,  and  scratched 
quartz  and  topaz.  Its  density  was  rather  more 
than  three  times  that  of  water,  about  the  same 
as  that  of  the  diamond.  The  smaller  speci- 
mens retained  their  aspect,  hardness,  and 
weight,  after  long  calcination  at  a  bright  red 
heat  in  a  covered  crucible.  On  analysis,  it 
was  found  that  this  adamant  oontain»  from 
96.8  to  90.8  per  cent  of  pure  carbon :  the 
small  remainder  consisting  of  vegetable  ash. 

ADAMANTINE  SPAR  is  one  of  the  many 
varieties  of  Corundum  or  Emory,  frt>m  which 
it  differs  much  in  quality,  but  httle  in  compo- 
sition.  [CORimDUM.] 

ADELAIDE,  is  becoming  a  commercial  city 
of  much  importance.  It  is  the  capital  of  the 
Colony  of  South  Australia,  and  is  built  on  the 
river  Torrens.  Port  Adelaide,  at  the  mouth 
of  the  river,  seven  miles  distant  from  the  town, 
is  a  fine  and  capacious  harbour,  well  situated 
in  respect  to  the  prevailing  winds.  At  the 
present  time  (1860)  a  railway  is  being  formed 
from  Adelaide  to  Port  Adelaide.  Nearly 
14,000  emigrants  landed  at  Adelaide. in  the 
four  years  1844>7,  and  the  number  has  sinco 
still  more  largely  increased. 

The  discovery  of  no  fewer  than  seventy  ricli 
copper  mines  in  South  Australia  is  tending  to 
make  Adelaide  an  important  place  of  ahip. 
ment ;  while  the  wool-trade  is  also  advancing 
with  great  rapidity.  Adelaide  was,  in  1845, 
made  a  free  port  to  the  ships  of  all  nations. 
The  imports  in  the  year  ending  April  1840, 
were  valued  at  471,566/.,  and  the  exports  at 
486,051/. ;  112,339  tons  of  shipping  entered 
inward  and  outward ;  16,000  tons  of  copper 
ore,  and  10,000  cwL  of  wool,  were  exported. 

AI>£N,  a  town  and  harbour  on  the  southern 
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shores  of  Arabia,  in  the  pro^oe  of  Yemen. 
Before  the  Britiah  took  posaessioii  of  it,  Aden 
was  an  fU-snpplied  miserable  place,  consisting 
of  a  small  nnmber  of  mnd  huts  oorered  with 
mats,  snd  containing  abont  600  inhabitants. 
At  present  it  is  a  flonrishing  place  of  trade, 
ooDtaining  from  20,000  to  25,000  inhabitants, 
sarronnded  with  gardens  and  orchards,  in 
which  an  the  necessaries  of  life  may  be  had  at 
a  moderate  price.  The  British  took  possession 
of  Aden  in  1840,  when  a  steam-boat  navigation 
was  established  between  Bombay  and  Suez, 
for  which  Aden  serres  as  a  central  depdt. 
There  are  about  a  dozen  steam-vessels  engaged 
on  this  mail  rente ;  and  if  the  present  discus- 
sions (1850)  concerning  the  Australian  mail 
should  result  in  the  Singapore  route  being 
chosen,  Aden  wiU  become  a  still  more  impor- 
tant place.  Since  the  occupation  of  Aden  by 
the  British,  its  trade  with  the  surrounding 
countries  has  increased,  and  a  number  of 
Banians,  Paisees,  and  other  merchants  have 
settled  there.  It  is  expected  that  the  whole 
commerce  of  the  Red  Sea,  and  especially  that 
of  Yemen  and  Hadramaut  will  soon  be  trans- 
ferred to  Aden.  The  exports  of  British  manu- 
factures thither  in  1849  amotmted  to  14,fi04J!. 
ADHESION,  is  the  property  by  which  two 
solids,  a  solid  and  a  fluid,  two  solids  and  an 
interposed  fluid,  or  two  fluids,  remain  attached 
to  each  other  when  their  surfaces  are  brought 
into  contact  It  is  a  property  of  much  im- 
portance in  machineiy,  since  >Wdto«i  depends 
upon  it  to  a  considerable  extent.  M.  Guyton 
de  Morveau  found  by  direct  experiments,  that 
when  the  surfaces  of  plates  of  different 
metals  were  placed  in  contact  with  the  surface 
of  mercury,  the  weights  required  to  separate 
them  from  the  fluid  were  as  stated  in  the  fol- 
lowing table  (the  metals  weie  pure,  the  plates 
drcnlar,  one  inch  diameter,  and  of  equal 
thicknesses) : — 

Oraitti.  Oraias. 

Gold  ...  446  Zmc  ...  204 
SUver  ...  420  Copper  .  .  142 
Tin  ...  418  Antimony  .  120 
Lead  ...  397  Iron  .  .  .  X15 
Bismuth  .  .  372  Cobalt  .  .  8 
Platina    .     .    282 

Mr.  Bevan  has  given  a  table  of  the  adhesion, 
ise.  of  different  kinds  of  nails  when  driven  into 
dry  Christiana  deal ;  in  this  table  it  appears 
that  a  sixpenny  nail,  73  to  the  lb.,  2^  inches 
long,  forced  H  inches  into  the  wood,  required 
3*27  lbs.  weight  to  extract  it ;  the  percussive 
force  required  to  drive  the  sixpenny  nail  to 
the  depth  of  one  inch  and  a-half  into  the  dry 
deal,  with  a  cast-iron  weight  of  6*275  lbs.,  was 
four  blows  or  strokes  falling  freely,  the  space 
of  12  inches,  and  the  steady  pressure  to  pro< 


duee  the  same  effect  was  400  lbs.  ^th 
different  kinds  of  timber  the  results  yaried 
greatly,  and  Mr.  Bevan  concludes  that  a  six- 
penny nail  driven  two  inches  into  diy  oak, 
would  require  a  force  of  more  than  half  a  ton 
to  extract  it  by  steady  pressure.  Mr.  Bevan 
has  also  determined  the  force  required  to 
draw  screws  out  of  different  kinds  of  wood ; 
the  screws  used  were  about  two  inches  in 
length,  J22  diameter  at  the  exterior  of  the 
threads,  .15  diameter  at  the  bottom,  the  depth 
of  the  worm  or  thread  being  .035,  and  the 
number  of  threads  in  one  inch  12.  These 
screws  were  passed  through  pieces  of  wood, 
exactly  half  an  inch  in  thickness,  and  drawn 
out  from  the  following  dry  woods  by  the  an- 
nexed weights :  beech  460  lbs.,  another  spe- 
cimen 790  lbs.,  ash  790  lbs.,  oak  760  lbs.,  ma- 
hogany 770  lbs.,  elm  C55  lbs.,  sycamore  830 
lbs.  The  force  required  to  draw  similar 
screws  out  of  deal  and  the  softer  woods,  was 
about  half  the  above. 

ADIPOCIBE,  a  substance  of  a  peculiar 
nature,  being  intermediate  between  fat  and 
wax,  and  bearing  a  close  resemblance  to 
spermaceti.  In  1786,  Fourcroy  had  the  op- 
portunity of  observing  an  accumulation  of 
adipocire  on  a  scale  of  prodigious  extent,  under 
circumstances  of  a  peculiar  nature,  which  are 
highly  curious.  There  was  in  Paris  an  im- 
mense burial-ground,  called  La  Cimetiire  des 
Innocens.  This  place  had  been  the  receptacle 
of  the  dead  for  a  considerable  part  of  the 
population  of  Paris  for  several  centuries.  On 
account  of  some  improvements  in  the  neigh- 
bourhood it  was  determined  to  remove  this 
cemetery.  The  number  of  burials  in  this 
place  had  amounted  to  some  thousands  an- 
nually. The  bodies  were  deposited  in  pits  or 
trenches  about  thirty  feet  deep ;  each  pit  was 
capable  of  holding  from  twelve  to  fifteen 
thousand  bodies  ;  and  as  the  pits  became  full 
they  were  covered  with  a  few  feet  of  earth. 
The  extent  of  the  whole  area  was  about  seven 
thousand  square  yards,  and  this  space  became 
at  last  occupied  by  a  mass  which  consisted  al- 
most entirely  of  animal  matter,  rising  several 
feet  above  the  general  level  of  the  soil.  Sci- 
entific men  were  especially  charged  by  the 
government  to  direct  the  precautious  requisite 
for  securing  the  health  of  the  workmen  in  re- 
moving this  immense  mass  of  putrefying 
animal  matter.  When  the  bodies  were  ex- 
posed to  the  light  of  day,  the  linen  which  had 
covered  them  was  slightly  adherent  to  the 
bodies  ;  beneath  the  linen  was  found  nothing 
but  irregular  masses  of  a  soft  ductile  matter 
of  a  gray-white  colour,  resembling  common 
white  cheese,  the  resemblance  being  more 
BtrHdng  from  the  prints  which  th*  ♦^«»«''» 
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of  ilie  linen  had  made  upon  its  surface.  The 
bones,  which  were  snrroilnded  by  this  matter, 
had  no  solidity,  hut  were  readily  broken  by 
sudden  pressure.  The  head  was  environed 
with  this  peculiar  flatter;  the  face  was  no 
longer  distinguishable;  the  mouth  was  dis- 
organized; no  trace  remained  of  the  vis- 
cera of  the  thoras  and  abdomen,  which 
were  all  confused  together,  and  converted  into 
this  fatty  matter ;  and  this  was  also  invariably 
the  case  with  the  brain.  None  of  this  matter 
was  found  in  bodies  isolated  firom  each  other, 
but  only  in  those  accumulated  in  the  common 
graves.  From  various  observations  it  was 
found  that  this  fatty  matter  was  capable  of 
enduring  in  these  burying-places  for  thirty  or 
forty  years,  but  tliat  ultimately  it  became  cor- 
rupted and  was  dissipated. 

The  substance  thus  presented  for  examina- 
tion under  such  remarkable  circtmistances,  is 
considered  by  M.  Fourcroy  as  an  ammoniacal 
soap,  formed  of  a  peculiar  oil  combined  with 
ammonia.  It  melts  at  about  180°  Fahr. ;  by 
a  strong  heat  it  is  decomposed  with  the  solu- 
tion of  ammonia.  There  would  of  course  be 
something  repugnant  in  using  such  materials 
in  manufactures  ;  but  French  and  German 
chemists  have  made  attempts  to  convert  the 
dead  bodies  of  cattle  into  adipocire,  for  candle 
and  soap-making.  It  is,  however,  found  that 
adipocire  proceeds  solely  from  the  pre-existing 
fnt  of  the  dead  body,  and  not  from  the  flesh 
and  cartileges  ;  and  the  attempts  to  produce 
adipocire  artificially  have  not  been  commer- 
cially successful. 

ADIPOSE   SUBSTANCE,   or  fat,  is  an 
animal  oil,  which  resembles,  in  its  essential 


colour,  without  odour,  lighter  thtn  water,  its 
specific  gravity  betng  0.918,  end  easily  eolubto 
in  eleohol.  Fat  is  tbe  chief  ingredient  in  ee- 
veral  important  manufaotiireBi  espedaUy  Oax- 
Dies  and  SoaP}  to  which  artadei)  and  to 
Tiiix)W4  it  may  sofflee  here  to  refer. 

ADIT,  or  DRtFT,  is  the  horizontal  passage 
which  gives  entrance  to  some  mines.  [  llnmio.  ] 
ADJUTAGE,  or  AJUTAGE,  is  a  name 
given  to  a  tube,  generally  not  exceeding  a  few 
inches  in  length,  which  may  be  applied  to  a 
vessel  or  reservoit,  in  order  to  facilitate  the 
discharge  of  a  fluid  from  such  vessel. 

ADRIANO'PLE,  the  second  dty  in  Euro- 
pean Turkey,  is  in  the  province  of  Romania 
or  Rumelia,  135  miles  N.  W.  of  Constantino- 
pie.  An  aqueduct  supplies  the  baths,  mosques, 
and  fountains  with  water.  The  manufaotures 
of  Adrianople  are  silk,  woollen,  and  ootton 
stuflk  ;  it  has  also  establishments  for  dyeing, 
and  distilling  rose-water  and  other  perfumes. 
ADRIATIC  SBA,  sometimes  called  the 
QtUfof  Venicti  is  a  large  bay  of  the  Mediter- 
ranean, between  Italy  and  Turkey.  The  na- 
vigation is  easy  and  safe^  the  nuiAeroua  islands 
on  the  Dalmatian  coast  affording  excellent 
sheltef  in  the  most  violent  gales.  It  has  re- 
cently become  one  of  the  great  lines  of  com- 
fflunioation  between  India  and  Western  Eu- 
tt)pe,  by  the  route  through  Egypt,  steam-ves- 
sels passing  fhnn  Alexandria  to  Trieste.  It 
is  near  the  month  of  the  Adriatic,  that  the 
two  small  Greek  islands  are  situated,  which 
foilned  a  disputed  point  in  the  momentous 
Greek  question  of  1850. 

ADULTERATION,  is  the  use  of  ingre- 
dients in  the  production  of  any  article  which 


properties,  the  vegetable  oils.  It  is  wholly 
inorganic,  though  contained  in  an  organised 
tissuo.  It  varies  in  its  consistence,  or  rather 
in  the  temperature  at  which  it  becomes  solid. 
In  general,  it  forms  a  pretty  firm  Solid,  con- 
stituting suet,  which,  when  divested  of  the 
membrane  in  which  it  is  contained,  is  called 
tallow ;  but  there  are  animals  in  which,  at  the 
ordinary  temperature  of  the  atmosphere,  it  al- 
ways remains  fluid,  as  in  the  cetacea.  At  the 
temperature  of  the  human  body,  it  is  fluid.  It 
consists  of  two  substances  which  are  capable 
of  being  separated  from  each  other,  and  ob- 
tained in  a  distinct  form.  Of  these  substances, 
one,  at  the  ordinary  temperature  of  the  atmos- 
phere, is  solid ;  the  other  fluid.  Btearine,  the 
solid  portion  of  fat,  is  a  substance  colourless, 
tasteless,  nearly  inodorous,  soluble  in  alcohol, 
separable  from  this  solution  in  the  form  of 
small  silky  needles,  and  presening  its  solidity 
at  a  temperature  of  00  **  Fahrenheit  EUHne^ 
the  oily  principle  of  fat,  is  fluid  at  the  tempe- 
rature of  80^  Fahrenheit ;  it  is  of  A  ^fXkm 


are  cheaper  and  not  so  good,  or  which  are  not 
considered  so  desirable  by  the  consumer,  as 
other  or  genuine  ingredients  for  which  they 
sM  substituted.  The  law  does  not  generally 
consider  adulteration  as  an  ofibnce,  but  relies 
apparently  on  an  evil  of  this  nature  being 
corrected  by  the  discrimination  and  good 
sense  of  the  public.  Any  one  acquainted  with 
modem  shop -keeping,  however,  especially  on 
the  *  cheap '  system,  has  good  cause  to  know 
and  to  lament  the  difficulty  of  detecting  such 
nefarious  practices.  The  morals  of  trade  are 
sadly  neglected  by  many  who  would  spurn  a 
charge  of  direct  dishonesty.  In  Paris,  mal- 
practices connected  with  the  adulteration  of 
food  are  investigated  by  the  Conseil  de  Salu- 
brity, acting  under  the  authority  of  the  prefect 
of  police.  In  this  country,  also,  whenever  the 
interests  of  the  revenue  are  concerned,  strict 
regulations  have  been  resorted  to  in  order  to 
prevent  adulteration.  Tobacco,  beer,  drags, 
tea,  coffee,  cocoa,  pepper,  and  bread,  are  all 
mors  or  less  protected  against  adulteration,  so 
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fir  is  fegliltttioB  can  dib  H;  but  irith  tery 
Ettie  real  eflteitt. 

ADVEBTISEHENT.      In   the   English, 
SeokA,  and   Irish    newspapets,  and    other 
peficM&al  works,  there  are  annnilUy  published 
•bore  Uf%)  millions  of  announcements  known 
bj  fbe  Asme  Advertisement.    The  duty  on  a 
•bgle  idvertisement  was  fbrmerly  85  Gd.  in 
Qntk  Britaon,  and  2s.  6(2.  in  Ireland ;  but  by 
3  A  4  Wm.  rv%  c.  28,  It  was  reduced  to  Is.  6d. 
in  QtMt  Britain,  and  Is.  in  Ireland.    In  the 
j^ar  previaas  to  this  reduction  the  total  num- 
ber of  newspaper  adyertisements  published  in 
the  United  Kingdom  was  1021,943  ;  nftmely, 
TB7349  in  England,  108,014  in  Scotland,  and 
125,980  in  Iceland.    The  duty  amounted  to 
IT^TOf^  and  had  been  stationary  for  several 
Tears.    In  1&4I  the  number  of  adrertisements 
had  increased  to  1,778,957 ;  namely  1,386,025 
for  England  and  Wales,  188,189  in  Scotland, 
sod  2i&4,lia  in  Ireland.    The  total  amoutit  of 
duty    was    128,8  I8i.  ;    and  it  has   progres- 
nrdy  increased  fi*om  the    time  when    the 
nduction  took  place.      In   1849,  the  total 
Bmnher  of  adrcrtisemenis  was  2,109,179,  of 
which  1,668,1.56  were  for  England  and  Wales ; 
^^$4466  for  Scotland ;  and  206,857  for  Ireland. 
In  the  last  session  of  parliament,  a  considera- 
ble effort  was  made  to  induce  the  government 
Vi  smrender  this  tax  upon  the  publicity  of  all 
those  announcements  which  arise  out  of  a 
highly  complicated  state  of  society.  The  conti- 
xraal  increase  of  adrertisements,  even  under  the 
XxsL,  is  a  proof  of  the  absolute  necessity  which 
exists,  of  supplying  the  public  with  informa- 
tion throngh  this  medium.    No  other  mode 
of  pnblishing  is  so  effectual  as  the  Newspaper 
Advertisements ;  and  thus  the  size  of  news- 
pipers  has  been  doubled  in  many  instances, 
to  allow  of  the  insertion  of  a  greater  number. 
Advertisements  generally  supply  the  i\md  out 
cf  which  newspapers  are  supported,  as  the 
price  at  which  the  newspaper  is  sold  is  insuf- 
ficiant  to  pay  the  cost  of  the  stamp,  the  paper, 
the  printing,  and  the  editorial  management 
The  lowest  ptice  of  an  advertisement  in  a 
London  daily  newspaper  is  now  9s.  (except 
ippfieations  for  places  by  servants,  whidh,  in 
the  last  page  of  the  '  Times,'  are  ds.  (Sd.)y 
vbieh  includes  the  duty :  such  advertisement 
must  not  exceed  five  lines.    The  usual  prac- 
tife  is  to  charge  6<i.  per  line  for  each  line 
above  foor ;  but  when  the  number  of  lines  ex- 
eeeik  about  tarenty,  the   rate  of   charge  is 
inefMsed,  the  longest  advertisements  being 
chtfged  at  the   highest  rate.    The  duty  on 
ittjit  adverUsements  constitutes  a  tax  of  60 
ptf  cent    If  the  duty  were  abolished,  the 
miosinim  price  of  adveHiseraents  would  pro- 
hMj  be  Is.  in  all  but  a  few  napers.    The 


yearly  ntmiber  of  advertisements  in  the  Unitad 
States,  where  no  duty  on  them  exists,  is  said 
to  exceed  10}000,000. 

iEGI'NA,  a  small  island  in  the  Gulf  of 
^gina,  forming  a  part  of  the  modem  kingdom 
of  Greece.  It  is  fhitied  for  the  temple  of 
Jupiter  PaUhellenius,  or  the  PanhelUnium, 
one  of  the  most  celebrated  among  specimens 
of  classical  architectmre.  This  temple  was  of 
the  Greek  Doric  style.  It  had  a  portico  of 
six  columns  at  each  end,  And  ranges  of  twelve 
columns  along  each  side.  Internally  it  was 
divided  into  what  may  be  termed  nare  and 
aisles,  by  two  tanges  of  columns,  the  space 
between  which  was  uncovered.  The  cell  or 
body  of  the  temple  was  a  regular  parallelogram 
inclosed  by  four  walls :  access  was  given  to 
the  interior  by  doors  in  the  cross-walls,  from 
inner  porticoes  formed  by  the  longitudinal 
extension  of  the  flank  walls.  Th^  columns  of 
the  peristyle  on  the  sides  stand  nearly  as  far 
from  the  walls  as  they  do  from  each  other ; 
and  a  kind  of  gallery  was  fbrmed  on  the  floor 
of  the  peristyle  around  the  body  of  the  tem- 
ple, raised  by  three  deep  steps  from  a  neatly 
level  platform  called  a  perlbolus,  in  the  midst 
of  which  the  temple  stood.  The  eitrcme 
length  of  the  temple  in  front,  measured  ori 
the  face  of  the  lowest  step  of  the  regular  sty- 
lobate,  is  49  feet  10.2  inches,  and  ih  flank 
100  feet  7'7  inches ;  and  on  the  floor  of  the 
peristyle,  that  is,  at  the  edge  of  the  uppef  step 
on  which  the  columns  rest,  the  corresponding 
dimensions  are,  45  feet  2*2  inches,  and  96  feet. 
Both  the  tympana  were  highly  enriched  With 
sculptures. 

The  architecture  of  tlie  Panhellenium  indi- 
cates an  earlier  date  than  that  of  the  Athenian 
temples  of  the  age  of  Pericles  ;  but  it  would 
hardly  lead  us  so  far  back  as  the  early  part  of 
the  sixth  century  before  Christ ;  though  it  is 
not  at  all  inconsistent  with  that  period.  This 
beautiful  temple  is  now  a  complete  ruin.  All 
the  walls  are  levelled  to  the  ground,  and  only 
some  of  the  columns  and  entablatures  remain. 
Yet  it  is  noble,  even  in  its  ruin. 

The  sculptttfes  which  occupied  the  tympana 
of  the  pediments  of  the  Panhellenium  were 
discovered  in  May,  1811,  by  a  party  of  English 
and  German  travellers,  among  Whom  were 
Messrs.  J.  Foster,  of  Liverpool,  and  C.  R. 
Cockerell,  of  London,  who  were  pursuing  their 
studies  as  al'chitects.  They  were  found 
buried  under  the  ruins  of  the  building  and 
accumulations  of  rubbish,  nearly  as  they  had 
fallen  from  their  places,  especially  those  of 
the  western  front,  the  whole  of  which  were  re- 
covered; but  unfortunately  not  more  than 
half  of  those  of  the  eastern  front  could  be  de  - 
termined.    Thorwaldsen  was  engaged  to  rA- 
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pair  and  restore  all  the  statues  which  were  not 
so  completely  broken  as  to  render  reparation 
impossible.  Bestorations  of  the  two  pediments 
of  the  Panhellenimn,  with  casts  and  imitations 
of  the  figures  on  the  tympana,  have  been  ad- 
ded to  the  Athenian  and  Phigaleian  marbles 
in  the  British  Museum ;  they  occupy  the  upper 
part  of  the  north  and  south  sides  of  the  Phi- 
galeian saloon,  adjoining  the  Elgin  saloon. 

^O'UAN  HABP,   a  musical  instrument, 
the  sounds  of  which  are  drawn  from  it  by  a 
current  of  air  acting  on  the  strings.    One  may 
be  constructed  as  follows : — ^Let  a  box  be 
made  of  thin  deal,  of  a  length  exactly  answer- 
ing to  the  window  in  which  it  is  intended  to 
be  placed,  four  or  five  inches  in  depth,  and 
five  or  six  in  width.    Glue  on  it,  at  the  extre- 
mities of  the  top,  two  pieces  of  oak,  about 
half  an  inch  high  and  a  quarter  of  an  inch 
thick,  to  serve  as  bridges  for  the  strings  ;  and 
withinside,  at  each  end,  glue  two  pieces  of 
beech  about  an  inch  square,  and  of  length 
equal  to  the  width  of  the  box  which  is  to  hold 
the  pegs.  Into  one  of  these  bridges  fix  as  many 
pegs,  such  as  are  used  in  a  pianoforte,  though 
not  so  large,  as  there  are  to  be  strings ;  and 
into  the  other,  fasten  as  many  small  brass 
pins,  to  which  attach  one  end  of  the  strings. 
Then  string  the  instrument  with  small  catgut, 
or  first  fiddle-strings,  fixing  one  end  of  them, 
and  twisting  the  other  round  the  opposite  peg. 
These  strings,  which  should  not  be  drawn 
tight,  must  be  tuned  in  unison.    To  procure 
a  proper  passage  for  the  wind,  a  thin  board, 
supported  by  four  pegs,  is  placed  over  the 
strings,  at  about  three  inches  distance  from 
the  sounding-board.    The  instrument  must 
be  exposed  to  the  wind  at  a  window  partly 
open ;  and  to  increase  the  force  of  the  current 
of  air,  either  the  door  of  the  room,  or  an  op - 
jiosite  window,  should  be  opened.    When  the 
wind  blows,  the  strings  begin  to  sound  in 
unison :  but  as  the  force  of  the  current  in- 
creases, the  sound  changes  into  a  pleasing 
admixture  of  all  the  notes  of  the  diatonic 
scale,  ascending  and  descending,  and  these 
often  unite  in  the  most  delightfiil  harmonic 
combinations. 

iEOLI'NA,  a  very  small  musical  instru- 
ment, consisting  of  a  number  of  short  elastic 
metallic  springs,  fixed  in  a  frame,  and  acted 
on  by  the  breath  of  the  performer.  The  best 
of  the  kind  comprise  three  octaves  of  the 
diatonic  sounds,  and  are  also  capable  of  giving 
the  three  simple  harmonies  of  the  key. 

AEBATED  WATEBS.  Dr.  Venables,  in  a 
recent  work  on  aerated  waters,  describes  the 
operation  of  Bakewell's  patent  apparatus,  and 
the  composition  necessary  for  the  production 
of  difieront  varieties  of  these  liquids.     The 


aeration  is  not  confined  to  mere  cooling  drinks 
such  as  soda  water,  but  is  applicable  to  all 
cases  where  water  is  to  have  an  effervescing 
quality  given  to  it,  whether  for  aperient,  tonic, 
diuretic,  antacid,  lithotriptic,  or  pectio  pur- 
poses. The  principal  feature  of  the  process 
is  the  forced  combination  of  a  gas  with  pure 
water;  and  in  the  case  of  soda-water  this 
gas  is  the  result  of  chemical  action  between 
sulphuric  acid  and  carbonate  of  soda. 

Bakewell's  apparatus  consists  of  an  upright 
vessel  supported  on  a  stand,  and  furnished 
with  pipes  and  valves.  In  the  lower  part  of 
the  apparatus  is  a  vessel  called  the  generator, 
divided  into  two  compartments  by  a  horizontal 
partition.  Sulphuric  acid  is  placed  in  the 
uppermost  of  these  compartments,  and  the 
carbonate  of  soda  in  the  lower;  and  while 
the  vessel  is  at  rest,  the  two  substances  are 
kept  wholly  separate ;  but  when  a  working 
motion  is  given  to  it  by  making  it  oscillate  on 
two  pivots  whereby  it  is  suspended,  the  acid 
drops  at  regular  intervals  through  a  hole  in 
the  side  of  the  upper  compartment,  and  falls 
into  the  lower  one,  where  it  mixes  with  the 
carbonate.  A  chemical  interchange  imme- 
diately takes  place ;  the  soda  leaves  the  car- 
bonic acid  and  combines  with  the  sulphuric  ; 
so  that  instead  of  sulphuric  acid  and  carbonate 
of  soda  we  have  carbonic  acid  and  sulphate 
of  soda.  The  carbonic  acid  assumes  the 
gaseous  form,  and  ascends  to  an  earthen- 
ware vessel  in  the  upper  part  of  the  appa- 
ratus. This  vessel  contains  water;  and  as 
the  apparatus  is  kept  oscillating,  the  water  is 
sufficiently  agitated  to  absorb  the  gas  passed 
up  into  it  With  a  small  apparatus  capable 
of  holding  a  gallon  at  a  time,  a  quarter  of  aa 
hour's  oscillation  will  suffice  to  impregnate 
the  water  with  gas  to  a  pressure  of  five  at- 
mospheres. The  apparatus  must  of  course 
be  strong  to  resist  this  pressure ;  it  is  made  of 
iron,  and  there  is  a  pressure  guage  at  the  top, 
to  measure  the  amount  of  the  pressure.  There 
is  a  tap  for  draining  off  the  aerated  liquids. 
Dr.  Venables  states  that  for  a  gallon  of  water 
to  be  impregnated  to  the  extent  of  five  at- 
mospheres, would  require  about  six  ounces  of 
carbonate  (or  rather  sesqul-carbonate)  of  soda 
and  four  ounces  of  sulphuric  acid.  The  appa> 
ratus  admits  of  being  used  in  many  ways ;  for 
the  aerator  or  upper  vessel  may  be  either  filled 
with  pure  water,  and  modified  only  by  the 
gas  which  ascends  from  the  generator;  or  the 
water  may  previously  be  made  acid  or  alka- 
line, and  receive  a  further  change  by  the  aera- 
tion. The  resulting  beverage  will  thus  depend, 
not  only  on  the  aeration,  but  also  on  the  state 
of  the  water  before  aeration. 
Messrs.  Knight  patented  an  air-tight  stopper. 
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in  1844,  for  flasks  intended  to  contain  the 
aerated  water,  when  required  to  keep  it  some 
time  for  ftarther  operataons ;  or  to  transfer  it 
to  the  common  glass-botUes.  It  is  an  inge- 
nious piece  of  apparatos,  strong  enough  to 
resist  the  expansive  force  of  the  gas,  yet  easily 
■cljiisted  for  the  entrance  or  exit  of  liquids. 

AEBIAIi  BRIDGE.     [Bridge.] 

AEBIAL  WHEELS.  This  name  has  heen 
given  to  a  new  form  of  wheel,  in  which  the 
tire  is  made  hollow  and  veiy  light  [  Wbesl.] 

AEBO- DYNAMICS  signifies  the  science 
which  treats  of  the  motion  of  the  air,  or  of 
the  mechanical  effects  of  air  put  in  motion. 
There  are  not  many  points  in  which  this  sci- 
ence bears  directly  on  manufacturing  opera- 
dons  or  the  arts  generally ;  but  we  may  pre- 
sent a  few  considerations  to  shew  its  influence 
on  moving  machinery. 

As  soon  as  we  begin  to  move  we  feel,  more 
or  less,  the  resistance  of  the  air.  And,  since 
any  body  in  moving  through  a  fluid,  as  air, 
not  only  displaces  a  greater  number  of  parti- 
cles of  the  fluid  in  equal  times,  in  proportion 
as  it  moves  faster,  but  causes  each  particle  to 
react  against  the  body  more  powerfully  in  pro- 
portion as  the  latter,  by  moving  faster,  strikes 
it  with  greater  force ;  it  follows  that  the  resist- 
ance of  a  fluid  at  rest  against  a  body  moving 
in  it,  or  the  resistance  of  the  fluid  in  motion 
against  a  body  at  rest,  varies  with  the  square 
of  the  velocity  of  the  body,  or  of  the  air ; 
that  is,  if  the  velocity  be  suddenly  made  ten 
times  as  great,  the  resistance  is  made  ten 
times  ten,  or  a  hundred  times  as  great.  And 
this  is  sufficiently  near  the  truth  for  practical 
purposes  when  the  velocities  are  eight  or  nine 
hundred  feet  in  a  second. 

The  resistance  is  nearly  in  the  same  pro- 
portion as  the  surface  exposed,  but  a  little 
greater  than  this  proportion  on  the  larger 
Borface ;  that  is,  if  we  take  two  bodies  of  the 
same  figure  and  material  (two  iron  spheres 
for  example),  the  surface  of  the  second  being 
twice  that  of  the  first,  the  resistance  to  the 
larger  sphere  is  a  little  more  than  twice  that 
to  the  smaller,  the  velocities  being  the  same 
in  both. 

The  round  ends  and  sharp  ends  of  solids 
suffer  less  resistance  than  the  flat  ends  of  the 
same.  Thus,  the  sharp  end  or  vertex  of  a 
cone  is  less  resisted  than  the  flat  end  or  base. 

Two  solids,  similarly  formed  on  the  end  to- 
wards the  air,  are  not  equally  resisted  unless 
the  hinder  parts  are  also  similar. 

K  we  suppose  both  the  wind  and  the  body 
to  be  in  motion,  the  resistance  is  variously 
modified  according  to  the  direction  of  the 
motions  of  the  two.  If  the  wind  and  the  body 
move  in  the  same  direction,  with  the  same 


velodty,  there  is  no  reeistaDoe,  for  no  air  i« 
displaced  by  the  body.  If  the  wind  move  50 
feet  per  second,  and  the  body  100  feet,  the 
pressure  on  the  body  is  the  same  as  if  it  were  at 
rest,  with  a  conirary  wind  of  50  feet  per  second 
blowing  on  it.  If  the  wind  and  the  body 
move  in  contrary  directions,  with  velocities  of 
100  feet,  the  resistance  is  that  of  a  wind  of 
200  feet  per  second ;  and  ao  on. 

The  following  table  shows  in  pounds  avoir- 
dupois, the  pressure  which  difierent  winds  will 
exert  upon  a  square  foot  of  surface  exposed 
directly  against  tltem.  The  first  column  is.  a 
rough  representation  of  the  second. 
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Hardly     percepti- 
ble. 

Just  perceptible 

Gentle  pleasant 

wind. 
Pleasant     brisk 

gale. 

Veiy  brisk 
High  wind. 

yery  high. 

Storm  or  tempest 
Great  storm. 
Hurricane. 
Destructive  faiu*- 
ricone. 


A  few  illustrations  of  the  resistance  and 
pressure  of  the  air  wiU  be  met  with  under 
AiR-ouK,  Bellows,  Blowiko  Machine,  Sails, 
Windmill,  ^c. 

AEROLITES,  or  Aib-stones,  are  masses 
of  mineral  substances  which  fall  to  the  earth 
from  the  higher  regions.  As  they  do  not  bear 
very  closely  on  the  subject  of  the  present 
work,  a  few  details  concerning  them,  under 
the  heading  Meteobic  Stokes,  will  sufiice. 

AERONAUTICS,  AEROSTATICS,  AE- 
ROSTATION. The  first  of  these  three  words 
is  compounded  of  two  Greek  words,  which  sig- 
nify literally  the  science  or  art  of  sailing  in 
air;  while  the  other  two  signify  the  Handing 
of  bodies  in  air.  The  Balloon,  to  which 
article  we  refer,  is  the  most  interesting  ma- 
chine to  which  these  studies  relate. 

iE'SCULUS,  or  the  Hone^Chesinvt,  is  a 
genus  of  plants  which  subserves  a  few  useful 
purposes.  The  popular  name  of  Aorac-chf"^ 
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has  arisen  firom  the  custom  among  ihfl  Tturbi 
of  grinding  the  nuts,  and  mixing  them  i^th 
ibe  proTender  given  to  horses  that  ore  broken- 
winded.  Starch  is  yielded  in  Tetyoonsiderahle 
((nantity  by  the  nuts ;  but  they  are  not  used 
in  the  preparation  of  the  starch  of  commerce. 
They  contain,  moreoyer,  so  large  a  quantity  of 
potash  as  to  be  a  useful  substitute  for  soap ; 
on  the  latter  account  they  were  formerly  em- 
ployed extensitely  in  the  process  of  bleaching 
yam,  but  are  now  seldom  used.  The  bark, 
which  contains  a  great  deal  of  tannin,  is  not 
a  bad  substitute  for  Perutian  bark  in  f^ers  ; 
and,  finally,  the  starch  of  the  nuts,  deprived 
of  its  bitterness  by  maceration  in  weak  ley, 
has  been  recommended  as  excellent  ahd  nutri- 
tious food  fol:  horses,  goats,  oxen,  and  sheep. 
The  timber  is  soft  and  spongy,  and  of  little 
Talue. 

iESTHE'TIGS.  JEithetik  is  the  designa- 
tion given  by  German  writers  to  a  branch  of 
philosophical  inquiry,  the  object  of  which  is 
a  philosophical  theory  of  the  beautiful,  or, 
more  definitely  expressed,  a  philosophy  of 
poetry  and  the  fine  arts,  and  which  has  by 
them  been  raised  to  the  rank  of  a  separate 
science.  The  wore!  ^stfictik  is  derived  from 
the  Greek  (that  which  concerns  feeling  or 
perception),  and  was  first  used  as  a  sciehtific 
term  by  Alexander  Baumgarten,  a  disciple  of 
Christian  Wolf,  who  in  his  JEsihetica  (Frank- 
fort, 1750-58),  considered  beauty  as  a  given 
property  of  objects,  of  which  we  are  becoming 
sensible.  Winckolmann,  without  embodying 
his  views  in  a  regular  system,  developed  them 
chiefly  in  reviewing  and  appreciating  the  re- 
mains of  antient  sculpture.  Kant  denied  the 
possibility  6f  a  strict  science  of  beauty,  inas- 
much as  beauty,  according  to  him,  is  not  a 
property  of  objects,  but  has  its  origin  in  the 
disposition  of  our  mental  faculties.  Beauty, 
aooording  to  Schelling,  is  that  manifestation 
of  tlio  principle  of  art  where  the  infinite 
appears  contained  in,  or  represented  by,  the 
finite,  or  where,  in  the  very  object,  the  dif- 
ference between  the  oonsdous  and  the  un- 
conscious (mind  and  nature)  is  annulled. 

Most  German  writers  who  have  published 
systematic  treatises  on  {esthetics,  have,  with 
greater  of  less  independence,  followed  the 
principles  laid  down  by  Baumgarten,  Rant, 
or  Schelling.  They  commonly  divide  their 
systems  into  a  general  part,  or  a  discussion 
of  the  essence  of  beauty  and  art,  and  a  spe- 
cial one,  or  an  inquiry  into  the  peculiar  cha- 
racter and  predominant  principles  of  the 
several  branches  of  poetry  oh  the  one  hand, 
and  the  fine  arts  (chiefly  sculpture,  architec- 
ture, painting,  and  music)  on  the  other. 

In  England  it  is  not  customary  to  write 


fonualljr  on  iBs&etietf  as  a  saenoe ;  but  the 
principle  of  beauty  in  art  has  been  discussed 
by  Alison,  Payne  Knight,  Burke,  Price,  Lau- 
der, Beynolds,  Bell,  Dugald  Stewart^  Jeffi^y, 
Hay,  Rttskin,  Fergttssonj  and  others — who 
have,  however,  failed  tb  arrive  at  anything 
conclusive  and  generally  accepted;  ibr  there 
are  few  subjects  on  which  opinions  are  more 
discordant  thah  on  this. 

-SiTHER  {aWfip)i  a  Greek  word,  now  used 
to  signify  a  highly  volatile,  penetrating,  and 
combustible  fluid,  several  kinds  of  which  may 
be  produced  by  the  action  of  diftorent  adds 
upon  spirit  of  wine,  or  alcohoL  Sulphuric, 
phosphoric,  arsenic,  fluoboric,  chloric,  muri- 
atic, nitric,  silicic,  acetic,  benzoic,  citric,  gallic, 
oxalic,  and  tartaric  acids — all  yield  fother  by 
particular  modes  of  treatment. 

Sulphuric  aether,  obtained  by  distillatio>ift 
itom  a  heated  mixture  of  idcohol  and  sulphuric 
acid,  is  the  chief  kind.  It  is  a  colourless 
transparent  liquid,  of  a  pleasant  smell  and  a 
pungent  taste,  extremely  exhilarating,  produ- 
cing a  degree  of  intoxication  when  its  vaponr 
is  inhaled  by  the  nostrils.  Its  specific  gravity 
is  firom  .700  to  .760.  It  evaporates  so  rapidly 
that  if  we  pUt  some  into  a  small  glass  vessel 
surrounded  with  cloth  and  containing  water, 
and  after  dipping  it  two  or  three  times  into 
ajther,  allow  the  rother  after  each  immersion 
to  evaporate,  the  water  in  the  glass  freezes  by 
the  cold  produced.  In  the  open  air  letber 
boils  at  Qe**,  and  in  a  vacuum  at  20*  below 
zero.  In  the  open  air  it  remains  unfrozen  at 
flO°  below  zero.  Its  vapour  is  nearly  three 
times  as  dense  as  common  air.  It  combiner 
sparingly  with  water,  but  with  alcohol  in  all 
proportions.  Both  lether,  and  the  vapour 
which  rises  from  it,  are  very  ihflammable. 
The  resins  and  most  of  the  oils  are  dissolved 
by  lether ;  it  dissolves  a  small  portion  of  sul- 
phur and  of  phosphorus,  and  the  latter  solu- 
tion becomes  luminous  in  a  dark  room,  when 
poured  on  the  hands  or  on  hot  water.  The 
alkalies,  potash  and  soda,  are  insoluble  in 
flother. 

Most  of  the  other  ffithers  possess  properties 
analogous  to  those  of  sulphuric  asther.  Acetic 
tether  is  used  for  flavouring  British  brandy. 

others  present  the  most  perfect  examples 
of  volatile  stimulants,  being  unequalled  for 
rapidity  of  action  when  immediate  aid  mnst 
be  imparted  to  the  muscular  system,  especi- 
ally the  involuntary  muscles,  by  augmenting 
the  nervous  power,  and  by  quickening  its  de~ 
velopment.  Sulphmic  aether  is  the  most  i>ow- 
erftil  of  mthere^  preparataona,  and  therefon-j 
of  difilhsable  stimulants.  It  ranks  as  an  an ti- 
spasmodic  of  the  highest  kind.  The  vapour 
of  tether  has  been  lately  employed  for  the  pnrv. 
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Um  moil  9«nfiil  opentiaoB  m  sqfgeiy  luivfi 
beea  fOT&nned  witlioiit  bsing  £^i  by  the 
piltent.  Taeili  hftv«  been  e^tnuited  in  this 
sUti,  both  in  this  oonntiy  and  Axaerioa; 
•od  gefoml  c^ial  0per»tioii«  h^v9  been 
pflffovBMd  wilbont  pain  to  the  patieot.  It 
WD«U  li*T«  besn  ezteiwively  employed  in 
Uua  wa|r,  bad  noi  «Aiarq/i>nn  been  diseo- 
f«red  to  be  n  atiU  nu>re  effective  agents 
.£thflr  w  nsefoUy  onployed  in  many  obe- 
mini  and  nuanfiictnring  proeeasee. 

£TKA,  8  etlebrated  vokanio  moontain 
io  SieOiy  is  notieeable  in  n  conunesoial  point 
of  Ti0v  for  its  anppliea  of  pmniee  and 
saoT.  The  pnnuiie  •  stone,  that  light 
pouMtt  aubstance  whsoh  is  ao  useful  in 
many  processes  of  grinding  and  poliabingt 
is  tbe  la¥»  of  ^tna  and  YesnTins  and 
nmilar  ▼ol^anoa,  where  it  is  found  in  ex- 
kswtieaa  quantitaea.  In  many  parte  of  ^tna, 
»lrau  flf  lava  have  been  formed  800  feet 

For  mem  than  half  the  year  the  upper  part 
of  the  ■^iyTP*ff^*?  is  covered  with  anow ;  and  it 
iunns  the  graai  store  ^m  whioh  Sidly  and 
3l«lta  ai«  aopplsed  in  annimer  with  that  ne- 
ccasaiy  of  liib  in  a  hot  climate.  After  the  hot 
svBxma  of  1938  a  search  was  made  for  an  ad- 
«iitaaiLal  aopply  of  snow;  and  this  elicited  the 
nrious  fact,  that  a  glacier  or  field  of  ice  had 
Una  piwented,  perhaps  for  ages,  from  melt- 
ing, hf  being  covered  with  a  stream  of  lava. 
Kr.  I^eU  suppcwea  that  this  iee  was  formed 
from  a  mass  of  drift  snow,  which  was  after- 
vanb  eovexad  by  an  enormous  thickneas  of 
kra,  the  heat  of  which  was  kept  from  the 
oow  by  aA  intervening  layer  of  volcanic 
uad. 

AFFIinTY  ia  a  term  used  to  express  the 
kadanqr  oi  diflerent  anbetances  to  unite  ohe- 
BJeally.  The  aspreaaions  chemical  afiinity  and 
di^mi«'al  attraction  are  applied  indifferently 
to  thai  power  by  whieh  bodies  combine  and 
fonn  compoonda  always  possessing  some  pro- 
very  difliarent  firom  those  of  their  con- 
and  ftequently  diametrically  oppo- 
Hte  io  than.  It  differa  from  the  attraction 
of  grantation  in  not  acting  on  masses,  and 
idy  at  senslbla  distances.  In  this  laat  pro- 
pvty  it  resembles  eohesive  affinity,  but  is  dis- 
tinguiabsd  from  it  by  ocennring  only  between 
ihe  partidea  of  dissimilar  bodies.  Thus,  the 
Hitialea  of  a  mass  ot  sulphur  are  held  toge- 
tb«  by  e0hmv0  affinity,  and  so  also  are  those 
<4  s  mass  of  sapper ;  but  if  a  particle  of  aul- 
fbor  be  bronght  into  oontact  with  a  particle 
nf  aoppsr  (nnder  a  particular  application  of 
beat),  tha  two  paitioles  befaig  diflbvent,  and 
r«M8sing  ehameal  affinity  fbr  each  other, 


qnila  by  this  power,  and  ixam  av^huret  of 
copper. 

In  all  mere  mxhire$,  such  as  alcohol  and 
water,  or  salt  and  water,  the  two  may  act  to- 
gether in  almost  any  proportions;  but  in  the 
chemical  ccmpoundt  brought  about  by  affinity, 
the  proportions  are  always  definite.  Some 
UquidSi  such  a«  mercury,  water,  and  oil,  have 
no  tendency  to  unite  in  any  proportion  what- 
ever, unlesa  by  indirect  means. 

The  simplest  eases  of  chemical  affinity  are 
thase  in  which  two  bodies  unite  into  a  binary 
compound.  This  is  the  result  of  what  is 
termed  nngk  affinity^  and  this  power  may  be 
exerted  between  two  elementary  or  two  com- 
pound bodies;  and  also,  though  it  occurs 
more  rarely,  between  an  elementary  and  a 
compound  substence.  Sulphur  and  copper 
for  example,  both  elementary  bodies,  readily 
unite  when  heated;  and  sulphuric  acid  and 
oxide  of  copper,  both  compounds,  combino 
with  great  readiness. 

The  effecte  of  chemical  combination,  thus 
induced,  ore  very  remarkable.  For  instance, 
sulphur  is  yellow  and  copper  is  red,  but  a 
compound  of  the  two  is  black.  Acids  give  a 
red  tint  to  vegetable  blues,  and  alkalies  give 
them  a  green  tint ;  but  a  salt  compounded  of 
an  acid  and  an  alkali  seldom  afiecte  the  co- 
lour. There  are  numerous  other  cases  in 
whieh  the  form,  colour,  smell,  taste,  density, 
and  other  physical  qualities,  and  the  chemical 
properties  of  fusibility,  volatility,  solubility, 
and  tendency  to  combination,  in  the  com- 
pound, bear  no  resemblance  to  those  of  iU 
constituent  parts. 

The  force  with  which  bodies  chemically 
unite  arises  from  mutual  and  equal  affinity  s 
thus,  sulphuric  acid  and  potash  combine,  not 
merely  on  account  of  the  affinity  of  the  acid 
for  the  alkali,  but  of  the  alkali  equally  for  the 
add.  Bach  substance,  too,  bos  a  power  of 
unity  with  many  others ;  and  as  this  power  or 
tendency  is  stronger  in  some  instances  than 
in  others,  there  exists  what  is  termed  elective 
affinity,  or  a  sort  of  preference  (so  to  speak) 
in  the  combining  action.  An  example  will 
illustrate  this ; — Nitric  acid  is  capable  of  com- 
bining by  tingle  affinity  with  lime  or  with 
magnesia ;  and  if  some  dilute  nitric  acid,  con- 
taining 54  parts  of  real  acid,  be  mixed  with 
S8  parts  of  lime,  the  earth  will  be  dissolved  in 
the  acid,  and  a  neutral  solution  of  nitrate  of 
lime  is  obtained.  A  similar  quantity  of  this 
acid  forma  a  neutral  solution  of  nitrate  of 
magnesia  by  combining  with  20  parts  of 
that  earth.  Now,  if  we  mix  together  54  parts 
of  nitric  add,  28  of  lime,  and  20  of  magna- 
sia,  it  might  be  supposed  that  the  add — ^wfaich 
is  of  couxse  incapable  of  dissolving  the  whola 
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of  both  of  the  earths — ^wotdd  dissolve  them  in 
the  proportions  of  14  of  lime  and  10  of  mag- 
nesia :  it  is  found,  however,  that  this  is  not 
the  case,  for  the  whole  of  the  lime  is  dis- 
solved, and  the  magnesia  entirely  left  This 
arises  from  the  nitric  acid  having  an  elective 
affinity  for  lime  rather  than  for  magnesia. 

To  exhibit  the  degrees  of  elective  affinity, 
tables  are  constructed,  in  which  the  substance 
whose  affinities  are  to  be  expressed  is  placed 
at  the  head  of  a  column,  and  is  separated 
from  the  rest  bj  a  horizontal  line ;  beneath 
this  line  are  arranged  the  bodies  with  which 
it  is  capable  of  uniting,  in  the  order  of  their 
respective  forces  of  affinity;  the  substance 
which  it  attracts  most  stxongly  being  placed 
nearest  to  it,  while  that  for  which  it  has  the 
least  affinity  is  placed  at  the  bottom  of  the 
column.  Such  a  table  >  is  useful,  but  not 
always  accurate. 

Another  variety  is  that  of  double  elective 
affiM'Uy^  in  which  two  compounds  mutually 
decompose  each  other.  Thus,  sulphuric  acid, 
carbonic  acid,  strontia,  and  potash,  are  so 
characterised  with  respect  to  mutual  affinities, 
tliot  if  sulphate  of  strontia  and  carbonate  of 
potash  be  made  to  act  on  each  other,  both 
are  decomposed,  and  the  components  re-unite 
to  form  sulphate  of  potash  and  carbonate  of 
strontia. 

Chemical  affinity  works  much  more  power- 
fully when  the  bodies  ore  in  the  liquid  than 
the  solid  state,  in  most  oases ;  while  others, 
again,  require  the  gaseous  state  for  its  full 
development. 

Proportiorif  heatj  electricUy,  and  ligfUy  all 
influence  the  strength  and  nature  of  affinitive 
combination.  If  sulphuric  acid  and  alcohol 
be  combined  in  the  ratio  of  equality,  they 
produce  sulphuric  ether ;  but  if  the  propor- 
tion of  acid  be  ten  times  as  much  as  that  of 
alcohol,  olefiant  gas  is  produced.  With  re- 
spect to  heat,  the  difference  is  not  less  striking. 
If  we  mix  oxygen  and  hydrogen  gases,  they 
will  remain  in  a  state  of  mixture  for  an  inde- 
finite period  without  combining ;  but  if  flame 
be  applied  to  them  they  combine  with  explo- 
sion, and  water  is  formed.  Water  dissolves 
certain  salts,  but  to  a  Umited  extent  only  when 
cold ;  boil  it,  and  the  solvent  power  is  greatly 
increased.  When  mercuiy  is  moderately 
lieated  in  atmospheric  air  it  is  converted  into 
peroxide,  by  combining  veith.  the  oxygen  of 
the  air:  heat  the  compound  thus  formed 
more  strongly  than  was  required  for  its  pro- 
duction, and  the  affinity  is  destroyed :  oxygen 
gas  is  given  out,  and  the  mercury  returns  to 
its  metallic  state.    And  so  on  of  other  bodies. 

Electricity  possesses  remarkable  power  over 
chemical  afl^ty.    Indeed  so  intimate  is  the 


oonneotioQ  between  the  two,  that  it  is  now 
known  that  no  chemical  action  takes  place 
without  electric  action  being  also  manifested. 
This  part  of  the  subject,  developed  as  it  has 
been  by  professors  Faraday  and  Doniell,  is 
noticed  under  Electro-Chemistbt.  In  the 
mean  time  the  following  will  serve  as  an  ex- 
ample of  the  reversal  of  chemical  affinity  by 
electricity.  Immerse  a  piece  of  copper  in  a 
solution  of  nitrate  of  silver,  the  copper  is  dis- 
solved and  the  silver  precipitated ;  if  we  re- 
verse the  experiment,  and  put  a  piece  of  sil- 
ver into  a  solution  of  nitrate  of  copper,  no 
change  is  effected;  if^  however,  the  silver 
while  immersed  be  touched  by  a  piece  of 
iron,  the  order  of  affinity  is  reversed,  the 
copper  is  precipitated,  and  the  silver  is  dis- 
solved. 

Liyht  is  capable  of  controUing  chemical 
affinity,  both  with  respect  to  decomposition 
and  combination.  If  a  mixture  of  hydrogen 
and  chlorine  gases  be  exposed  to  the  son's 
rays,  they  combine  with  explosion,  and  form 
muriatic  acid :  this  effect  does  not  appear  to 
be  produced  by  the  heat  which  accompanies 
the  light,  for  a  considerably  higher  tempera- 
ture is  not  capable  of  producing  the  combina- 
tion. Or  if  pole  nitric  acid  be  subjected 
to  the  action  of  light,  it  suffers  decompo- 
sition to  a  certain  extent,  oxygen  gas  being 
evolved. 

Chemical  affinity  has  a  most  important 
influence  on  many  branches  of  manufacture. 
Bleaching,  dyeing,  and  calico-printing  depend 
wholly  on  it ;  as  these  processes  are  guided 
by  relative  powers  of  combination  in  different 
substances.  All  metallurgic  processes  in  which 
mixed  metals  ore  concerned,  such  as  steel, 
brass,  pewter,  bronze,  &c. ;  and  nearly  all 
operations  in  which  heat  or  solution  are  em- 
ployed— are  in  like  manner  dependent  on  the 
affinities  of  different  substances  one  for  ano- 
ther. 

AFOHANISTAN,  or  the  country  of  the 
Afghans,  comprehends  a  large  district  betwet^n 
India  and  Persia,  lying  between  28^  and  Sd'^ 
N.  lat,  and  between  62°  and  73''  £.  long. 
The  valley  of  Kabool  contains  many  fertile 
and  beautiful  spots,  studded  with  villages. 
The  dried  frnits  of  Kabool  constitute  the  prin- 
cipal article  of  trade ;  they  go  to  Hindustan. 
Grapes  of  a  dozen  different  kinds  ore  grown, 
but  only  two  species  bear  exportation.  IUhI 
and  white  melons  are  raised  in  abundance. 
The  wild  rhubarb  root  is  used  to  make  pre- 
sen'os  ;  and  the  vegetables  are  excellent.  On 
the  slope  of  the  Suliman  mountains  at  the 
eastern  part  of  Afghanistan,  is  the  Salt-range, 
where  extensive  beds  of  rock-salt  are  found 
interstratifled  with  limestone. 
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Tbe  oe&tnl  tabLe-]«nd  of  Afghanistan  being 
feij  and,  the  Batires  adopt  an  ingenious 
mode  of  Ibnning  aqoedacts  for  irrigation,  by 
wbidi  the  vater  of  a  hill  or  rising  ground  is 
broa^  out  ai  its  foot  in  a  rivnlet,  to  be  dis- 
posed d  at  the  pleasure  of  the  farmer.  Such 
aqoadBotey  called  karezees,  are  made  in  the 
ioBommg  manner.  A  well  is  made  at  the  spot 
when  it  is  intended  the  water  shall  issue ; 
above  it  in  the  aediTity  is  dug  another  at  the 
distance  of  ^w^  to  twenty  yards,  according  to 
dieoinstances.  The  wells  are  continued  at 
distances  generally  equal,  until  the  quantity 
of  viter  coUeeted  in  them  is  deemed  suffi- 
doit,  or  until  the  depth  of  the  wells  becomes 
So)  giWt  that  the  expense  exceeds  the  advan- 
tage. If  the  aceiiTi^  is  not  very  gentle,  the 
faigbest  wells  must  be  Tezy  deep,  as  their 
bottom  nmst  be  only  slightly  elevated  above 
the  krel  of  the  water  in  the  lower  wells.  All 
these  vdls  are  then  connected  by  means  o^ 
aquedoeta  made  under  the  surface  of  the 
ground,  throogh  which  the  water  from  all  of 
tbem  ilows  to  the  foot  of  the  hill. 

Afghant^an  has  great  mineral  wealth. 
(mM,  aflrer,  and  copper,  are  foxmd  in  various 
paxts ;  some  of  the  iron  found  near  Peshawur 
ii  believed  to  be  nearly  equal  to  that  of 
Sweden,  and  is  largely  exported  to  India. 
Lead,  sidt,  almn,  and  saltpetre,  are  also  among 
the  natural  products  of  the  countzy. 

The  grains  cultivated  are  wheat,  barley, 
peaa,  beans,  maixe,  rice,  and  some  other  grains 
uf  H^yfiyvtft",  as  jowaiy,  chnna,  musoor,  bi^a, 
CBDth,  moong,  oord,  and  murhwa.  The  most 
fflouDOD  vegetables  are  carrots,  turnips, 
radKhes,  lettuce,  cauliflowers,  onions,  garho, 
Bekma,  and  cucumbers,  with  a  few  others 
froiaHindnstan.  Madder  is  extensively  grown 
OB  the  eentral  table-land ;  and  turmeric, 
laiafiTtida,  and  many  other  useful  plants,  grow 
estoisively.  Forests  are  only  found  on  the 
ffi&alaja  mountains  and  the  Sufaid-Coh. 
There  are  no  woods  on  the  table-land,  and  all 
the  tzees  found  Uiere  are  planted  generally  in 
p.«i  along  the  water  coursee  and  canals,  and 
unmad  the  orchards.  The  mulbeny  tree  is 
vcfj  extensively  cultivated;  and  among  the 
trmts  grown  are  apples,  pears,  cheiries, 
piloaia,  ^nioots,  peaches,  quinces,  and  pome- 


The  most  important  of  the  domestic  animals 
Be  the  sheep.  There  are  two  kinds,  both  with 
the  Ivoad  fat  tail,  which  in  some  parts  of  the 
^-^■**^f^  mountains  is  so  large  that  a  small 
c«t  or  frame  is  put  under  the  tail  to  support 
tL  These  sheep  yield  two  fleeces :  the  spring 
:r  temner  fleece  is  used  for  carpets,  grain- 
^e^  and  other  coarse  stu£&;  the  autumn  or 
fleeee  is  manufiactured  into  doth,  cloaks, 


and  mummuds  or  rugs.  Goats  are  nearly  as 
numerous  as  sheep;  and  some  of  them  yield 
a  fine  and  remarkably  soft  down,  which  grows 
at  the  root  of  the  hair:  the  hair  is  long  and 
usually  jet  black,  but  the  down  is  of  a  shade 
more  or  less  intensive.  Horses,  mules,  and 
asses  are  plentiM;  camels  and  cattle  less  so. 
The  oats  of  Kabool  are  distinguished  by  their 
long  silky  hair,  and  go  under  the  name  of 
Persian  cats,  though  very  few  of  them  are 
found  in  Persia,  and  none  are  exported  from 
that  country.  These  cats  are  exported  in 
great  numbers  from  Kabool,  where  the  people 
encourage  the  growth  of  the  hair  by  washing 
it  with  soap  and  combing  it. 

The  chief  articles  manufactured  for  export 
are  silk,  woollen  stuff's,  sword-blades,  and  fire- 
arms, firom  Herat  and  Candahar.  Elphinstone 
enumerates  the  following  as  the  chief  indus- 
trial occupations  for  home  produce  at  Canda- 
har:— Jewellers, gold  and  silversmiths,  book- 
sellers, bookbinders,  stationers,  makers  of  kul- 
lumdauns  (a  sort  of  inkstand  and  pen-case,  of 
which  every  man  who  can  write  has  one),  seal 
engravers,  sellers  of  armour,  sellers  of  shields 
(these  shields  are  of  buffalo's  or  rhinoceros's 
hide),  gunsmiths,  sword-cutlers,  polishers  of 
steel,  sellers  of  bows  and  arrows,  sellers  of 
glass  ornaments  for  women,  three  descrip- 
tions of  shoemakers,  bootmakers,  button- 
makers,  silk  thread  sellers,  goldvdre  and  gold 
thread  sellers,  saddlers,  farriers,  painters, 
fruiterers,  cooks,  soup-sellers,  tobacconists, 
druggists,  perfumers,  sellers  of  sherbet  and 
of  fullodeh,  confectioners,  embroiderers,  and 
people  whose  business  is  to  sew  ornaments 
on  clothes  of  all  descriptions,  Srom  jewels  to 
spangles. 

As  Afghanistan  has  no  navigable  rivers, 
the  transport  of  merchandise  is  expensive, 
and  the  expense  is  increased  by  the  want  of 
roads,  which  are  not  met  with  in  all  Western 
Asia,  from  the  Indtis  to  the  Straits  of  Con- 
stantinople. The  conveyance  of  merchandise 
is  therefore  effected  by  beasts  of  burden. 
Camels  are  mostly  used  in  the  level  countries, 
and  mules  or  asses  in  the  mountainous  dis- 
tricts. Nearly  all  the  land  commerce  exist- 
ing between  India  on  one  side,  and  Persia, 
Turkistan,  and  China  on  the  other  side,  must 
be  carried  through  Afghanistan.  Of  these 
lines  of  communication,  the  most  northern 
goes  by  way  of  Loo-dianah,  Lahore,  Attock, 
Peshawur,  to  Kabool,  on  the  way  to  Bokhara. 
A  middle  line  leads  from  Lahore  to  the  table- 
land, where  it  branches  to  Ghuznee  and  Can- 
dahar. A  southern  route  reaches  Caudahar 
from  the  mouth  of  the  Indus.  From  Candahar 
a  route  passes  westward  into  Persia. 

An  active  commerce  is  carried  on  between 
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Herat  fwd  MeBbe4  and  otiieir  towns  ip  FeniA. 
The  e^orts  from  IXerat  consist  of  shawls  and 
shawl  goods,  indigo,  carpets  of  Qerat,  Mool- 
taneo  chintz,  Xndian  hrocados,  muslin  and 
other  cQttoxi-oloth,  ass^oetida,  lead  (from  the 
mines  of  the  Eimack),  oast-iron,  sa^Qron, 
pistaohio-nqts,  gums,  a  yellow  dye,  carraway 
seeds,  and  paper*  The  imports  of  Herat  are 
ohieily  silk,  dates,  tohaoco,  lemon-juice,  and 
ivory  hoel-taps. 

Several  caravans  go  annually  from  Kahool 
to  Bokhara.  They  export  chiefly  articles 
which  have  heen  imported  from  India,  espe- 
cially shawls  and  shawl-cloth,  white  doth  of 
all  kinds,  India  turhans,  Mooltanee  chintz, 
indigo,  and  spices;  and  they  import  irom 
Bokhara  principally  horses,  and  gold  and 
silver  in  coins  and  hars.  Some  articles  brought 
from  Russia  are  also  imported  by  these  oara- 
yana,  especially  cast-iron  pots,  cutlery  and 
other  hardware,  needles,  looking-glasses, 
Bussia  leather,  tin,  beads,  and  spectacles.  A 
ftne  cloth  made  of  camel's  wool,  some  raw 
cotton,  and  some  lambskins,  are  also  brought 
from  Bokhara  and  Balkh. 

AFIOUM  KARA  HISSA3Et,  a  city  and  for- 
tress situated  almost  in  the  centre  of  Asia 
Minor,  about  200  miles  frt>m  Smyrna,  is  a 
great  trading  thoroughfare ;  as  it  lies  on  the 
route  leading  from  Smyrna  to  Armenia, 
Persia,  and  the  countries  bordering  on  the 
£uphniies,  and  as  being  the  rendezvous  of  the 
caravans  from  Constantinople  and  Smyrna, 
which  from  this  place  proceed  ftirther  into 
the  interior.  Hence  nearly  all  European 
manufactures  and  colonial  produce,  which  are 
distributed  eastward  and  southward,  psss 
thi'ough  Afioum.  This  circumstance  renders 
it  a  place  of  considerable  importance  and 
activity ;  and  in  no  other  town  in  this  part  of 
Asia  Minor  are  the  houses  so  well  built  or  the 
shops  so  well  supplied.  Its  manufactures  of 
wool,  tapestry,  fire-arms,  sabres,  and  red  lea- 
ther are  of  some  importance ;  but  its  chief 
article  of  commerce  is  opium  (*  aflounV),  of 
which  a  veiy  large  quantity  is  prepared  annu- 
ally. From  the  cultivation  of  opium  here  it 
derives  its  name,  which  signifies  **  The  Black 
Castle  of  Opium."  In  the  eountiy  between 
this  place  and  Smyrna  most  of  the  Turkey 
carpets  are  made. 

AFRICA.  The  Mediterranean  coast  of 
Africa  has  been  known  from  very  early  times 
— ^more  remote,  indeed,  than  Uiat  of  Europe ; 
but  down  to  so  late  a  date  as  the  beginning  of 
the  15th  century,  the  only  portion  of  the  west 
coast  of  Africa  with  which  European  naviga- 
tors were  acquainted  was  that  between  the 
Straits  of  Gibraltar  and  Cape  Nun,  or  Kam, 
or  Non,  in  38"  40'  N.  lat,  an  extent  of  not 


mueh  more  than  m  hundred  miles.  From 
this  latter  point  oommenoei  that  career  of 
discovery,  by  the  Portugoesa,  by  which  the 
entire  coast  of  Africa  has  been  made  known 
to  the  modem  world.  ^Between  the  thne  of 
Prince  Henry  of  Portugal  (1416)  and  Yasco 
de  Gama  (U97),  the  Portuguese  tracked  the 
whole  western  coast  of  Africa  from  the  Straits 
of  Gibraltar  to  the  Cape  of  Good  Hope,  and 
the  whole  east  poast  to  within  1,000  miles  of 
the  mouth  of  the  Red  Bea,  a  distance,  in  all, 
of  more  than  10,000  nulee. 

The  16th  and  17th  oentoriea  were  maiked 
by  discoveries  and  settlements  on  the  men   < 
Senegal,  Gambia,  and   Zaire,  on  the  west    i 
coast  ' 

The  Dutch,  the  Danes,  the  Fiench,  and  the    i 
English,  all  made  attempts  to  imitate  the    i 
Portuguese  in  their  African  researches;  but 
little  was  effiseted  until  about  sixty  years  ago.    ! 
It  is  since  the  formation  of  the  African  Asao- 
ciotion,  in  1768,  that  the  chi^  effiffU  have 
been  made  in  the  prosecution  of  discovery  is 
the  interior;  and  it  is  important  for  us  to  notice 
such  enterprises  here,  for  they  were  induced 
almost  wholly  by  oommaroial  and  manufac-  i 
taring  considerations— the  principle  of  inter-  i 
change  of  commodities.  The  expeditioos  aent 
out  by  the  Association  and  by  government,  i 
and  those  undertaken  by  individual  adven-  \ 
turers,  have  sought  Timbuctoo  and  the  Niger 
from  various  points.     But  no  considerable 
progress  was  made  till  the  first  jooniey  in 
1795  and  17Q6  of  Park,  who,  on  that  occasion, 
proceeding  from  the  west  coast  in  the  direc- 
tion of  the   Gambia,  discovered  much  new 
country  in  the  neighbourhood  of  Timbuctoo, 
and  found  reason  to  think  that  the  Niger  or 
Joliba  (hitherto  confounded  with  the  Senegal 
by  the  Portuguese)  was   a  wholly  distinct 
river.    On  his  second  expedition,  which  was  | 
undertaken  at  the  public  expense,  in  1B05, 
this  adventurous  traveller  succeeded  in  sailing 
a  considMtible  way  down  the  Niger,  pasamg 
Timbuctoo  and  many  other  cities,  near  ono  , 
of  which  he  was  murdered. 

After  a  few  partial  discoveries,  by  Horne- 
mann  and  Riley,  an  expedition  was  sent  out 
by  the  government  in  1816,  under  the  com- 
mand of  Captain  Tuckey,  to  the  Congo,  with 
the  idea  that  it  would  be  found  to  be  the  same 
with  the  Joliba  or  Niger;  ho  ascended  that 
river  for  about  280  miles,  and  also  examiead 
part  of  the  ad|jacent  country.  At  the  same 
time  Major  Peddie,  and  after  his  death  Cap- 
tain Campbell,  conducted  another  party  from 
the  mouth  of  the  Senegal,  through  the  Foulah 
territory,  as  liar  as  Kakundy.  In  1817  Mr. 
Bowdich  explored  a  part  of  the  extensive  ter- 
ritories of  the  Ashantees;   and  soon  after- 
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ward4  vwry  fionaidanble  »iiditiAiic  were  made 
to  tbe  kaoirledge  fanneriy  pMsetsad  both  of 
the  geography  and  the  people  of  interior 
Afritfa,  hy  the  pnbUoatioii  of  Mr.  Jackson's 
aeeoont  of  tha  territories  of  Timbnotoo  and 
Honssstfrom  the  eonunnnicalions  of  £1  Hage 
Abd  Sahua  Shaheeny,  a  Miiasnlman  mer- 
ehaot,  who  had  visited  these  states. 

Variops  discoveries  were  made  by  Mollien, 
Bitehie,  I^on,  and  Laing,  who  respectively 
started  £or  the  interior  from  Senegal,  Tripoli, 
aad  Siem  laons.  Bui  a  more  important 
and  snacaaalid  attempt  than  any  which  had 
been  hitheiio  made  to  explore  the  intnior  of 
Africa  was  that  of  M^or  Denbam  and  lien* 
tenant  Cla]q>ertmi,  in  1883.  These  travellers, 
setting  ont  from  Tripoli,  along  with  a  caravan 
of  Arsh  merchants,  crossed  Uie  desert,  and 
reached  the  great  inland  sea  or  lake  called 
the  Tchad.  The  two  travellers,  sometimes 
together,  and  aometimes  separated,  visited 
Bomon,  the  Fellatah  country,  and  Sackatoo ; 
bnt  they  could  not  trace  the  Niger  (ealled  at 
Sadcatoo  the  Qnorra)  to  its  mouth.  In  a 
second  expedition  Clapperton  reached  Sack- 
atoo from  Guinea,  and  there  died.  His  ser- 
vant, Biehard  Lander,  afterwards  retmmed  a 
considerable  way  towards  the  south,  intending 
to  embark  on  one  of  the  branches  of  the 
£fig^  and,  if  possible,  to  solve  the  grand 
problem  of  its  tennination  by  sailing  down 
the  stream.  Bnt  he  was  atopped  by  the 
natives,  and  compelled  to  turn  back  when  he 
had  got  as  far  as  Dunrora,  which  he  under- 
stood to  be  due  west  of  Funds,  and  at  no 
great  distance  from  it.  Meanwhile,  Major 
Laing  had  succeeded  in  making  his  way  across 
the  desert  from  Tripoli  to  Timbuctoo,  in 
Angnst,  1636,  and  had  transmitted  some  brief 
notiises  of  that  famous  city,  where  he  spent 
9ome  weeks.  Bnt  he  was  murdered  on  his 
return,  in  the  desert,  and  none  of  his  papers 
have  yet  been  recovered.  Timbuetoo  was 
also  reached  from  Sierra  Leone  by  Caille. 
The  journey,  however,  which  solved  the  pro- 
blem of  the  Niger,  was  that  of  Biehard  and 
John  Lander.  Leaving  Badagry  on  the  22nd 
of  March,  1880,  these  two  travellers,  following 
neariy  the  same  route  which  had  been  taken 
by  Clapperton  through  the  kingdom  of  Eyeo, 
reached  Boussa  on  the  ITth  of  June.  They 
afterwards  ascended  the  river  as  far  as  Yaonri, 
&om  which  they  returned  to  Bonssa,  where 
they  remained  for  some  time,  and  then  em- 
baiked  on  the  river,  which  they  hoped  would 
conduct  them  to  the  sea.  In  this  expectation 
they  were  not  disappointed.  After  various  ad- 
Tentores,  Biehard  Lander  had  at  last  the  hap- 
inness,  on  the  evening  of  the  18th  of  Novem- 
ber, to  find  himself  at  the  mouth  of  the 


greatar  hnnah  of  the  rivar,  here  called  tha 
river  Nun,  hi  that  gulf  or  depression  known 
as  the  Bight  of  Biafra. 

Whan  the  news  of  Lander's  siiisoess  reached 
England^  a  commercial  company  at  Jiverpool 
determined  to  send  ont  an  expedition,  with  a 
view  of  opening  an  intercourse  with  the  centra 
of  Africa.  Mr.  Landor,  Mr.  Mocgregor  I^urd, 
and  Captain  Allen,  ware  of  the  party ;  and  two 
small  iron  steam  vessels  were  provided,  which 
it  waa  hoped  might  ascend  the  Niger  in  safety. 
The  expedition  sailed  in  1832  >  but  it  turned 
out  most  disastrous,  being  attended  with  a 
fearful  loss  of  li|e.  The  merchants  of  Liver- 
pool, however,  succeeded  in  establishing  a 
eommeree  with  the  natives  by  degrees;  and 
in  1840  the  government  determined  to  send 
out  an  expedition ;  under  an  impression  that 
trade  and  treaties  with  the  African  chiefs 
might  lessen  the  honors  of  the  slave  tradOt 
This  was  slso  attended  with  much  loss.  Cap- 
tain Becroft  ascended  the  Niger  about  the 
same  time,  in  a  vessel  sent  out  by  Mr.  Jamie- 
son,  of  Liverpool.  Mr.  Holroyd,  Mr.  Oldfield, 
and  Messrs.  Moffat  and  Smith,  ell  increased 
our  store  of  information  concerning  those  re- 
gions,  shortly  before  tha  period  just  named. 
In  1842  Captain  Allen  explored  new  regions 
in  western  Africa.  In  1841  and  1842  Dr. 
Beke  spent  a  year  in  Abyssinia,  and  many  re- 
searches were  made  by  other  travellers  in  the 
upper  valley  of  the  Nile.  In  1848  Migor 
Harris  returned  from  his  mission  to  Shoa,  by 
wliich  much  knowledge  was  gained  of  that 
region.  In  1844  and  1846  many  travellers 
were  exploring  the  northern  half  of  Africa,  in 
various  directions:  and  the  Journal  of  the 
Oeograpbical  Society  now  yearly  contains  the 
results  of  such  expeditions. 

The  zeal  for  discovery  in  Africa,  which  has 
been  so  strongly  felt  within  tlie  Isst  half  cen- 
tury, has  also  sent  out  a  succession  of  travel- 
lers to  explore  the  southern  regions  of  that 
vast  continent.  The  principal  settlement  in 
this  quarter,  that  of  the  Cape  of  Good  Hope, 
was  founded  by  the  Dutch  about  lOfiO,  and 
remained  in  their  hands  till  it  was  finally  taken 
from  them  by  tlie  British  in  1806.  For  more 
than  a  htmdred  years  after  the  establishment 
of  this  colony  it  occupied  only  the  extreme 
angle  of  the  African  continent,  or  a  part  of 
the  narrow  tract  between  the  sea  and  the 
nearest  mountains  ;  nor  does  much  informa- 
tion seem  to  have  been  obtained  with  regard 
to  any  of  the  native  tribes,  except  the  nearest 
Hottentots  lying  beyond  that  boundary.  The 
first  traveller  who  penetrated  any  considerable 
way  into  the  interior  was  Captain  Henri  Hop, 
who  was  sent  out  on  an  expedition  of  disco- 
very by  the  Dutch  governor  in  1761>  and  tr*- 
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versed  a  considerable  part  of  the  oonntry  of 
the  Namaquas.  He  was  followed  by  Sparr- 
xnan,  Yaillant,  Barrow,  Tratter,  SomervUle, 
Cowan,  Donovan,  lichtenstein,  and  Borchell, 
who,  between  1775  and  1812,  traversed  much 
of  the  country  north  and  east  of  the  Cape. 
In  1820  and  1823  Burchell  and  Thompson 
penetrated  far  to  the  north.  In  1836  and 
1837  Sir  J.  £.  Alexander  explored  much  of 
the  country  inhabited  by  the  Boschmans  and 
other  tribes  north  of  the  Cape  of  Good  Hope. 
Since  this  date,  exploring  expeditions  have 
been  made  by  the  missionary  Krapf,  Lieute- 
nant Buxton,  Mr.  Ackermann,  M.  Maizan,  and 
others  in  various  directions. 

In  short,  it  may  be  stated,  that  approaches 
are  now  being  made  towards  the  centre  of 
Africa,  from  almost  every  side  of  that  great 
continent  The  recent  lion-hunting,  elephant- 
killing  excursion  of  Mr.  Gordon  Cumming,  can 
hardly  be  termed  a  geographical  exploration. 

The  mineral  treasures  of  this  immense  con- 
tinent are  of  course  very  imperfectly  known. 
Salt  is  perhaps  one  of  the  most  universally 
diffused,  being  found  from  the  salt  lakes  of 
tlie  Cape  colony  to  the  northern  coast.  It 
will  probably  be  found  on  inquiiy  that  the 
mineral  treasures  of  Africa  are  nearly  as  vari- 
ous as  those  of  other  parts  of  the  world, 
though  at  present  less  perfectly  known,  and 
in  many  cases  only  observed  at  spots  widely 
removed  from  one  another.  The  mineral 
wealth  of  Egypt  alone  is  considerable ;  and 
that  of  the  interior  west  of  the  Mozambique 
coast  is  also  abundant  Gold  dust,  however, 
is  that  which  has  the  most  excited  the  cupi- 
dity of  Europeans ;  and  this  mineral  is  found 
in  the  sands  of  the  upper  streams  of  nearly 
all  the  great  African  rivers.  Besides  gold  and 
salt,  the  chief  mineral  products  are  silver, 
copper,  iron,  tin,  lead,  chalk,  sulphur,  and  a 
few  indications  of  coal. 

The  nature  of  African  vegetation  depends 
greatly  on  the  latitude.  The  principal  objects 
of  cultivation  in  the  Barbaiy  States  are  a  kind 
of  wheat  (TrUicvm  durMfn)^  the  stems  of  which 
are  solid,  and  the  grain  homy  rather  than  fa- 
rinaceous ;  barley,  which  the  Moors  give  their 
horses  instead  of  oats,  maize,  durra  {Holcus 
sorghuin)^  rice,  tobacco,  olives,  oranges,  and 
figs  of  the  most  delicious  quality ;  pomegra- 
nates, grapes,  and  jcgubes,  together  with  sweet 
melons  and  water  melons.  In  the  districts 
watered  by  the  Kile  we  find  all  the  richness  of 
vegetation  of  the  spring  months  of  Barbaiy ; 
abundance  of  rice,  barley,  and  wheat;  rich 
fields  of  sugar-canes ;  olives,  figs,  vines,  and 
plantains  that  have  been  introduced ;  while  in 
the  hotter  or  drier,  or  more  southern  districts, 
the  date  is  the  cliirf  object  of  the  scenery.    In 


the  richer  parts  of  the  ooontiy  we  find  the 
acacias  which  produce  gum  arabio,  large  tama- 
risk trees,  called  atle,  great  quantities  of  the 
senna  plant  {CasHa  oHutifolia  and  other 
species ) ,  intermixed  with  various  herbs  belong- 
ing to  tropical  genera,  all  of  which  are  either 
unknown  or  very  rare  in  the  more  northern 
parts  of  Africa.  Cotton,  coffee,  indigo,  and 
tobacco  are  cultivated  with  the  greatest  suc- 
cess. At  Thebes  first  begins  to  appear  a  third 
race  of  palms  different  from  the  date  and  the 
palmetto,  namely,  the  forky-branohed  doom 
pahn  (  Cruci/era  Thebaica)  of  Upper  Egypt  In 
the  equinoctial  parts  of  Africa  all  trees  of  Euro- 
pean vegetation,  and  even  the  date  tree  itself, 
disi^pear.  The  landscape  is  characterized  by 
masses  of  the  unwieldy  baobab  (Adantonia)^ 
the  fruit  of  which  affords  the  natives  a  grate- 
ful drink,  huge  cotton  trees  (Bombax  pentan- 
drum),  thick  groups  of  oil  palms  (ElaU  Gui- 
fiecfWM),  sago  palms  (Sagtu  raphia),  and  others 
of  the  same  majestic  tribe.  In  some  places 
the  woods  abound  in  pine-apples ;  while  the 
plains  are  often  covered  with  immense  quan- 
tities of  the  papyrus  plant  Among  the  plants 
cultivated  for  food  are  the  cassava,  the  yam, 
the  pigeon  pea,  and  the  groundnut;  the  pa- 
paw,  the  tamarind,  and  the  nitta  or  donra 
tree ;  the  Senegal  custard  apple,  the  gray 
plum,  the  Safu,  and  the  musanga,  the  seeds 
of  which  are  as  agreeable  as  hazel-nuts,  and 
many  others  less  common.  Near  the  Cape 
of  Good  Hope  the  plants  partake  more  of  a 
milder  climate. 

Among  domestic  quadrupeds,  the  horse,  the 
ox,  the  buffalo,  the  sheep,  the  goat,  and  the 
camel,  may  be  enumerated.  It  is  in  the 
northet^  and  central  regions  that  the  camel 
and  buffalo  are  used.  Dogs  are  numerous, 
and  in  Mohammedan  towns  have  no  particular 
owners,  but  are  tolerated  for  their  utility. 

Under  the  headings  Abyssinia  ;  Babbaby  ; 
Cape  of  Good  Hope  ;  Egypt  ;  Gambia  ;  Ni- 
oer;  Sahaba;  SsKsaAi. ;  Toibuctoo,  &c^ 
will  be  found  details  respecting  the  produc- 
tions, manufactures,  and  commerce  of  various 
parts  of  Africa. 

AFRICAN  COMPANY,  a  reguhited  tra^ 
ding  company,  established  by  act  of  Parlia- 
ment  in  1764.  In  the  course  of  time  it 
happened  that  the  whole  expense  of  the  Com- 
pany came  to  be  defrayed  by  the  public,  and 
for  this  reason  the  charter  of  its  incorporation 
was  recalled  by  Parliament  in  1621.  The 
possessions  of  the  Company  on  the  west  coast 
of  Africa  were  by  this  act  annexed  to  and 
made  dependencies  upon  the  colony  of  Sierra 
Leone. 

.  AFTEB-MATH  is  the  grass  which  grows 
after  the  hay  has  been  made ;  it  is  also  called 
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UiUat-tnaih,  rowwi,  or  rowett,  and  wben  left 
long  an  the  groitnd  it  U  ealled  fogg  in  soipe 
pUfiM.  Where  the  lend  is  rieh  and  hay  valna- 
ble,  the  after-math  is  often  mown  and  made 
into  hMf.  This  haj  is  inferior  in  ralne  and 
nomisiiment  to  the  lint  crop,  which  con- 
tauia  the  flower-stalks  of  the  grass.  It  is  not 
good  for  hoises,  especially  those  which  are 
driren  fast  and  woik  hard ;  it  is  thought  in> 
jurions  to  their  wind.  Cows  and  sheep  are 
fond  of  it,  and  with  them  it  is  not  liable  to 
the  same  ohjectlon. 

AGA'BICUS  is  the  hotanieal  name  hj  which 
an  the  species  of  mHshroonUj  properly  so 
ea2]ed,  are  coUeethrely  known.  This  genus 
consists,  seeordmg  to  the  latest  writers,  of 
not  fewer  than  a  thousand  species,  inhabiting 
meadows,  heaths,  rodcs,  snd  masses  of  decay- 
ing ▼egetable  matter,  in  all  parts  of  Europe, 
and  ia  many  other  parts  of  the  temperate 
regions  of  the  earth.  Among  them  a  large  pro- 
portion are  poisonous,  a  few  are  wholesome, 
hut  hj  far  the  greater  numher  are  altogether 
miknowrn  in  regard  to  their  action  upon  the 
human  oonstitiition.' 

A^mriaa  OampniriSj  the  common  mush- 
room, is  the  species  that  is  so  frequently 
raised  aitifieiBlly  for  food.  This  is  readily 
known  in  any  state  hy  its  fragrant  odour,  by 
which  akme  it  may  he  always  recognised,  and 
the  abeenoe  of  which  is  extremely  suspicious. 
When  in  a  ^ery  young  state,  it  resembles 
HtUe  snow-white  halls,  which  are  called  hui- 
totu  ;  afterwards  it  acquires  a  stalk,  separates 
its  c«p,  and  heoomes  shortly  conical,  with 
liTer-eolonred  gills,  and  a  white,  thick,  fleshy 
cap,  marked  with  a  few  particles  of  gray.  At 
a  more  adTanced  age,  the  cap  is  concsTC,  the 
colour  gray,  and  the  gills  black ;  in  this  state 
it  is  called  a,/lap.  Mushrooms  appear  in  the 
fielris  chiefly  after  Midsummer,  in  the  months 
of  July,  Angnst^  and  Septemher.  They  are 
indigenous,  and  spring  up  abundantly  in  fields 
where  cattle  hare  been  pastured,  j^uch  care 
is  bestowed,  in  some  districts,  in  the  artificial 
culture  of  mushrooms. 

Jfmriems  ymientU,  or  crendts,  the  fairy-ring 
mushroom,  is  so  well  known  by  its  popular 
designation  as  to  require  no  description.  It 
may  easily  hare  gained  that  name ;  for,  in 
former  times,  there  would  doubtless  be  great 
dxfllculty  in  imagining  how  such  productions 
could  spring  up  in  a  few  hours  in  the  regular 
rings  they  appear  in,  without  the  aid  of  some 
supernatural  agency.  The  use  to  which  this 
species  is  usually  applied  is  that  of  being 
powdered  and  mixed  with  rich  sauces,  after 
having  been  previously  strung  upon  a  line, 
lud  dried  in  the  shade. 

AGATB,  samelimes  called  Scotch  Pebble,  is 
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an  ornamental  stone  used  in  jeweller}'.  It  |s 
one  of  the  many  Iprms  under  which  silica 
presents  itself,  almost  in  a  state  of  purity: 
constituting  in  the  agate  U8  per  cent,  of  tlie 
mineral.  It  presents  a  semi-translucent  mass 
with  a  sort  of  resinous  fracture ;  and  is  some- 
times tinted  by  a  minute  quantity  of  iron. 
The  variations  both  of  translucency  and  of 
tint  in  the  same  stone  are  often  so  great  as 
to  give  much  richness  of  appearance ;  aad 
this  combined  with  the  high  polish  which 
they  are  capable  of  receiving,  impazts  great 
value  to  some  specimens  of  sgate. 

These  stones  generally  occo;:  io  the  form 
of  detached  rounded  nodules,  in  a  variety  of 
the  trap  rocks  called  Amygdaloid.  The  par- 
ticles often  arrange  themselves  in  layers 
parallel  to  the  surface ;  and  the  centre  has  in 
some  specimens  a  hollow  space  eontaining 
crystals  of  other  minerals.  It  is  suppose 
that  agates  have  been  formed  in  a  kind  of  lara 
produced  by  igneous  or  volcanic  action. 

There  are  many  gems  which  so  closely 
resemble  the  agate  in  chemical  constitution 
as  to  render  it  convenient  to  notice  them 
briefly  in  this  place.  Carnelian  or  cornelian 
is  coloured  with  shades  of  red  and  yellow :  the 
deep  clear  red  being  the  rarest  and  most  va- 
luable. It  is  brought  chiefly  from  the  East 
Indies,  and  is  much  used  for  engraved  seals. 
Calcedony  presents  generally  a  milky  white  or 
pale  yellow  colour,  with  very  often  a  waifj 
internal  structure.  It  is  sometimes  met  with 
in  the  British  isles,  in  such  large  masses  as 
to  be  formed  into  cups  and  other  vessels. 
Onyx  has  the  particles  arranged  in  parallel 
layers :  white  alternating  with  blue,  gray,  or 
brown.  The  onyx  was  much  used  by  the 
ancients  for  cameos :  the  figure  or  device  being 
cut  out  of  the  opaque  white,  and  the  dark  part 
forming  the  ground.  A  Boman  cameo  of  this 
kind,  in  the  Boyal  Library  at  Paris,  measures . 
as  much  as  11  inches  by  0.  Sardonyx  is  a 
variety  of  the  onyx,  in  which  the  opaque  white 
alternates  with  a  rich  deep  orange  brown  of 
considerable  translucency.  Mocha  Stone  is  a 
semi-transparent  calcedony,  in  which  varied 
tints  are  produced  by  the  presence  of  irop  and 
other  bodies.  Most  Agate  closely  resembles 
Mocha  stone.  Blood-Stone  is  a  green  agatSi 
coloured  with  bright  red  spots  like  drops  of 
blood.  Ckryioprase  9Jidplaama  are  two  varie- 
ties of  calcedony  ha>'ing  a  green  tint. 

Sir  H.  T.  Pe  la  Beche,  in  his  Anniversaiy 
Address  to  the  Geological  Society  in  1849, 
drew  attention  to  the  artificial  colouring  of 
agate.  The  agate  workers  of  Oberstein  are 
in  the  habit  of  imparting  colour  to  that  sub- 
stance :  on  art  derived  from  the  Italians.  It 
depends  on  the  difference  of  porosity  in  the 
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different  layers  of  the  agat«.  By  immersion 
for  some  time  in  honey  and  water  or  olive 
oil,  so  that  the  pores  of  the  agate  become 
more  or  less  iUled,  a  subseqnent  soaking  of 
the  stone  in  sulphnrio  acid  produces  a  dif- 
ference in  the  tints  of  the  agate  according  to 
the  porosity  of  the  layers,  the  most  porons 
becoming  black,  while  the  least  porous  remain 
white  or  nnoolomred.  By  immersion  in  a  solu- 
tion of  sulphate  of  iron,  and  a  subsequent 
heating  of  the  agate,  a  cornelian  red  is  in  like 
manner  obtained  in  the  most  porous  layers, 
while  the  least  porous  remain  unchanged  in 
colour.  It  is  supposed  that  some  of  the  agates 
which  have  come  down  to  us  from  antiquity 
have  been  artificially  coloured. 

In  the  Exhibition  of  works  of  Medieval  Art, 
at  the  rooms  of  the  Society  of  Arts  in  1850,  many 
exquisite  specimens  of  agate  were  collected. 

AGATE,  in  Botany,  comprehends  those 
plants  which  gardeners  call  American  aloes. 
There  are  many  species  of  this  genus,  one 
only  of  which  requires  to  be  mentioned  here, 
viz,  the  Agave  Americana,  or  American  Aloe. 
This  is  a  plant,  which,  when  full  grown,  has 
a  short  cylindrical  woody  stem,  which  is  ter- 
minated by  hard,  fleshy,  spiny,  sharp-pointed, 
bluish-green  leaves,  about  six  feet  long,  and 
altogether  resembling  those  of  the  arbores- 
cent aloes.  It  is  commonly  supposed  that 
this  plant  only  reaches  maturity  at  the  end  of 
one  hundred  years ;  but  this,  like  many  other 
popular  opinions,  is  an  error,  the  period  at 
which  the  agave  arrives  at  matiurity  vaiying, 
according  to  circumstances,  from  ten  to  fifty 
or  even  to  seventy  years.  In  hot  or  otherwise 
favourable  climates,  it  grows  rapidly,  and  soon 
arrives  at  the  term  of  its  existence;  but  in 
colder  regions,  or  under  the  care  of  the  gar- 
dener, where  it  is  frequently  impracticable  to 
attend  to  all  the  circumstances  that  accelerate 
its  development,  it  requires  the  longest  period 
that  has  been  assigned  to  it  Having  acquired 
its  frdl  growth,  it  finally  produces  its  gigantic 
flower-stem,  after  which  it  perishes.  This 
stem  is  sometimes  as  much  as  forty  feet  high, 
and  is  surrotmded  with  a  multitude  of  branches 
arranged  in  a  pyramidal  form,  with  perfect 
symmetry,  and  having  on  their  points  clusters 
of  greenish  yellow  flowers,  which  continue  to 
be  produced  for  two  or  three  months  in  suc- 
cession. The  native  countiy  of  the  American 
aloe  is  the  whole  of  America  within  the  tropics, 
from  the  plains  nearly  on  a  level  with  the  sea, 
to  stations  upon  the  mountains  at  an  elevation 
of  between  9,000  and  10,000  feet.  The  sap 
may  be  made  to  flow  by  incisions  in  the  stem, 
and  furnishes  a  fermented  liquor,  called  by 
the  Mexicans  Pulque ;  from  this  an  agreeable 
ardent  spirit,  called  Vino  Mercaly  is  distilled. 


The  fibres  of  the  leaves  form  a  coane  kind  of 
thread ;  the  flowering  stems  dried  make  an 
almost  imperishable  thatch;  an  extract  of  the 
leaves  is  made  into  balls,  which  will  produce  a 
lather  with  water ;  the  fresh  leaves  themselves 
cut  into  slices  are  occasionally  given  to  cattle; 
and  finally  the  centre  of  the  flowering  stem 
split  longitudinally  is  by  no  means  a  bad  sub- 
stitute for  a  European  razor  strop,  owing  to 
minute  particles  of  silica  forming  one  of  its 
constituents. 

AGE  OF  TREES.  The  immense  con- 
sumption of  timber  in  the  manufactures  of 
this  and  many  other  countries,  renders  it  in- 
teresting to  note  the  circumstances  which 
distingniish  different  kinds  of  trees,  in  respect 
to  duration  and  growth. 

Besides  annual  and  biennial  plants  (whosa 
age  is  indicated  by  their  names),  the  remain- 
der of  the  more  perfect  part  of  the  vegetable 
kingdom,  whether  herbaceous  or  shrubbr 
or  arborescent,  consist  of  plants  which  mar 
be  classed  under  two  principal  modes  of 
growth.  One  of  these  modes  is  to  increase, 
when  young,  indiameter,rather  than  in  length, 
until  a  certain  magnitude  is  obtained,  and 
then  to  shoot  up  a  stem,  the  diameter  of 
which  is  never  materially  altered.  The  addi- 
tion of  new  matter  to  a  trunk  of  this  kind 
takes  place  by  the  insinuation  of  longitudio&l 
fibres  into  the  intide  of  the  wood  near  the 
centre ;  on  which  account  such  trees  are 
called  Endogenou* :  they  also  bear  the  nftme 
oi  MonocotyledoM,  The  other  mode  is,  fro^ 
the  beginning,  to  increase  simultaneouslj  in 
length  and  diameter,  but  principally  in  length* 
The  addition  of  new  matter  to  a  trunk  of  this 
kind,  takes  place  by  the  insinuation  of  longi- 
tudinal fibres  into  a  space  beneath  the  bark, 
and  on  the  outside  of  the  wood  near  the  cir- 
cumference ;  on  which  account  such  trees  are 
called  Exogenous ;  they  also  bear  the  name  of 
Dicotyledon*, 

To  the  first  of  these  classes  belong  the 
palm  tribe  and  some  other  tropical  trees. 
There  ia  scarcely  any  well-attested  evidence 
of  these  plants  ever  acquiring  any  considerable 
age.  It  has  indeed  been  supposed,  that  cer- 
tain Brazilian  cocoa-nut  palms  may  be  from 
600  to  700  years  old,  and  that  others  probably 
attain  to  the  age  of  something  more  than 
300  years.  But  the  method  of  computing 
the  age  of  palms,  which  is  either  by  the  num- 
ber of  rings  externally  visible  upon  their  rind 
between  the  base  and  the  summit  of  the  stem, 
or  by  comparing  the  oldest  specimens,  the  age 
of  which  is  unknown,  with  young  trees  of  ft 
known  age,  is  entirely  coi^octural,  and  not 
founded  upon  sound  physiological  considora- 
tions ;  besides  which,  the  date-paUn,  which  is 
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best  known  to  Europeans,  does  not  ftt  all 
justify  the  opinion  that  palms  attain  a  great 
age ;  the  Arabs  do  not  assign  it  a  greater  lon- 
gevity than  from  two  to  three  centuries. 

Bat  in  exogenous  trees,  it  is  quite  the  re- 
yene :  to  their  existence  no  limited  duration 
can  be  assigned.  Of  the  many  remarkable 
cases  upon  reeord  of  a  great  age  attained  by 
exogenons  trees,  the  following  are  among  Uie 
more  interesting. 

At  Ellerslie,  the  birth-plaee  of  Wallace,  three 
miles  to  the  S.  W.  of  Paisley,  stands  an  oak, 
in  the  branches  of  which  tradition  relates  that 
celebrated  chieftain  to  have  concealed  himself 
with  three  hundred  of  his  followers.  However 
improbable  the  latter  circumstance  may  be,  it 
is  at  least  certain  that  the  tree  may  well  have 
been  a  remarkable  object,  even  at  the  period 
assigned  to  it  by  tradition,  namely,  in  the  be- 
ginning of  the  fourteenth  centuiy,  and  if  so, 
this  individual  must  be  at  least  700  years  old. 
Its  branches  are  said  to  have  once  covered  a 
Scotdi  acre  of  ground ;  but  its  historical  in- 
terest has  rendered  it  a  prey  to  the  curiosity 
of  the  stranger,  and  the  limbs  have  gradually 
disappeared  till  little  remains  except  the 
trunk.  Many  other  cases  of  oaks  of  extreme 
old  age  are  recorded,  some  of  which  have  been 
estimated  at  1500  or  1600  years. 

Of  ancient  yews  several  authentic  instances 
can  be  named.  At  Ankerwyke  House,  near 
Staines,  is  a  yew  older  than  the  meeting  of 
the  English  barons  at  Bunnymede,  when  they 
compelled  King  John  to  grant  the  Magna 
Charta.  This  tree,  at  3  feet  from  the  ground, 
measures  0  feet  3  inches  in  diameter ;  and  its 
branches  overshadow  a  circle  of  207  feet  in 
circumference.  The  yews  of  Fountain's  Ab- 
bey, in  Yorkshire,  are  probably  more  than 
12(X)  years  old ;  and  to  others  an  age  of  from 
3iiOO  to  3000  years  has  been  assigned. 

Even  this  degree  of  antiquity  is,  however, 
much  less  than  that  of  the  baobab  trees  of 
Africa,  estimated  by  Adanson  at  6000  years ; 
and  the  deciduous  cypress  of  Chapultepec  in 
Mexico,  which  the  younger  De  CandoUe  con- 
siders still  older. 

The  way  in  which  the  age  of  some  of  these 
specrmens  has  been  computed  is  twofold : 
firstly,  by  comparing  them  with  other  old 
specimens,  the  rate  of  growth  of  which  is 
known;  and  secondly,  by  cutting  out  a  portion 
of  their  circumference,  and  counting  the  num- 
ber of  concentric  rings  that  are  visible ;  for  in 
exogenous  trees  the  woody  cylinder  of  one 
year  is  dirided  from  the  succeeding  one  by  a 
denser  substance,  which  marks  distinctly  the 
line  of  separation  of  the  two  years.  The  first 
of  these  methods  is  sufficiently  correct  to  give 
at  least  an  approximation  to  the  truth,  and 


the  latter  would  be  absolutely  correct,  if  one 
could  be  quite  sure  that  observers  provided 
against  all  possible  causes  of  error.  But  it 
has  been  shown  by  Dr.  Lindley,  that  in  con- 
sequence of  the  extreme  inequality  in  thick- 
ness of  the  annual  layers  of  wood  on  opposite 
sides  of  a  stem,  a  person  who  judged  of  the 
whole  age  of  a  tree  by  the  examination  of  the 
layers  of  the  stunted  side  only,  would  commit 
errors  to  the  amount  of  sixty  per  cent  and 
more.  It  is  by  no  means  impossible  that  the 
great  age  assigned  to  the  deciduous  cypress 
and  the  baobab  may  be  connected  with  an 
error  of  this  nature. 

AGENT.  In  commercial  matters,  where 
one  person  acts  for  another,  he  is  called  an 
agents  and  his  employer  the  jtrincipal.  The 
relations  between  the  two  are  of  great  import- 
ance, and  are  guided  in  some  respects  by 
statutes,  and  in  others  by  the  custom  of  the 
particular  department  of  commerce  to  which 
they  belong. 

AGIO,  a  term  used  sometimes  to  express 
the  variations  from  fixed  pars  or  rates  of  ex- 
change, but  more  generally  to  indicate  by  per 
centages  the  differences  in  the  valuations  of 
moneys.  The  Italian  word  aggio  is  explained 
to  mean  '  an  exchange  of  money  for  some  con- 
sideration.' Thus,  if  a  coin  is  reduced  in 
weight,  and  the  real  value  is  not  equal  to  the 
nominal  value,  the  difference  is  the  agio. 

TVliere  it  is  in  the  power  of  the  state  to 
prevent  the  degradation  of  the  coin  below  the 
standard,  no  calculations  of  agio,  strictly  so 
called,  are  rendered  necessary.  In  some 
states,  the  currency  is  made  up  of  the  dete- 
riorated coins  of  the  neighbouring  countries 
with  which  the  inhabitants  have  dealings. 
Under  these  circumstances,  banks  were,  at 
different  times,  established  by  the  governments 
of  Venice,  Genoa,  Hamburg,  Amsterdam,  &c., 
which,  imder  the  guarantee  of  the  state,  should 
be  at  all  times  bound  to  receive  deposits  and 
to  make  payments,  according  to  some  standard 
value.  The  money  or  obligations  of  these 
banks  bears  a  premium  equivalent  to  the  de- 
terioration, and  this  premium  is  called  the 
agio  of  the  bank. 

As  the  current  coins  of  ever>*  country  have 
a  kind  of  medium  value  at  which  they  are  ge- 
nerally taken,  the  term  agio  is  also  applied  to 
express  what  must  be  paid  over  and  above 
this  medium  value.  The  kinds  of  money  on 
which,  in  the  case  of  exchange,  an  agio  is  paid, 
are  not  always  the  more  valuable  intrinsically, 
but  those  which  are  most  in  request 

The  term  agio  is  also  used  to  signify  the 
rate  of  premium  which  is  given,  when  a  person 
having  a  claim  which  he  can  legally  demand  in 
only  one  metal,  chooses  to  be  paid  in  another. 
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Thus,  in  France,  silver  is  the  only  legal  stan- 
dard, and  payments  can  be  demanded  only  in 
silver  coin :  a  circumstance  which  is  found  to 
be  practically  so  inconvenient,  that  the  receiver 
will  frequently  pay  a  small  premium  in  order 
to  obtain  gold  coin,  which  is  more  easily  trans- 
portable :  this  premium  is  called  the  agio  on 
gold. 

AGRICULTURAL  IMPLEMENTS.  A 
large  and  important  department  of  manufac- 
turing skill  is  that  which  is  devoted  to  agri- 
cultural implements  and  machines — ^to  those 
mechanical  aids  by  which  the  produce  of  the 
soil  is  developed.  like  most  other  departments 
of  industry,  this  has  made  a  great  advance 
within  the  last  few  years.  The  researches  of 
Liebig,  Boussingault,  Thaer,  and  other  foreign 
experimentalists,  and  those  of  our  own  coun- 
trymen, have  taught  us  what  are  the  relations 
which  eack  kind  of  soil  bears  to  each  species 
cultivated,  and  how  the  mechanical  prepara- 
tion of  the  soil  can  most  efficiently  be  carried 
on.  Our  Smithfleld  cattle  shows,  and  the 
annui^l  exhibitions  of  the  Royal  Agricultiural 
Society,  demonstrate  how  much  attention  is 
now  paid  to  the  form  and  manufacture  of 
agricultural  implements. 

The  Comte  de  Gasparin,  in  his  valuable 
Cours  ^Agriculture^  presents  a  useful  analysis 
and  dassUication  of  agricultural  implements, 
according  to  the  nature  of  the  operations 
which  they  are  destined  to  perform.  First 
come  perforating  implements,  intended  dim- 
ply to  make  holes  in  the  groimd,  generally 
for  the  reception  of  roots  or  seed ;  these  com- 
prise the  single  and  double  dibble,  a  frame 
with  pointed  spikes,  a  roller  with  pointed 
spikes,  and  other  contrivances  of  a  similar 
kind.  The  second  class  comprises  imple- 
ments which  cut  the  soil  in  strips,  or  loosen  it 
in  rows  ,*  these  comprise  ploughs,  harrows, 
rakes,  scarificators,  &c,  la  the  third  class 
are  implements  used  to  cut  the  soil  into  hori- 
zontal slices ;  these  are  illustrated  by  paring 
machines,  by  turf-cutting  machines,  by  many 
forms  of  plough-share,  and  by  extirpators. 
The  fourth  class  comprises  implements  which 
overtttm  long  strips  of  soil  upon  themselves ; 
among  these  are  to  be  numbered  cultivators, 
and  many  minor  forms ;  indeed  the  plough  it- 
self in  some  of  its  forms  belongs  to  this  class, 
inasmuch  as  it  exposes  new  portions  of  soil 
to  the  action  of  the  atmosphere.  The  fifth 
class  comprises  the  more  complete  forms  of 
plough,  by  which  three  movements  are  ef- 
fected— a  vertical  cut,  a  horizontal  cut,  and 
an  overturning  of  the  portion  loosened.  In 
the  sixth  class  are  instruments  which  dis- 
place the  soil  in  separate  pieces,  and  not  in 
continuous  strips;  they  comprise  spades, pick- 


axes, hoes,  pitchforks,  and  other  simple  hand- 
worked tools.  The  seventh  class  comprises 
implements  used  in  crushipg,  equalising, 
smoothing,  c^nd  pressing  the  clods  which  havo 
beep  loosened  by  any  of  the  before  mentioned 
means;  the  various  kinds  of  clod-crushers, 
rammers,  and  rollers  are  included  in  this  class. 
In  the  eighth  class  ore  comprised  the  nume- 
rous varieties  of  sowing  machines,  from  the 
simplest  to  the  most  complicated  drills,  ^e.  The 
ninth  class  comprises  the  harvestii^  ox  reaping 
machines,  such  as  sickles,  scythes,  &c, 

Gasparin  goes  on  to  the  formation  of  other 
classes ;  such  as  implements  for  pireparing 
grain  for  the  market  (fiails,  tlurashipg  ma- 
chinas,  winnowing  machines,  &c.) ;  imple- 
ments of  transport  (baskets,  wheelbairuws, 
and  vehicles  of  every  description  used  upon  a 
farm) ;  and  machines  of  any  kind  used  in 
irrigation. 

Under  their  proper  headings  in  this  Cyclo- 
pflsdia,  all  the  principal  agricultural  implemen  ts 
are  described.  There  may  be  many  readers 
who  are  not  aware  that  the  manufacture  of 
such  implements  has  assumed  a  magnitude 
and  systematic  character  quite  analogous  to 
the  great  factoiy  system.  At  the  works  of 
Messrs.  Ransome  and  May,  for  example,  at 
Ipswich,  the  operations  are  conducted  on  a 
gigantic  scale,  and  with  all  that  subdi\ision 
of  labour  which  marks  an  advanced  stage  in 
manufactures.  Many  hundred  persons  ore 
here  constantly  employed  in  the  manufacture 
of  agricultural  implements  and  machines. 
Mr.  Allan  Ransome,  a  partner  in  this  firm, 
has  within  the  last  few  years  published  a  vain, 
able  illustrated  treatise  on  such  implements. 

AGRICULTURAL  INSTITUTIONS.  The 
Board  of  Agriculture  was  established  chiefly 
through  the  exertions  of  the  late  Sir  John 
Sinclair,  and  was  incorporated  in  1703.  Ono 
of  its  first  proceedings  was  to  commence  a 
survey  of  all  the  English  counties  on  a  uni . 
form  plan.  The  *Sun'eys*  were  useful  at  the 
time  in  developing  more  rapidly  the  agricul- 
tural resources  of  the  country.  Puring  the 
years  of  scarcity,  at  the  end  of  the  last  ajid 
beginning  of  the  present  century,  the  Board 
of  Agriculture  took  upon  itself  to  suggest, 
and  as  far  as  possible  provide,  remedies  fur 
the  dearth,  by  collecting  information  and 
making  reports  to  the  government  on  tlie 
state  of  the  crops.  The  statistics  which  the; 
board  collected  were  also  at  times  made  use 
of  by  the  minister,  or  at  least  were  believed 
to  be  so,  in  coimection  with  his  schemes  of 
taxation.  The  board  encouraged  experiments 
and  improvements  in  agriculture  by  prizes, 
and  it  naturally  exercised  copsiderable  influ- 
ence over  the  provincial  agricultural  societies. 
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The  Board  oi  Agricnltare  was  dissolved  in 
1816. 

Tb«  Smithiield  Cattle  Club,  which  has  been 
in  exxBtenee  half  a  century,  and  some  of  the 
pforiscial  agricoltaral  societies,  especially  the 
Bath  and  West  of  England  Society,  which 
commence  the  publication  of  its  *  Transac- 
tions'  nearly  seren^  years  ago,  have  been 
veiynsefiDd  in  pxomoting  agrieultoral  improve- 
ments 

With  the  establishment  of  the  'Royal  Agri- 
coltaral Society  of  England,*  a  new  sera  com- 
menced in  the  history  of  institutions  for  the 
impTOvemfint  of  English  agricnlture.     The 
objects  of  this  society,  as  set  forth  in  the  char- 
ter of  incorpdration,  are : — 1.  To  embody  such 
infonnation  contained  in  agricultural  publica- 
tions and  other  sdetitific  worics  as  has  been 
proved  by  pfActieal  experience  to  be  useful  to 
the  coltiTatorB  of  the  soil.    2.  To  correspond 
with  agricultnralf    horticultural,    and    other 
sdentille  societies,  both  st  home  and  abroad, 
and  to  select  from  such  correspondence  all 
infonnaiioii  which,  according  to  the  opinion 
of  the  society,  may  be  likely  to  lead  to  prac- 
tical benefit  in  the  cultivation  of  the  soiL 
3.  To  pay  to  any  occupier  of  land  or  other 
person,  who  shall  undertake,  at  the  request 
of  the  society,  to  ascertain  by  any  experiment 
how  far  such  infortnadon  leads  to  useful  re- 
volts in  ptaetice,  a  remuneration  for  any  loss 
which  he  xhay  incur  by  so  doing.    4»  To  en- 
courage men  of  science  in  their  attention  to 
the  improvement  of  agricultural  implements, 
the  eonstmctioli  of  farm-buildings  and  cot- 
tages, the  applicaUon  of  chemistzy  to  the 
general  purposes  of  agricnlturci  the  destruc- 
tion of  insects  ix^urious  to  vegetable  life,  and 
the  exadicalion  of  weeds.    6.  To  promote  the 
di^ovexy  of  new  tarieties  of  grain  and  other 
vegetables  useftll  to  man,  or  for  the  food  of 
domestie  atiimals.    6.  To  collect  information 
with  regard  to  the  management  of  woods, 
plantations,  Slid  fences,  and  on  every  other 
subject  eoimecied  with  rural  improvement. 
7.  To  tifte  measures  for  the  improvement  of 
the  edncation  of  those  who  depend  upon  the 
coltivation  of  the  soil  for  their  support  8.  To 
take  measures  fbr  improving  the  veterinary 
art,  as  applied  to  cattle,  sheep,  and  pigs. 

9.  At  Uie  meetings  of  the  society  in  the 
cotintfy,  by  the  distribution  of  prizes  and  by 
other  meAiifi,  to  encourage  the  best  mode  of 
farm  nUtirsdan  and  the  breed  of  live  stock. 

10.  To  promote  (he  comfort  and  welfare  of 
labourers,  and  to  encourage  the  improved 
management  of  their  cottages  and  gardens. 
The  eoniitz^  meetings  take  place  annually  in 
July.  England  and  Wales  are  divided  into 
nine  great  districts,  and  a  place  of  meeting 


in  each  is  fixed  upon  about  a  year  befoni' 

hand. 

The  success  of  the  Royal  Agricultural  So- 
ciety has  revived  the  spirit  of  existing  associ- 
ations, or  led  to  the  formation  of  new  ones* 
There  are  now  about  four  hundred  agricul* 
tural  societies  in  various  parts  of  England. 
There  are  also  a  hundred  and  fifty  farmers' 
dubs,  which  are  eminently  practical;  and  the 
local  results  which  they  edleot  and  discuss 
may  become  ^plicable  to  other  parts  of  the 
country  placed  under  similar  drcomstancea  of 
aspect,  soil,  and  situation. 

The  agriculture  of  Scotland  has  been  lirgely 
indebted  to  the  societies  which  have  been 
established  at  different  periods  for  its  im- 
provement   A  *  Society  of  Improvers  in  the 
Knowledge  of  Agriculture  in  Scotland,'  was 
established  in  1723,  and  some  of  its  transao- 
tions  were  published.    The  society  beooming 
extinct,  was  succeeded  by  another  in  1755 ; 
and  the  society  which  now  stands  in  the  same 
relation  to  Scotland  as  the  Roysl  Agricultural 
Society  to  England  was  established  in  1764. 
It  is  entitled  the  'Highland  and  Agricultural 
Sodety  of  Scotland.'     The  constitution  and 
proceedings  of  the  society  are  as  nearly  as 
possible  similar  to  the  English  sodety. 

In  1841  the  *  Royal  Agricultural  Improve- 
ment  Sodety  of  Ireland'  was  established  on 
the  plan  of  the  Royal  Agricultural  Sodety  of 
England. 

In  England  there  are  no  institutions  of  a 
public  nature  which  combine  sdentifie  with 
practical  instruction  in  agriculture.  The  ad- 
vantage of  establishing  such  an  institution 
was  suggested  by  the  poet  Cowley;  and  in 
1799  Marshall  published  'Proposala  for  a 
Royal  Institute  or  College  of  Agiiculture  and 
other  branches  of  Rural  Economy.'  There 
is  the  Sibthorpian  Professorship  of  Rural 
Economy  in  the  University  of  Oxford;  at  the 
University  of  Edinburgh  there  are  professor- 
ships of  agriculture  and  agricultural  che- 
mistiy;  and  at  the  university  of  Aberdeen 
there  are  lectures  on  agriculture.  The  bota- 
nical, geological,  and  chemical  professorships 
and  lectures  in  the  different  univetsities  are, 
however,  to  a  eertain  extent  auxiliary  to  the 
sdence  of  agriculture.  The  Earl  of  Dude 
has  established  a  model  example  farm  on  his 
estate  in  Gloucestershire ;  and  farms  of  this 
description  are  of  considerable  local  advan- 
tage. There  is  one  on  &  very  complete  scale 
at  Harpenden,  near  St  Alban's,  replete  with 
all  the  apparatus  for  the  chemical  analysis  of 
soils,  fodder,  products,  Ae.  In  1639,  the  late 
B.  F.  Buppa,  Esq.,  published  a  short  pam- 
phlet entitied  *  Agricultural  Colleges,  or 
Schools,  for  the  Sons  of  FarmMs,'  which  coxl* 
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tainB  many  useM  suggestions  for  the  esta- 
blishment of  such  institutions.  In  the  Agri- 
cultural College  and  Model  Farm  at  Ciren- 
cester the  pupils  receive  an  education  at  once 
practical  and  scientific,  under  a  person 
thoroughly  acquainted  with  the  management 
of  a  farm,  associated  with  a  professor  of  che- 
mistry, mechanics,  &c. 

In  Ireland  the  government  affords  direct 
encouragement  to  agricultural  education 
through  the  instrumentality  of  the  Board  of 
National  Education.^  The  persons  who  are 
trained  for  the  office  of  teachers  in  the  na- 
tional schools  are  required  to  attend  the  lec- 
tures of  a  professor  of  agricultural  chemistiy. 
The  Agricultural  Seminary  at  Temple-Moyle, 
six  miles  from  Londonderry,  is  one  of  the 
most  successful  experiments  which  has  yet 
been  made  in  the  United  Kingdom  to  esta- 
blish an  institution  for  agricultural  education. 
It  was  founded  by  the  North  West  of  Ireland 
Society  in  1827,  and  up  to  1840  had  been  at- 
tended by  418  pupils. 

Such  societies  as  the  Scottish  Agricultural 
Chemistry  Association,  established  at  the  close 
of  1843,  are  very  well  calculated  to  advance 
the  progress  of  scientific  agriculture ;  and  they 
can  be  established  in  any  district  where  a  suf- 
ficient number  of  subscribers  can  be  obtained 
to  command  the  services  of  a  competent  che- 
mist. Associadons  of  this  nature  show  how 
much  can  be  done  in  this  country  without 
any  assistance  from  the  state.  Landed  pro- 
prietors who  subscribe  twenty  shillings  yeariy, 
are  entitled  to  have  performed  analyses  of 
soils,  manures,  <fec:,  according  to  a  scale  fixed 
upon;  and  if  more  than  a  certain  number  are 
required,  a  chaiige  of  one-half  abore  the  scale 
is  made. 

In  England,  soils  are  analysed  at  the  Mu- 
seum of  Economic  Geology,  London,  at  a 
charge  of  one  guinea.  The  establishment  is 
under  the  superintendence  of  her  Mi^esty's 
office  of  Woods  and  Forests. 

In  France  there  are  schools  assisted  by  the 
state,  where  young  persons  can  obtain  instruc- 
tion in  agriculture,  both  practical  and  theo- 
reticaL  The  principal  institution  of  this  kind 
is  that  at  Grignon,  where  one  of  the  old  royal 
palaces  and  the  domain  attached  to  it,  con- 
sisting of  1,185  acres  of  arable,  pasture,  wood, 
and  marsh  land,  have  been  given  up  on  cer- 
tain conditions.  The  professors  are  paid  by 
the  govenunent,  and  the  pupils  are  of  two 
grades,  one  paying  4SL  a  year,  and  the  other 
30/.  For  the  purpose  of  imparting  theoretical 
knowledge,  courses  of  lectures  are  given  on 
the  following  subjects :— 1.  The  rational  prin- 
ciples of  husbandry,  and  the  management 
of^*  ^trinciples  of  rural  economy 
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applied  to  the  employment  of  the  capital  and 
stock  of  the  farm.  3.  The  most  approved 
methods  of  keeping  farming  accounts.  4.  The 
construction  of  farm-buildings,  roads,  and  im- 
plements used  in  husbandry.  5.  Vegetable 
physiology  and  botany.  0.  Horticulture. 
7.  Forest  science.  8.  The  general  principles 
of  the  veterinary  art  9.  The  laws  relating 
to  property.  10.  Geometry  applied  to  the 
measurement  and  snrveying  of  land.  11.  Geo- 
metrical drawing  of  farming  implements. 
12.  Physics,  as  applied  to  agriculture.  13.  Che- 
mistry as  appUed  to  the  analysis  of  soils, 
manures,  ^c.  14.  Certain  general  notions  of 
mineralogy  and  geology.  15.  Domestic  me- 
dicine, applied  to  the  use  of  husbandmen. 

Institutions  designed  for  the  improvement 
of  agriculture,  and  supported  by  the  state, 
have  been  established  in  most  parts  of  Ger- 
many. In  Prussia  there  is  a  public  model 
farm  and  agricultural  academy  in  nearly  every 
province.  The  most  important  of  these  in- 
stitutions is  the  one  at  Mogelin,  in  Branden- 
burg, about  40  miles  from  Berlin,  which  was 
founded  by  the  late  king.  The  establishment 
consists  of  a  college  and  a  model  farm  of 
1200  acres.  At  Hohenheim,  in  the  kingdom 
of  Wirtembetg,  two  leagues  from  Stuttgaxxi, 
an  old  palace  has  been  appropriated  as  an 
agricultural  college.  The  quantity  of  land 
attached  to  the  institution  is  about  1,000  acres. 
Lectures  are  delivered  by  twelve  professora  on 
the  following  subjects:  —  Mathematics  and 
physics,  chemistry  and  botany,  technology,  til- 
lage, and  other  departments  of  rural  eco- 
nomy, forestry,  and  the  veterinary  art.  In 
Bavaria  the  king  has  given  up  the  domain  at- 
tached  to  the  royal  palace  of  Schleissheim  for 
the  purposes  of  a  model  farm. 

There  are  agricultural  institutions  supported 
by  the  state  in  several  other  countries  of  Eu- 
rope. 

AGRICULTURE.  Without  attempting 
any  formal  treatise  on  agriculture,  useful  de 
taUs  will  be  met  with  under  the  names  of  the 
chief  agricultural  instruments  and  the  chief 
vegetable  crops.  In  several  countries  of  Eu- 
rope there  is  a  department  of  government 
organized  either  for  collecting  the  statistics  uf 
agriculture  or  superintending  institutions 
which  have  immediate  relation  to  that  branch 
of  industry.  In  France  these  duties  devolve 
upon  a  department  of  the  Minister  of  Com- 
merce and  Agriculture.  The  councils  general 
of  agriculture,  &c.,  in  each  department  of 
France  collect  the  agricultural  statistics  from 
each  commune ;  and  the  quantity  of  land  sown 
with  each  description  of  grain,  the  produce, 
and  the  quantity  of  live  stock  for  the  whole  of 
the  kingdom,  are  accurately  known  and  pub- 
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Ished.  In  Belgimn  these  facts  are  ascertained 
peno^eallf,  bat  not  evety  year.      In  the 
rcitod  Sutes  of   North  America,   at  the 
inxnsa^  oeosus,  an  attempt  was  made  to 
&scezui&  the  number  of  each  description  of 
Ihe  ^cd,  mclnding  pooltzy ;  the  produce  of 
caalgmoBj  and  of  various  crops ;  the  quan- 
th^cfdiiry^orchanl,  and  garden  produce,  &c., 
b  aeh  State.    There  are  twenty  nine  heads 
c<f  th^  braoch  of  inquiry.   The  only  countries 
Q  KoFope  which  do  not  possess  statistical 
aaoaots  oi  their  agricoltare  founded  on  offi- 
G&l  docoments  are  England  and  the  Nether- 
Uis.  On  the  same  principle  that  a  census 
d  tbe  popalation  of  a  country  is  useful,  it 
anat  be  Tiaefal  to  have   an  account  of  its 
pi'^i^QetiTe  nsooroea.    The  absence  of  official 
s^^ation  is  supplied  by  estimates  of  a  con- 
jttonl  duncter,  founded  at  best  only  on 
l>:al  md  partial  obaerration.    In  France  it  is 
P^^ely  ascertained  that  the  average  produce 
•)f  vbett  for  the  whole  kingdom  is  under  four- 
ths bushels  per  acre.  In  England  it  is  known 
t^  the  maximam  prodnce  of  wheat  per  acre 
■  iboDt  tarty  bushels,  and  that  the  minimum 
i*  iboQt  twenty  bushels.  The  usual  conjecture 
is  that  the  average  produce  of  the  kingdom  in 
TOR  of  fair  crops  is   about    twenty  -  eight 
^els,  bat  the  total  superficies  sown  with 
vbfeit  or  any  other  grain,  and  the  total  quan- 
^  of  the  produce,  are  matters  simply  of  con- 
;-:taie.   It  would  be  most  desirable  to  trace 
'^  bare  been  the  results  of  the  more  scien- 
ce raitiTation  of  the  last  few  years.    The 
"^  statement  the  public  or  even  the  govem- 
^=u  ire  in  possession  of  in  respect  to  the 
?2u<tiiy  of  hmd  cultivated  and  uncultivated, 
iod  of  land  incapable  of  producing  grain  or 
-■Ti  in  Great  Britun, rests  upon  the  authority 
•i  pmtfe  inquiiy  made  by  one  person,  Mr. 
CxjBg,  t  civil  engineer  and  surveyor,  who 
3^  the  detaSs  to  the  parliamentary  committee 
'^  emtgntion  m  1827.    IVom  his  tables  it 
>f?ean  that  upwards  of  forty-six  millions  of 
*^  woe  cultivated  in  the  United  Kingdom ; 
^  *laeh  about  nineteen  millions  were  culti- 
'Xad  ai  araUe  and  gardens,  and  about  twenty- 
*rtea  miffiQiis  ^rere  meadows,  pastures,  and 
^»ihei. 

AIGLETS  is  the  IVench  name  for  what  in 
'•t^'toti  are  ealledte^«,viz.,the  metal  sheaths 
<  tie  end  of  laeea  or  points.  These  points 
*^  Bov  out  of  date;  they  were  ties  or  bows, 
^neA  at  the  ends  with  aiglets,  and  were 
^  instead  of  buttons  for  fastening  dresses. 
'^  «ete,  10  the  16th  and  17th  centuries, 
'-'•  CKd  merriy  for  service,  as  the  modem 
*f-  Wt  were  profusely  employed  as  omo- 
^^  SliOerisg  like  spangles, 
la  aone  of  the  silk-mills  of  Derby,  tags  for 


silk  boot-laces  are  made  in  a  curious  manner. 
A  little  boy  sits  before  a  kind  of  cutting-ma- 
chine, with  which  he  cuts  a  strip  of  sheet-brass 
into  small  pieces,  each  large  enough  for  one 
tag;  the  piece  is  at  the  same  time  bent  into  a 
kind  of  semi-cylindrical  form.  The  pieces  are 
then  taken  up  by  another  boy,  and  dropped 
one  by  one  into  a  recess  in  another  machine ; 
and  the  end  of  a  silk-lace  being  laid  in  the 
hollow  of  a  tag,  a  lever  is  brought  down  with 
the  left  hand,  by  which  the  tag  is  made  to 
embrace  the  lace  firmly,  enclosing  it  all  round. 
These  processes  are  conducted  with  astonish- 
ing rapidity :  the  fingers  of  the  two  boys  moving 
almost  as  fast  as  the  eye  can  follow  them. 

AIB,  is  the  material  of  our  atmosphere, 
though  in  the  last  century  the  name  was  ap- 
plied to  gases  of  most  kinds  as  fast  as  they 
were  discovered.  The  air  which  envelops  the 
globe  is  a  mixtvre  (not  a  chemical  compound) 
of  oxygen  and  nitrogen,  with  a  very  small 
proportion  of  carbonic  acid,  and  water  in  the 
state  of  vapour.  The  two  last  are  considered 
as  accidental  ingredients,  and  not  constituent 
parts ;  as  well  on  account  of  the  smallness  of 
their  quantity,  as  because  they  occur  in  dif- 
ferent proportions  at  different  times.  Esti- 
mated by  weight,  air  is  found  (nearly,  but  not 
with  strict  accuracy)  to  consist  of  one  atom  or 
equivalent  of  oxygen  to  two  of  nitrogen ;  or, 
estimated  by  volume,  the  oxygen  is  to  the  ni- 
trogen in  the  ratio  of  one  to  four.  The  car- 
bonic acid  and  aqueous  vapour,  taken  together, 
are  not  more  than  one -fiftieth  of  the  whole 
weight  A  thousand  cubic  inches  of  dry  air, 
the  barometer  standing  at  30  inches,  and 
Fahrenheit's  thermometer  at  60*^,  weigh  about 
810  grains.  The  same  bulk  of  water,  at  the 
same  pressure  and  temperature,  weighs 
202,525  grains,  or  more  than  800  times  that  of 
air. 

The  air,  in  common  with  all  other  bodies, 
has  weight  This  is  proved  by  weighing  a 
bottle  which  contains  air  in  a  very  delicate  ba- 
lance, and  then  by  repealing  the  process  afler 
the  air  has  been  exhausted  from  the  bottle  by 
the  air-pump.  From  this  we  are  immediately 
led  to  conclude  that,  like  all  other  heavy  fluids, 
air  exercises  pressure  upon  all  substances  which 
are  in  contact  with  it, — a  truth  that  was  very 
little  suspected  in  ancient  times.  The  density 
of  the  air  depend<«  upon,  and  is  a  consequence 
of,  the  pressure  of  the  superincumbent  atmos- 
phere ;  or  the  air  is  an  elastic  fluid ;  that  is, 
its  bulk  increases,  and  its  density  diminishes, 
whenever  the  exterior  pressure  is  wholly  or 
partially  removed.  Let  a  loose  bladder,  tied 
at  the  mouth,  and  not  so  full  of  air  as  to  be 
distended,  be  placed  under  the  receiver  of  an 
nir-pump,  so  that  the  air  which  presses  the 
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outside  of  the  bladder  can  be  exhausted ;  the 
interior  air  will  expand  so  soon  as  the  exhaus- 
tion begins,  vrill  presently  distend  the  bladder 
to  its  fullest  dimensions,  aiid  in  sotne  cases 
will  even  burst  it.  On  the  re-fidmission  of  the 
air  into  the  space  surrounding  the  bladder,  the 
latter  will  gradually  resume  its  former  dimen- 
sions, and  its  withered  or  flaccid  appearance. 
As  we  ascend  the  atmosphere,  the  supeiin- 
cTxmbent  columll  of  air  becomes  of  less  weight, 
and  the  density  becomes  less ;  that  is,  a  cubic 
foot  at  the  height  of  (say)  1000  fbet  above  the 
ground  is  not  so  heavy,  or  does  not  contain  so 
much  air,  as  a  clibio  foot  at  the  surface  of  the 
earth.  The  pressure  and  density  of  the  air 
are  regulated  by  the  following  law :  at  the  same 
temperature,  the  elastic  forces  of  two  portions 
of  air  (or,  which  is  the  same  thing,  the  weights 
of  mercury  they  will  balance)  are  in  direct 
proportion  to  the  densities,  or  in  inverse  pro- 
portion to  the  spitces,  occupied  by  these  por- 
tions. The  human  body  would  be  crushed  by 
the  pressure  of  the  air  oh  it,  were  there  not  a 
counter  pressure  f^om  within. 

The  temperature  of  air  influences  its  elastic 
force.  It  IS  probable  that  air  would  become 
first  liquid,  and  then  solid,  if  it  could  be  made 
suflSdently  cold.  Like  all  other  substances, 
air  gives  out  heat  when  it  is  compressed ;  a 
property  stnidngly  illustrated  by  the  fact  that 
tinder  can  be  set  on  fire  when  the  air  in  which 
it  is  contained  is  suddenly  and  violently  com- 
pressed. 

Air,  like  gases  and  vapours  generally,  en- 
larges its  bidk  with  evexy  increase  of  tempera- 
ture, or  increases  its  elastic  force  if  enlarge- 
ment of  bulk  be  prevented.  The  quantity  of 
this  expansion,  when  the  temperature  passes 
^m  the  freezing  to  the  boiling  point  of 
water  (that  is,  from  32**  to  212^  of  Fahren- 
heit's thermometer,  from  0**  to  80°  of  Reau- 
mur's, and  from  0""  to  100*"  of  the  Centigrade), 
is  375  parts  out  of  a  thousand  of  the  bulk 
irhich  it  had  at  the  freezing  point.  And  this 
enlargement  is  uniform ;  that  is,  whatever  ex- 
pansion arises  from  an  increase  of  12°  of  tem< 
perature,  half  as  much  arises  from  an  in- 
OMse  of  0°,  twice  as  much  from  one  of 
S4^  and  so  on.  From  the  di^erent  sys- 
tems on  which  the  Fahrenheit,  Heaumur, 
and  Centigrade  thermometers  are  graduated, 
it  follows  Uiat  the  increase  of  bulk,  corres- 
ponding to  a  rise  of  one  degree  of  temperature 
in  the  air  (the  bulk  of  32°  F.  being  Uken  as 
a  standard)  is  equal  to  i^lv)  vlfft  -whi  i^spec- 
tively.  In  some  few  cases  this  regularity  of 
expansion  is  not  quite  certain,  but  it  is  known 
to  be  very  near  the  truth. 

On  the  properties  of  air  with  regard  to  other 
bodies,  we  may  notice  that  probably  these  is 


a  slight  adhesion  of  air  to  many,  if  not  to  all 
surfaces.  A  small  needle  may  be  made  to 
swim  on  waU^r,  and  in  this  state  the  water 
evidently  reth-es  from  around  it,  leaving  it,  aa 
it  were,  suspended  over  a  hollow  in  tha  fluid. 
This  is  attributed  to  the  adhesion  of  a  coat  of 
air,  which,  with  the  iron,  makes  the  whole 
specifically  lighter  than  the  water.  Beccnt 
experiments  on  the  pendulum  have  led  some 
to  suspect,  that,  in  addition  to  the  resistance 
of  the  air,  a  slight  coatiUg  of  this  substance 
travels  with  the  pendulum,  and  thereby  causes 
an  irregular  addition  to  its  weight 

These  few  details  concerning  the  general 
properties  of  air  will  meet  with  various  illus- 
trations under  Aih-gun;  Ara-puuf ;  Atmos- 
phere ;  Balloon;  Combustion;  pNBUXATiCb; 
Stove  ;  Ventilation,  «fec. 

AIR-BEDS  and  CUSHIONS.     [Watkk 
PBOOF  Compositions.] 

AIR-BLADDER.  Cod-sounds,  which  are 
brought  in  great  quantities  from  Newfoundland, 
are  nothing  more  than  the  salted  oir-bladderi 
of  these  fishes.  The  Iceland  fishermen,  ua 
well  as  those  of  America,  prepare  isinglass  of 
a  very  excellent  quality  from  cod- sounds; 
though  they  are  not  acquainted  vnth  tlie 
inethod  of  clarif}ing  it,  which  the  Russi.tni> 
practise  in  preparing  that  article  from  Uie 
sound  of  the  sturgeon.     [Isinolass.] 

AIR  ENGINES.  Many  attempU  hare 
been  made  within  the  last  few  years  to  pro- 
duce engines  which  should  have  the  power  of 
steam-engines  without  the  use  of  steam.  Th^ 
compression  or  the  rarefaction  of  air,  brou^t 
about  in  some  one  of  many  difiVsrent  wa}s, 
is  the  agent  relied  upon  for  producing  amoving 
force.  In  1B40  Mr.  Stirling  patented  such  a 
macfiine,  and  read  a  description  of  it  before 
the  Institute  of  Civil  Engineers  in  1840.  In 
this  engine  two  strong  air-tight  vessels  ai^ 
connected  with  the  opposite  ends  of  a  cylinder, 
in  which  a  piston  works  in  the  usual  maiuier. 
About  four-fifths  of  the  interior  space  in  these 
vessels  is  occupied  by  two  similar  air-vessels, 
or  plungers,  suspended  to  the  opposite  extre- 
mities of  a  beam,  and  capable  of  being  alter- 
nately moved  up  and  down  to  the  extent  of  the 
remaining  fifth.  By  the  motion  of  these  in* 
terior  vessels  the  air  to  be  operated  upon  is 
moved  from  one  end  of  the  exterior  vessei  to 
the  other ;  and  as  one  end  is  kept  at  a  high 
temperature,  and  the  other  as  cold  as  possible, 
when  the  air  is  brought  to  the  hot  end,  it 
becomes  heated,  and  has  its  pressure  increased, 
whereas  its  heat  and  pressure  ard  diminished 
when  it  is  forced  to  the  cold  end.  Now  as  the 
interior  vessels  necessarily  move  in  opposite 
directions,  it  follows  that  the  pressure  of  the 
imcloaed  air  in  the  one  vessel  is  increased, 
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while  that  of  the  other  is  dimiiushed ;  ft  dif- 
ference of  pressure  is  thas  produced  upou  the 
opposite  sides  of  the  piston,  which  is  thereby 
made  to  move  from  one  end  of  the  cylinder  to 
the  other ;  and  by  continually  roversing  the 
motion  of  the  suspended  vessels  or  plungers, 
the  greater  pressure  is  successively  thrown 
upon  a  different  side,  and  a  reciprocating  mo- 
tion of  the  piston  is  kept  up.  The  piston  is 
connected  with  a  fly-wheel,  in  any  of  the  usual 
jnodeA,  so  as  to  communicate  motion  to  ma- 
chinery. There  is  a  furnace  to  heat  one  end 
of  the  air-vessels,  and  a  water-pipe  refrigeraior 
to  ccol  the  other;  and  the  air  traverses  nume- 
rous small  channels  in  its  course  from  the  one 
end  to  the  other,  in  such  a  mode  as  to  econo- 
mise the  heat.  An  engine  on  this  constmo- 
tion  has  been  used  in  an  iron  foundry  at 
Dundee. 

One  of  the  most  remarkable  projects  for  an 
air-engine  is  the  Carbonic  Acid  Locomoiivtt  for 
which  Hr.  Baggs  took  out  a  patent  in  1842. 
Carbonic  acid  gas  assumes  a  liquid  form  un- 
der a  pressure  of  about  540  lbs.  to  the  inch, 
at  a  temperature  of  32** ;  and  the  prqjeet  con- 
sists in  an  attempt  to  make  the  sudden  vapo- 
risation of  this  liquid  a  source  of  power.   Car- 
bonate of  ammonia  is  made  by  one  of  the 
usual  chemical   processes;    and  this    being 
separated  into  its  proximate  elements  of  car- 
bonic acid  gas   and  ammoniaoal  gas;  these 
two  gases   are  brought  to  the  liquid  state, 
either  by  the  chemicfd  method  of  Mr.  Faraday 
or  the  mechanical  method  of  Sir  M.  I.  Bronel. 
The  locomotive  or  other  engine  is  charged 
with  the  condensed  or  liquefied  gases,  which 
are  contained  in  veiy  strong  wrought  iron 
tabes;  and  on  opening  certain  valves,  the 
liquids  suddenly  flash  into  the  v^Knic  form, 
mix  and  combine  together,  and  are  condensed 
into  carbonate  of  ammonia  in  an  a^joitdng 
condenser.      This    carbonate    of    ammonia 
can  be  agsin  used  as  a  souree  whence  to  ob- 
tain the  two  gases.    The  sudden  force  gene* 
rated  when  the  liquids  expand  into  vapour, 
Lecomes  a  moving  power  for  the  machine. 
Apparatus  must  be  provided  at  suitable  sta- 
tions, for  making  the  two  gases,  and  oon< 
densing  them  into  the  liquid  form. — Such  is 
the  rationale  of  this  singular  scheme;  but 
we  are  not  aware  that  it  has  proeeeded  beyond 
the  specification  of  the  patent. 

Mr.  H.  Pratt  pubhahed  a  pamphlet,  about 
184d,  with  a  view  of  shewing  that  the  ascen- 
Bive  force  of  a  loity  current  of  air,  when  aided 
by  heat,  may  be  applied  to  the  moving  of  ma- 
chinery. The  common  smoke-jaek,  and  many 
other  machines  long  in  use,  illustrate  the 
force  of  an  ascending  column  of  heated  air ; 
but  Mr.  Pratt's  object  is  to  show  ttiat  there  is 


asoensive  power  in  a  tall  onirent  of  sir 
more  than  equal  to  the  result  produced  by  the 
healing  of  the  air  to  a  temperature  beyond 
that  of  the  external  atmoephere.  A  large 
bakery  has  been  established  on  this  principle 
at  New  York,  the  machinety  being  worked  by 
the  ascensive  foree  of  a  eunent  of  air  heated 
by  the  baking  ovens.  At  a  eertldn  height 
within  a  lofty  vertical  shaft  is  a  horixoiitdl 
wheel,  with  wings  or  vanes  attached  at  an  angle 
of  10° ;  the  ascending  air  causes  this  wheel  to 
revolve  horizontally }  drums  are  fixed  ofi  the 
spindle  of  the  wheel,  and  straps  or  bflnds 
from  these  drums  drive  the  machinery  for 
grinding  the  flour  and  kneading  the  dough. 
The  dimensions  of  the  various  parts  are  so  . 
calculated  as  to  prodooe  abotit  900  horse- 
power. 

Baron  Von  Bathea  made  triil  of  an  air- 
locomotive  on  a  common  road,  in  1848.  It 
travelled  from  Putney  College  (where  it  was 
eonstructed)  to  Wandsworth,  at  the  rate  of  10 
or  13  miles  an  hour.  The  air-reservoir  (sub- 
stitute for  a  steam  boiler)  had  a  capacity  of 
76  cubic  feet;  it  was  capable  of  being  charged 
with  aur  to  a  pressure  of  fiifty  atmospheres,  by 
a  6-horse  power  engine. 

AIK-GUK,  an  instnmient  for  projecting 
bullets,  in  which  the  moving  power  Is  the  rush 
of  condensed  air  allowed  to  escape,  instead  of 
the  formation  of  gases  arising  from  the  igni- 
tion of  gunpowder. 

In  the  stock  of  the  air-gun  is  a  condensing 
syringe,  the  piston  of  which  condenses  air  into 
a  cavity  having  a  valve  opening  inwards,  just 
behind  the  bullet  The  barrel  is  open,  and 
the  bullet  (which  should  just  fit  the  barren 
is  inserted  in  the  usual  way.  The  trigger 
opens  the  valve  behind  the  buUet,  and  permits 
the  rush  of  the  condensed  air,  which  propels 
the  bullet  forward.  The  moment  the  finger 
is  withdrawn  from  the  trigger,  the  air  closes 
the  valve,  and  remains,  somewhat  less  con- 
densed than  before,  for  the  next  discharge. 

The  same  principle  has  been  variously  ap- 
plied. In  the  magazine  air-gun,  there  is  a 
reservoir  of  bullets,  in  a  channel  under  the 
barrel,  one  of  which  is  turned  in  by  a  cylindri- 
cal cock  pierced  by  a  tube,  which  in  one  posi- 
tion is  a  continuation  of  the  reservoir  of  bul- 
lets, and  in  another,  of  the  barrel.  Thus  by 
turning  the  gim  upside  down,  and  tmming  the 
oock,  a  bullet  falls  into  it  from  the  reservoir, 
which,  on  returning  the  cock,  is  of  course  in 
the  barreL  In  some  air-guns,  the  Cavity  con- 
taining the  condensed  air  Is  a  hollow  copper 
ball,  which  can  be  screwed  on  to  the  gun  after 
condensation.  The  Air-Cane  ii  so  called  be- 
cause it  is  usually  in  the  form  of  a  walking 
stick.      The  handle  contains  tlie  condensed 
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ur,  and  can  be   unscrewed  and  filled  by  a 
separate  condensing  syringe. 

No  power,  but  only  a  convenient  adaptation 
of  power,  is  guned  in  an  air-gun ;  since  the 
«undensation  of  the  air  itself  requires  an  ex- 
penditure of  power.  The  instrument  has 
hitherto  been  little  more  than  a  toy. 

In  1849  a  singular  air-gun  was  invented,  in 
which  the  elastic  quali^  of  guUa-percha  was 
brought  in  aid  of  the  elasticity  of  air,  so  as  to 
charge  the  gun  without  the  necessity  for  a 
-xmdensing  syringe — such,  at  least,  was  the 
theoiy  of  the  apparatus. 

AIB-PUMP,  is  an  instrument  for  removing 
the  air  out  of  a  vessel.  It  effects  the  reverse 
operation  to  that  performed  by  the  condensiMg 
tjfriage,  by  which  additional  air  is  forced  into 
avesseL  Both  in  the  exhausting  and  the 
condensing  syringe  there  is  a  tube  closed  at 
one  end,  excepting  an  orifice  to  which  a  valve 
or  lid  is  attached.  A  piston,  with  a  rod  and 
handle,  enters  at  the  other  end,  and  can  be 
moved  up  and  down  the  tube.  The  piston  is 
not  entirely  closed,  but  has  a  valve  opening 
the  same  way  as  the  other  valve.  Both  are 
attached  to  vessels,  the  air  of  which  is  to  be 
rarefied  or  condensed.  In  the  exhansting 
syiinge,  both  valves  open  upwards  or  let  air 
only  oMt  of  the  vessel  and  the  piston :  in  the 
condensing  syringe,  both  open  downwards,  or 
let  air  only  into  the  vessel  and  the  piston.  In 
the  exhausting  syringe,  every  time  that  the 
piston  is  drawn  upwards^  it  leaves  a  sort  of  va- 
cuum in  the  barrel ;  and  the  air  in  the  receiver 
forces  up  the  lower  vahre  to  fiU  up  this 
vacuum.  At  the  next  movement,  the  air  thus 
raised  is  driven  ont  of  the  instrument  altoge- 
ther ;  for  the  valves  ai«  so  placed  that  no  air 
can  go  from  above  downwards.  "Bj  repeated 
movements  of  this  kind,  nearly  all  the  air  may 
be  drawn  out  of  the  receiver.  In  the  conden- 
sing ^Tiiige,  all  the  operations  are  exactly  re- 
versed; the  dourmward  motion  of  the  piston 
being  the  efficient  agent  in  forcing  into  the  re- 
ceiver a  quantity  of  air  many  times  greater 
than  that  which  it  originally  contained. 

The  exhausting  syringe  is,  in  principle,  the 
common  air-pump.  In  most  forms  of  air- 
pump  there  is  at  the  top  a  metal  plate  ground 
to  a  perfectly  plane  surface,  on  which  is  placed 
an  inverted  glass  jar  or  receiver,  whence  the 
air  is  to  be  extracted.  A  hole  in  the  plate  is 
connected  with  a  tube,  which  communicates 
with  two  pomp  bamU.  These  barrels  are  ex- 
hausting syringes.  One  or  moK  goages  are 
attached  to  the  instrument  to  test  the  degree 
of  eThanstion  of  the  air.  The  pistons  which 
wqpik  in  the  two  pamp-bam.4s  are  connect^  j 
by  a  rack-and-piniOQ  movement  with  a  handle, 
IB  such  a  wav  that  when  the  handle  is  woi^ed 


in  somi-circular  movements,  the  pistons  are 
raised  alternately.  As  the  lower  part  of  each 
barrel  is  connected  with  the  receiver  by  means 
of  the  tube,  the  movements  of  the  two  pistons 
gradually  draw  out  the  air  from  the  receiver, 
in  the  manner  of  the  exhausting  syringe  ;  and 
in  this  way  a  neariy  perfect  vacuum  may  be 
produced. 

In  most  of  the  objects  for  which  an  air-pump 
is  required  in  scientific  experiments,  a  glass 
receiver,  provided  with  stop-cocks  or  other 
atj^nstments,  is  placed  on  the  plate  of  the  air- 
pump  to  have  the  air  extracted ;  aud  experi- 
ments or  observations  are  made  in  the  vacaum 
thus  produced. 

If  the  receiver  of  an  air-pump  ^  open  at 
both  ends,  and  the  upper  orifice  be  stopped  by 
the  hand, — on  exhaustion,  the  pressure  of  the 
exterior  air  will  be  painfully  great  on  the 
hand.    If  a  piece  of  bladder  be  tied  tightly 
over  the  orifice,  as  the  exhaustion  proceeds 
the  bladder  will  be  pressed  inwards,  and  will 
finally  burst  with  a  loud  noise.     The  woght 
of  the  air  is  proved  by  exhausting  a  copper 
ball  f^imished  with  a  stop-cock,  which  is  shat 
before  the  ball  is  removed  from  the  air-pump: 
it  will  then  be  found  to  weigh  less  than  before 
the  exhaustion  was  made.    The  presence  of 
air  in  various  substances  may  be  detected  by 
means  of  an  air-pump.      A  glass  of  liquid 
placed  under  the  receiver  wiU  give  out  bubbles 
of  air  as  soon  as  the  exhaustion  begins.    A 
shrivelled  apple  will  be  restored  to  apparent 
freshness  by  the  expansion  of  the  air  which  it 
contains ;  but  wiU  resume  its  original  appear- 
ance when  the  air  is  aUowed  to  return.    The 
elasticity  of  air  may  be  shown  by  pladng  a 
bladder  under  the  recerrar,  not  distended,  and 
the  mouth  of  which  is  tied  up ;  on  exhausting 
the  recover,  the  air  contained  in  the  bladder 
will  ei^and  it  more  and  more,  as  more  of  the 
pressure  from  the  exterior  is  removed,  and 
the  bladder  will  finally  burst  from  the  interior 
pressure.    If  a  hole  be  made  in  the  smaller 
end  of  an  egg  whieh  is  placed  under  the  re- 
ceiver, the  small  bubble  of  air,  which  is  always 
found  in  the  larger  end,  will  by  its  expansion 
force  out  the  contents  of  the  egg. 

In  machinery  employed  in  manufactares, 
the  air-pump  is  applied  in  vaiioos  ways,  espe- 
cially with  some  forms  of  steam-engines.  In 
such  cases  no  glass-receiver  is  necessary,  and 
the  mechanism  of  the  air-pump  is  larger  and 
stronger. 

AlBrSADDLE.  The  principle  of  the  air 
vessel  has  been  apptied  within  the  last  few 
years  to  the  prodoction  of  saiddles :  the  lea- 
ther being  made  into  a  hollow  ease,  and  in- 
dated  with  air,  as  a  means  of  formin!;  an  ea<v 
seat  for  the  rider.    A  pai'^nt  wa-t  itJ  on  i  .:  T.  r 
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the  inTention ;  bat  it  may  be  doubted  whether 
the  joltiiig  action  to  which  a  saddle  is  subjected 
would  not  be  too  severe  for  an  air-stuffed 


AIA-VESSEI^,  ot  Atr-Chamben^  are  used 
in  razioos  machines,  either  to  regulate  and 
ci|naiise  the  propulsion  of  fluids,  as  in  a  Fibe- 
EsajxK ;  or  to  regulate  and  check  the  velocity 
of  i^paratns  which  might  otherwise  attain  a 
dangerous  degree  of  speed.  An  example  of 
the  last-mentioned  use  is  afforded  by  the  con- 
tmance  employed  by  Mr.  Timothy  Bramah, 
instead  of  a  fly,  to  regulate  the  speed  of  a 
tread-mill.  In  this  contrivance  the  turning  of 
the  tread-wheel  is  made  to  work  a  series  of 
large  bellows,  or  air-vessels  resembling  bellows, 
in  which  the  apertures  for  the  ingress  and 
egress  of  air  ara  fitted  with  sliding  plates 
worked  by  an  apparatus  resembling  the  gover- 
nor of  a  steam-engine ;  so  that  whenever  the 
speed  of  the  machinery  exceeds  the  desired 
limit,  the  apertures  are  reduced,  and  a  greater 
resistance  is  thereby  occasioned.  Similar  con- 
trivances, in  which  a  cylinder  and  piston  may 
be  used  instead  of  bellows,  and  water  or  oU 
instead  of  air,  may  be  advantageously  employed 
in  lieu  of  ordinary  breaks  for  cranes  used  in 
lowering  heavy  goods,  and  in  various  other 
machines. 

AIBDRIE  has  lately  sprung  up  to  be  the 
c<>ntre  of  one  of  the  most  important  mining 
districts  in  Scotland.  It  is  situated  about  a 
dozen  miles  east  of  Glasgow.  The  whole  dis- 
trict beneath  and  around  Airdrie  abounds  in 
the  richest  ironstone  and  coal ;  and  some  of 
the  largest  iron- works  in  Scotland  are  here  lo- 
cated, around  which  a  numerous  population  of 
miners  and  workpeople  is  accumulating.  Air- 
drie is  connected  with  Glasgow  by  the  Monk- 
land  Canal  and  by  the  Caledonian  Bailway,  by 
which  routes  its  mineral  treasures  reach  the 
great  emporium  of  Scottish  commerce. 

AIX,  a  considerable  town  of  France,  in  the 
department  of  the  Bouches  dn  Rhone,  carries 
on  an  important  trade  in  hardwares,  fish,  and 
the  productions  of  the  neighbouring  country. 
Among  the  manufactures  are  silks,  velvets, 
woollen  cloth,  and  printed  calicoes. 

ALABA'MA,  one  of  the  southern  United 
States  of  North  America,  is  a  flourishing  seat 
of  commerce  and  industxy.  The  forest  trees 
in  the  middle  and  north  of  the  state,  are  post 
oak,  white  oak,  black  oak,  hickory,  poplar, 
cedar,  pine,  chestnut,  and  mulberry ;  in  the 
south,  pine,  ejpreas,  and  loblolly.  Iron  ore  is 
found  in  various  parts  of  the  state,  and  coal  is 
abundant  on  the  Black  Warrior  river  and  the 
Cahawba  river.  Cotton  is  the  staple  produc- 
tion of  the  state,  but  Inctian  com,  rice,  wheat, 
oats,  &e,f  are  produced.    The  Alabama  river 


is  navigable  for  vessels  drawing  six  feet  water, 
60  miles  above  its  junction  with  the  Tombig- 
bee,  to  Claiborne,  and  has  four  or  five  feet 
water  for  150  miles  farther,  to  the  mouth  of 
the  Cahawba.  The  Tombigbee  is  navigable  for 
small  sailing  vessels  to  St  Stephens,  150  miles, 
and  for  steam-boals  to  Columbus  in  Missis- 
sippi State ;  its  total  length  is  450  miles,  and 
it  is  mmgable  for  boats  nearly  the  whole  length. 
Cotton  is  the  great  article  of  export.  The  dty 
and  port  of  Mobile  is,  next  to  New  Orleans, 
the  largest  cotton-mart  of  the  southern  states, 
820,000  bales  having  been  exported  in  a  year. 
40,000  bales,  of  about  5001b.  each,  are  armually 
shipped  from  Montgomery  in  this  State. 

Manufactures  are  spreading  considerably  in 
this  state.  Taimeries,  iron-foxmdries,  cut- 
leries, distilleries,  printing -ofilces,  &c.,  are 
rapidly  increasing.  Since  the  collisions  of 
opinion  between  the  northern  and  southern 
states  respecting  slavery,  the  latter  have  begun 
to  erect  cotton  mills  as  a  means  of  fostering 
their  own  cotton  culture ;  and  Alabama,  as 
one  of  them,  is  rising  in  importance.  In  t)io 
middle  of  1850  there  were  in  Alabama  12 
cotton  mills,  with  12,560  spindles  and  300 
looms ;  and  there  were  then  contracts  in  force 
for  20,000  more  spindles  and  550  more  looms. 
The  exports  from  Alabama  in  1648  were  valued 
at  11,027,740  dollars.  The  population  of 
Alabama  has  risen  from  20,845  in  1810,  to 
024,827  in  1845.  The  railways  in  Alabama 
at  the  beginning  of  1849  were  113  miles  in 
length,  viz.,  from  Montgomery  to  West  Point, 
and  from  Tuscumbia  to  Decatur. 

ALABASTER,  is  a  delicato  white  soft  kind 
of  marble,  used  for  ornamental  piuposes.  The 
name  is  derived  from  Alabastron,  a  town  of 
Egypt,  where  there  appears  to  have  been  a 
manufactory  of  small  vessels  or  pots,  made  of 
a  stone  found  in  the  mountains  near  the  town. 

There  are  two  kinds  of  alabaster :  the  one 
is  a  carbanaie  of  lime ;  the  other  is  gypsum,  or 
auiphate  of  lime.  Many  of  the  ancient  perfVime 
vessels  are  made  of  the  compact  crystalline 
mass  deposited  from  water  holding  carbonate 
of  lime  in  solution,  which  is  found  in  many 
places  in  almost  every  country.  It  is  easy  to 
ascertain  of  which  of  the  two  kinds  a  vessel  is 
composed;  for  carbonate  of  lime  is  hard,  and 
effervesces  if  it  be  touched  by  a  strong  acid; 
but  sulphaU  of  lime  does  not  effervesce,  and  is 
so  soft  that  it  may  be  scratched  with  the  nail. 
The  term  alabaster  is  now  generally  applied 
to  the  softer  stone.  This  last,  when  pure,  is 
a  beautiful  semi-transparent  snow-white  sub- 
stance, easily  worked  into  vases,  lamps,  and 
various  other  ornaments ;  but  it  is  seldom  found 
in  masses  large  enough  for  statuary;  and,  in- 
doeil,  artists  would  be  unwilling  to  execute  any 
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great  woik  in  a  material  so  very  liable  to  in- 
jury. It  is  largely  foond  in  Italy  and  in  Der- 
byshire. 

There  are  many  ingenious  modes  of  pro- 
ducing slight  modifications  in  alabaster,  in 
respect  to  colour  or  some  other  of  its  proper- 
ties. Alabaster  may  be  bronzed,  by  coating  it 
once  or  twice  with  size,  and  touching  it  with  a 
bronze  powder,  of  which  many  different  vari- 
eties are  manufactured.  By  a  judicious  use 
of  bronzing,  very  pleasing  effects  may  be  pro- 
duced in  an  alabaster  statuette.  Alabaster 
may  be  cleaned,  by  washing  with  soap  and 
warm  water,  and  rinsing.  It  may  be  polisf^ed, 
by  rubbing  it  with  dried  shave-grass,  then  with 
a  paste  of  lime  and  water,  and  lastly  with 
powdered  talc.  It  may  be  hardened,  by  coating 
the  surface  with  a  mixture  of  plaster  of  Paris 
and  gum  arabic;  or  by  heating,  cooling, 
steeping  in  water,  drying,  and  polishing.  It 
may  be  stained  by  the  same  materials  and  in 
the  same  way  as  marble.  It  may  be  cemented 
when  broken  by  a  mixture  of  quicklime  and 
white  of  egg.  And  lastly,  it  may  be  etcfud  by 
covering  it  with  an  etching-ground  composed 
of  white  wax,  white  lead,  and  oil  of  turpentine, 
and  proceeding  in  the  customary  method  of 
the  etching  process. 

The  alabaster  manufacture  is  one  of  some 
importance  in  Italy.  It  employs  numerous 
turning-lathes  in  Florence,  Leghorn,  Milan, 
and  other  towns.  At  Florence,  especially,  the 
beauty  and  uniformity  of  the  alabaster  enable 
it  to  be  worked  into  ornaments  of  considerable 
size.  The  larger  masses  are  cut  with  steel 
saws  into  blocks  and  pieces  of  various  shapes, 
which  are  afterwards  worked  into  the  desired 
form  by  lathes  and  tools.  Rasps,  fine  files, 
fine  chisels,  and  graving  tools,  are  the  chief 
aids  employed. 

ALABUM.  It  is  curious  to  mark  how 
much  ingenuity  has  been  displayed  within 
the  last  few  years  in  the  invention  of  alarums, 
and  bow  many  patents  have  been  taken  out 
for  the  inventions.  In  all  such  contrivances 
there  is  some  UtUe  bit  of  mechanism  or  other 
which  gives  a  shrill  sound  whenever  atten- 
tion is  required  to  be  directed  to  any  subject 
with  which  the  alarum  is  associated. 

Without  describing  any  of  the  older  forms, 
we  may  glance  at  a  few  of  the  modem  sug- 
gestions. A  Mr.  Allen,  in  1844,  registered  an 
alarum  intended  to  prevent  ii^ury  to  boilers 
from  the  watdr  falling  below  its  proper  level. 
The  machine  consists  of  a  float  within  the 
boiler,  a  steam-whistle  on  the  exterior,  and  a 
tube  of  connection.  When  the  water  is  at  a 
proper  height  in  the  boiler,  the  float  is  buoyed 
up,  and  the  whistle  is  silent ;  but  when  the 
witer,  and  with  it  the  floaty  descends  too  low, 


a  little  valve  in  the  tube  opens,  and  a  current 
of  steam  from  the  boiler  ascends  to  the 
whistle,  which  immediately  gives  forth  a  shiiU 
sound,  thereby  indicating  that  the  water  has 
sunk  too  low  in  the  boiler. 

The   alarums  suggested   within   a  recent 
period  for  use  on  railways,   are  exceedingly 
numerous.     One  patented  by  Mr.  Boull,  is  a 
railway  whistle,  so   eonstracted  as  to  yield 
several  notes,  capable  of  being  combined  into 
a  code  of  signals.     A  chemical   alartun  by 
Mr.  Mowbray  consists  of  a  copper  cylinder, 
with  a  whistle  at  the  top.     A  piece  of  car- 
bonate of  lime  and  a  little  muriatic  acid  are 
put  into  the  cylinder,  by  which  carbonic  acid 
gas  is  speedily  generated ;  and  this  is  forced 
by  some  kind  of  mechanism  into  the  whistle, 
whenever  a  sound  is  required  to  be  produced. 
A  contrivance  by  Mr.  Hoare,  described  before 
the  Society  of  Arts,  consists  of  a  chain  of  rods 
extending  from  end  to  end  of  a  railway  train, 
and  moring  freely  on  joints.    At  the  end  of 
the  chain,  in  the  guard's  carriage,  is  a  crank 
which,  when  the  rods  rotate  on  their  axes, 
comes  in  contact  with  a  hammer,  and  causes 
it  to  strike  a  bell.    The  driver,  or  the  pas 
sengers  in   any  carriage,    can   give  a  slight 
rotatory  motion  to  the  rod.s,  and  thus  signals 
be  communicated. 

But  the  busiest  contriver  of  alarums,  per- 
haps, is  Mr.  Butter,  who  has  called  to  his  aid 
the  marvels  of  electricity.     In  a  patent  for 
several  such  contrivances,  taken  out  by  bim 
in   1847,   one  variety  is  the   Fire  Alarum,  a 
complicated  apparatus  intended  for  use  in 
large  buildings.    A  galvanic  batteiy  is  placed 
in  one  room,  the  alarum  in  another,  thermo- 
meters in  every  room,  and  copper  wires  to 
connect  all  these  pieces  of  apparatus.    If  the 
temperature  of  any  room  be  greatly  raised, 
as  by  accidental  fire,  the  rising  mercury  iu 
the  thermometer  comes  in  contact  with  a 
metallic  ^ire,  which  sets  the  galvanic  batieiy 
in  action,  and  this  again  works  the  alarum- 
bell  in  the  same  way  as  an  electro-telegrapbio 
clock,  but  with   an  adjustment  intended  to 
show  in  which  room  the  rise  of  temperature 
has  occurred.    A  second  variety,  the  Tretpau 
Alarum,  depends  for  its  action  on  the  pladog, 
near  every  door  and  window,  of  a  tube  con- 
taining mercury,  open  at  the  top;  the  open- 
ing or  closing  of  the  door  or  window  brings 
a  small  wire  into  contact  with  the  surface  of 
the  mercury,  and  this  completes  a  galvamo 
connection  with  a  battery  in  another  room : 
all  the  parts  of  the  apparatus  mi^  be  the 
same  as  those  in  the  fire  alarum,  except  oy 
having  open  tubes  of  mercury  near  doors  and 
windows,  instead  of  thermometers  in  eaoh 
room.    A  third  variety,  the  BttUwag  Alurmn, 
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is  intended  to  establish  signals  of  communi> 
eation  betireen  the  guard  and  the  cngino- 
drirer  0f  a  railira^  train.  There  is  a  copper 
wire  carried  through  or  upon  or  beneath 
each  carriage,  and  connected  with  another  in 
the  a^i^ining  carriage  by  a  flexible  metallic 
cord:  the  irire  and  cord  being  coated  with 
gntta  percha  to  secure  isolation.  There  is 
thus  a  trire-cotXUnunication  from  end  to  end 
of  the  train.  The  guard  has  in  his  box 
or  seat  a  very  small  galvanic  battery ;  and 
the  tegine-driver  has  a  series  of  small 
stdds  connected  with  the  rail  on  which  his 
hand  is  Usually  resting.  When  the  guard 
wishes  to  communicate  with  the  engine- 
driver,  he  sends  a  slight  galvanic  shock 
through  the  wire  to  the  spot  on  which  the 
hand  of  the  driver  rests ;  and  the  duplica- 
tion or  variation  of  the  shock  may  be  made  to 
indicate  various  signals. — ^It  must  be  evident 
that  great  completeness  and  exactness  would 
be  necessary  to  render  any  of  the  above  three 
kinds  of  alarum  efficient  for  the  purpose  in- 
tended. 

A  floating  alarum  was  suggested  a  few 
years  ago  by  Mr.  Hobbs,  of  Bristol,  to  be 
moored  to  a  sunken  rock  or  other  dangerous 
place  at  sea.  The  centre  of  the  machine  is 
an  air-vessel  or  buoy.  At  each  end  is  a 
box  in  which  a  whistle  is  fixed,  whose  mouth 
is  protected  from  the  water.  As  the  water  of 
tlie  sea  circulates  in  certain  parts  of  the  in- 
terior of  the  machine,  it  drives  the  air  alter- 
nately from  one  end  to  the  other,  and  impels 
it  through  the  whistles;  and  the  more  vio- 
lently the  sea  rocks  the  floating  machine,  the 
louder  will  the  whistles  give  forth  their  sound. 
The  proposal  of  the  inventor  is  to  make  the 
buoy  and  whistles  of  such  dimensions  that 
the  sound  may  be  heard  some  miles  distant. 
Many  of  the  above  good  tilings  remain  in 
the  form  of  mere  suggestions,  not  yet  practi- 
cally carried  out;  and  it  must  be  owned  that 
some  of  them  are  rather  cumbrous  and  com- 
plicated. 

ALBANIA,  a  country  of  European  Turkey, 
stretching  along  the  coast  of  the  Adriatic  and 
Mediterranian  seas,  is  very  nigged  and  moun- 
tainous, and  has  but  few  rivers  of  any  note. 
Among  the  natural  productions  may  be  men^ 
tioned  many  species  of  oak ;  as  the  quercus 
cerriM,  which  aflbrds  timber  of  good  size  and 
quality ;  and  fhe  Talonia oak  ( quercus  (e^ilopsL 
the  acorns  of  which  are  used  in  dyeing,  and 
supply  an  article  of  export  from  many  parts  of 
Turkey.  Other  trees  are  the  chestnut,  the 
plane,  ihe  cypressj  the  ash,  the  cedar,  the 
pine,  and  tlie  larch.  The  wild  vine  and  the 
elder  are  also  frequent  on  tlie  mountains,  and 
the  woods  and  Wastes  nourish  the  Amphilo* 


chian  peach,  the  Arta  nut,  and  the  quince. 
The  ciilLivated  fruits  are  theoUre,  whioh  might 
be  rendered  more  productive  by  better  care ; 
the  rine,  the  pomegranate,  the  orange,  the 
lemon,  the  mulberry,  and  the  fig.  The  agri- 
cultural produce  consists  of  barley,  oats,  maize, 
and  other  groins,  tobacco,  and  cotton ;  some 
portion  of  it  is  exported.  Horses,  asses, 
cattle,  sheep,  and  goats  are  reared,  and  are 
sold  to  the  Ionian  Islanders.  The  milk  of  the 
goats  b  made  into  cheese,  a  small  quantity  of 
which  is  exported;  and  their  skins  serve  to 
hold  wine  (to  which,  however,  they  impart  a 
strong  flavour). 

Agriculture  is  in  a  lowly  condition.  The 
plough  is  of  simple  construction,  and  in  time 
of  harvest  they  reap  their  oom,  though  with 
Uttle  skill,  and  they  never  mow  it.  The  busi- 
ness of  sowing  and  reaping  is  left  to  the  women 
and  to  the  aged.  The  young  men  fell  timber 
or  dress  the  vines.  There  are  few  arta  or 
manufactures.  The  Albanians  export  a  con- 
siderable number  of  capotes  annually;  and 
they  produce  some  embroidery  on  velvet,  stuff, 
and  cloth,  for  wliich  the  country  enjoys  a 
better  reputation  than  any  other  part  of  Euro- 
pean Turkey;  but  this  is  the  work  of  the 
Greeks  of  Joannina,  who  are  an  industrious 
people,  rather  than  of  the  Albanians. 

The  trade  consists  mainly  in  the  exchange 
of  natural  productions  for  the  manufactures  of 
nations  more  refined.  Oil,  wool,  wheat,  maize, 
and  tobacco,  are  sent  to  the  kingdom  of 
Naples,  or  to  tBe  Ionian  Isles  and  Malta ;  and 
sheep,  goats,  dlittle,  and  horses,  to  the  Ionian 
Islands.  Cotton  wool  and  timber  are  ex- 
ported from  the  Gulf  of  Arta;  but  the  cotton 
is  brought  chiefly  Apom  Thessaly,  and  the 
timber  from  ancient  Acamania,  on  the  south 
side  of  the  gulf.  The  manufactured  goods 
which  they  export  are — capotes ;  gun  and 
pistol  stocks,  mounted  in  chased  silver,  plain 
and  gilt ;  and  embroidered  velvets,  stuffs,  and 
cloths.  They  import  coffee  and  sugar  from 
Trieste;  knives,  sword-blades,  gun-barrels, 
glass  and  paper,  from  Venice ;  gold  and  silver 
thread,  for  embroidery,  from  Vienna ;  French 
and  German  cloth,  coarse  and  ill-?1yed,  firom 
Leipsic;  and  caps  and  a  few  other  articles 
from  various  parts.  The  want  of  ready  means 
of  communication  is  a  great  impediment  to 
traffic.  Goods  are  conveyed  by  pack-horses, 
four  or  five  of  which  ai-e  attached  to  each 
other  by  cords,  and  guided  by  one  man. 

ALBANY,  a  district  situated  at  the  eastern 
extremity  of  the  colony  of  the  Cape  of  Good 
Hope  in  South  Africa.  The  bays  and  inlets 
along  the  coast  of  this  district,  are  frequented 
by  abundance  of  excellent  fish  fit  for  curing. 
A  large  natural  salt  pan  is  situated  near  the 
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Zondag  Kiver,  in  which  the  salt  forms  in 
masses  four  or  five  inches  thick ;  this  furnishes 
a  supply  of  salt  to  the  district  The  most  im- 
portant part  of  the  trade  of  Albany  consists  in 
the  trafi&c  carried  on  by  licensed  traders  with 
the  native  tribes,  beyond  the  boundary  line  of 
tlie  colony.  This  trade  is  carried  on  through 
a  wide  extent  of  country,  in  the  Kaffer  terri- 
tory. The  principal  articles  procured  in  this 
manner  are  hides,  horns,  and  ivory,  together 
with  a  considerable  number  of  live  catde.  The 
attention  of  the  settlers  has,  within  the  last 
few  years  been  drawn  to  the  improvement  of 
the  growth  of  wool;  and  during  1848  and  1849, 
many  manufactories  were  established  in  the 
towns. 

ALBATA,  is  the  name  given  to  one  of  the 
numerous  varieties  of  wltUe  metai,  now  so 
largely  used  in  many  branches  of  manufac- 
ture at  Birmingham.  Many  different  mixtures 
or  alloys  will  produce  a  white  metal.  For 
example,  Mr.  Parker  obtained  in  1844  a  patent 
for  five  such  compoimds,  all  having  the  pro- 
perties of  whiteness  and  considerable  mallea- 
bility. One  consists  of  zinc,  tin,  iron,  and 
copper,  in  certain  specified  proportions;  an- 
other of  zinc,  tin,  and  antimony;  a  third  of 
zinc,  nickel,  iron,  and  copper;  a  fourth  of 
copper,  nickel,  and  silver;  and  a  fifth  of  nickel, 
iron,  and  copper.  It  seems  evident  from  the 
specification,  that  many  different  proportions 
of  the  ingredients  may  be  adopted,  in  each  of 
the  above  kinds.  The  mode  o(  making  white 
metal,  of  zinc  50,  tin  48,  iron  I,  and  copper  3, 
is  thus  described : — ^the  iron  and  copper  are 
first  melted  together  in  a  crucible,  and  while 
in  a  Aised  state,  the  tin  is  added  in  such  quan- 
tities at  a  time,  that  the  iron  and  copper  shall 
not  become  solid;  the  zinc  is  then  added, and 
the  whole  well  combined  by  stirring.  The 
flux  is  composed  of  one  part  of  lime,  one  part 
of  Cumberland  ore,  and  three  parts  of  sal- 
ammonia.  The  alloy  thus  produced  may  be 
cast  in  sand  or  ingots  for  rolling. 

See  further  in  respect  to  these  compound 
metals  under  AUiOT. 

ALBERT  Dt&RER.     [Duheb.] 

ALBUM  (White),  was  a  tablet  on  which  the 
Roman  praetor's  edicts  were  written;  it  was 
put  up  in  a  public  place.  It  was  probably 
called  album  because  the  tablet  was  white. 
The  word  was  also  used  to  signify  a  list  of  any 
body  of  persons,  as  of  the  senators  and  of  the 
j6dices. 

A  book  which  is  intended  to  contain  tlie 
signatures,  or  short  verses,  or  other  contribu- 
tions of  persons  of  note  or  supposed  note,  is 
now  called  an  album.  The  name  is  also  given 
to  a  book  which  is  merely  intended  as  a  reposi- 
tory for  drawiugs,  prints,  verses,  and  such 


matters.  Trifling  as  it  may  i^pear,  an  album, 
in  the  hands  of  a  person  possessing  good 
taste,  may  be  made  a  vezy  graceful  article  of 
artistic  decoration.  Some  modem  specimens 
are  extremely  costly. 

ALBU'MEN  forms  a  constituent  principle 
of  plants  and  animals ;  and  its  essential  pro- 
perties are  found  to  be  the  same  from  which- 
ever kingdom  of  the  organised  world  it  is  de- 
rived. It  is  found  in  the  green  feculffi  of 
plants  in  general ;  in  the  fresh  shoots  of  trees ; 
in  the  sap  of  many  plants;  in  the  bitter- 
almond,  the  sweet-almond,  and  the  emulsive 
seeds  in  general;  but  it  exists  in  the  greatest 
abundance  in  such  vegetables  as  ferment 
without  yeast,  and  afford  a  vinous  liquor.  But 
albumen  exists  much  more  abundantly  in 
animals  than  in  plants.  It  forms  a  consti- 
tuent both  of  the  animal  fluids  and  solids.  Of 
the  animal  fluids,  it  forms  an  essential  part  of 
the  serum  of  the  blood ;  it  abounds  in  the 
fluid  that  moistens  the  surface  of  the  internal 
cavities  of  the  body  and  of  the  organs  they 
contain ;  and  it  exists  in  large  quantity  in  the 
watery  fluid  poured  out  into  those  cavities  in 
the  disease  termed  dropsy.  White  of  egg  is 
nearly  pure  albumen:  when  liquid  it  soon 
putrefies ;  but  if  carefully  dried  it  may  belong 
preserved.  In  the  animal  solids,  albumen 
forms  the  principal  part  of  the  skin,  of  fibrin, 
the  basis  of  muscle  or  flesh,  and  of  the  organs 
called  glands.  It  is  an  intricate  compound  of 
carbon,  hydrogen,  oxygen,  nitrogen,  sulphur, 
and  phosphorus. 

The  most  remarkable  property  of  albumen 
is  its  power  of  solidifying  under  circumstances 
which  would  rather  tend  to  liquefy  than  to 
solidify  most  substances.  White  of  egg  shows 
white  fibres  at  a  temperature  of  134^  F.,  soli- 
difies at  160**,  and  becomes  horny  at  212". 
When  mixed  with  water,  a  higher  temperature 
is  required  for  coagulation.  Albumen  is  pre- 
cipitated in.  white  fibres,  by  agitating  white  of 
egg  with  alcohoL  Galvanic  action  will  also 
coagulate  albumen.  Many  of  the  stronger 
acids  and  salts  will  have  the  same  effect;  and 
so  delicate  a  test  of  the  presence  of  this  sub- 
stance is  the  bichloride  of  mercury,  or,  as  it 
is  commonly  called,  corrosive  sublimate,  that 
if  a  single  drop  of  a  saturated  solution  of  cor- 
rosive sublimate  be  let  fall  into  water  contain- 
ing only  the  two-thousandth  part  of  albumen, 
it  will  occasion  a  milkiness  in  the  water,  and 
produce  a  curdy  precipitate. 

Albumen  is  not,  as  a  distinct  substance, 
largely  used  in  manufactures;  but  its  pre- 
sence in  many  natural  substances  greatly  in- 
fluences the  manufacturing  processes  adopted. 
It  is  employed  as  a  glaze,  or  species  of  varnish, 
and  as  a  clarifier  for  wines  and  syrups.    J-l- 
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is  made  bjr  dzying  white  of  egg 
to  a  horaj  consistency,  and  reduciug  it  to 
povder;  it  is  in  this  state  exported  lai^gely 
totbe  West  India  sugar  plantations,  where  it 
is  used  to  darify  sugar. 

ALBUBNUM,  in  plants,  is  that  part  of  the 
nan  of  trees  which  timber  merchants  call 
tapwood.  It  is  the  newly-formed  unchanged 
vood  IjiDg  immediately  below  the  bark,  and 
is  ahrajB  of  a  Tery  light  colour.  It  consists 
of  Uttie  besides  Tegetable  tissue;  in  which 
respect  it  difleis  from  heartwood  or  dttrdmen, 
vhiieh  is  Tegetable  tissue  combined  with  solid 
secredons,  the  nature  of  which  Taries  with 
thespeeiee. 

While  many  plaiits  have  the  albiimum  and 
hetiiwood  distmctly  separated,  there  are 
othen,  ieehnieally  called  white-wood  trees, 
which  consist  of  nothing  but  alburnum.  This 
smtn  from  their  not  forming  any  solid  secre- 
tioDs  whieh  can  gvre  durability  to  the  central 
piits;  hence  all  such  trees  are  quickly  perish- 
•Ue. 
ALCARRAZAS.  [Ck>OLBB.] 
ALCHEMY  was  originally  the  pretended 
vtof  making  gold  and  silrer ;  but  another  and 
nbeaqiient  oVJec^  of  alchemy  was  the  pre- 
ptntion  of  a  uxiiverBal  medicine.  Those 
•Uiemists  who  weie  supposed  to  be  skilled  in 
the  tit  were  termed  adepU  or  the  adepU, 

Aeoofding  to  tl&e  dodxine  of  the  alchemists 
tB  the  metals  aire  compoimds,  the  baser  of 
tlkvi  containing  t^ie  same  constituents  as  gold, 
bat  mixed  with  rarious  impurities,  which 
bemg  removed,  the  common  metals  would 
— rumf  the  properties  of  gold.  The  change 
«u  to  be  effected  by  lapU  pkUoMophorum,  or 
tbe  philosophers*  atone,  which  is  commonly 
BKotioned  as  a  red  powder  possessing  a  pecu- 
fiartmelL 

As  the  philoeopbers'  stone  was  said  to  take 
i  pest  part  in  the  pretended  transmutations, 
I>r.  Thomson  in  bis  *  Histoiy  of  Chemistry,* 
kn  endeavoured  to  disoover  its  probable 
diiracter.  After  quoting  a  description  given 
bf  one  of  the  alchemists,  he  states  that  this 
Bfitoioiis  agent  could  hardly  have  been  any 
tloog  else  than  an  oma^mo/'yoU;  snd  'there 
u  no  doubt,*  he  adds,  *  that  amalgam  of  gold, 
if  pn^ected  into  melted  lead  or  tin,  and  after- 
inds  eupellated,  would  leave  a  portion  of 
pAd;  all  the  gold*  of  course,  that  existed  pre- 
noQsiy  in  the  amalgam.  It  might,  therefore, 
have  been  employed  by  impostors  to  perstuide 
the  jgnonnt  that  it  was  really  the  philoso- 
phen*  stone;  but  the  alchemists,  who  pre- 
pHed  the  fMnplgam,  could  not  be  ignorant  that 
u  oootained  gold.' 

It  IS  thought  by  some  that  the  alchemists 
<U  nguiy  to  chemistxy,  by  bringing  it  into 


disrepute;  but  Dr.  Thomson  remarks,  that  a 
compensation  was  given  in  another  way: — 
*  As  the  alchemists  were  assiduotxs  workmen— 
as  they  mixed  all  the  metals,  salts,  Ac,  with 
which  they  were  acquainted,  in  various  ways 
with  each  other,  and  subjected  such  mixtures 
to  the  action  of  heat  in  dose  vessels,  their 
labours  were  occasionally  repaid  by  the  dis- 
covery of  new  substances,  possessed  of  much 
greater  activity  than  any  with  which  they  were 
previously  acquainted  ....  Thus  the  alche- 
mists, by  their  absurd  pursuits,  gradually 
formed  a  collection  of  facts,  which  led  ulti- 
mately to  the  establishment  of  sdentiflo  che> 
mistiy.' 

ALCOHOL,  is  the  chemical  name,  (pro- 
bably derived  from  the  Arabic),  for  ardent 
spirit.  Alcohol  is  the  intoxicating  principle  of 
beer,  wine,  and  fermented  liquors  in  general ; 
and  when  they  are  subjected  to  distillation,  the 
alcohol  and  a  considerable  quantity  of  water 
are  vaporized  and  condensed  together.  The 
distilled  products  have  different  names  and 
properties  according  to  the  substances  yielding 
them. 

It  is  explained  under  Ebbmemtatiok,  that 
when  that  process  is  going  on,  a  compound  of 
carbon,  hydrogen,  and  oxygen,  previously 
existing  in  the  form  of  f  vyar,  is  decomposed, 
and  out  of  it  are  formed  two  other  compounds, 
— alcohol  and  carbonic  acid.  It  is  in  this  way 
that  alcohol  is  obtained  for  use.  The  alcohol 
of  commerce  is,  however,  always  mixed  with 
water,  on  account  of  the  great  affinity  between 
them ;  and  it  is  a  difficult  chemical  process  to 
produce  absolute  or  pure  alcohol. 

Alcohol,  in  its  absolute  or  anhydrous  state 
(free  from  water),  is  a  limpid,  colourless 
Uquid,  of  an  agreeable  smell,  and  a  hot  pun- 
gent taste.  It  is  composed  of  carbon,  hydro- 
gen, and  oxygen.  Its  spedflc  gravity  is  0*791 
at08'*F.,  or  0*7947  at  59"*  F.  It  has  never 
been  £rozen,  although  exposed  to  a  tempera- 
ture 91^  below  zero,  or  128°  below  tlie  freez- 
ing point  of  water.  It  is  extremely  volatile, 
producing  considerable  cold  during  evapora- 
tion ;  the  degree  of  cold  is  proportional  to  its 
purity.  Heat  expands  alcohol  in  a  greater 
degree  than  it  does  water,  for  100,000  volumes 
become  104,168  by  being  heated  from  82^  to 
100° ;  whereas  an  eqtial  btdk  of  water  heated 
to  the  same  degree  is  increased  only  to 
100,908.  Under  the  average  atmospheric 
pressure  alcohol  boils  at  about  173°,  but  in 
the  vacuum  of  the  air-pump,  ebullition  occurs 
at  00°  and  even  below  it  Alcohol,  and  the 
vapour  arising  from  it,  are  extremely  inflam> 
mable ;  it  bums  with  a  lambent  flame,  the 
colour  of  which  depends  upon  the  strength  of 
the  alcohol ;  the  blue  tint  prevails  when  it  is 
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strong,  and  the  yellow  when  weak.  Althongh 
the  flame  of  alcohol  yields  bnt  little  light,  its 
heat  is  intense ;  it  horns  without  any  smoke. 
There  are  several  substances  which  commu- 
nicate colour  to  the  flame  of  alcohol :  boracic 
acid  and  salts  of  copper  impart  green,  barytic 
salts  yellow,  and  the  salts  of  strontia  an  in- 
tense and  beautiful  red  colour.  These  pro- 
perties are  made  available  in  pyrotechny  or 
nre-works. 

Alcohol  combines  in  deflxiite  proportions 
with  chloride  of  calcium,  nitrate  of  magnesia, 
and  other  salts,  with  which  it  forma  alcoatet. 
It  dissolves  resins,  essential  oils,  camphor, 
sugar,  soap,  and  numerous  acids,  with  read! 


from  the  ,lees  of  rice  wine ;  Tro^a,  made  in 
tlie  Rhemish  provinces  from  the  husks  of 
grapes  fermented  with  barley  and  lye;  TubiLf 
made  in  the  Philippine  Islands  from  palm- 
wine  ;  Vino  Meresel,  made  in  Mezieo  by  dis- 
tilling the  fermented  juice  of  the  A^ave; 
fPTUikep,  made  in  Scotland  and  Irelahd  from 
raw  and  malted  grain,  snd  m  the  soath  of 
France  from  sloes. 

Howeter  differetit  the  above  aloohoUo 
rages  may  be,  they  all  have  ft  common 
blance  in  these  partieulan : — they  all  oonsist 
6hiefly  of  dilute  spirit  or  alcohol;  tbey  all 
contain  portions  of  dss^tial  oils,  or  eolooring 
matter,  or  extractive  mtttter;  they  dl  dtriy« 


ness;  it  also   readily  dissolves   ammoniacal  their  distinctive  character  from  th«  nfttara  of 


gas.  As  alcohol  remains  fluid  at  the  lowest 
temperatures,  it  is  advantageously  employed 
in  filling  thermometer  tubes,  and  in  experi- 
ments on  artificial  cold ;  its  aniiseptic  proper- 
ties are  great,  and  hence  its  use  in  preserving 
anatomical  preparations;  on  account  of  its 
ready  inflammability,  the  purity,  and  the  in- 
tense beat  of  its  flame,  it  is  conveniently,  but 
not  economically  employed  in  chemical  lamps, 
usually  termed  Mpirii  lamps.  There  are  many 
other  useful  purposes  to  which  this  remark- 
able liquid  is  applied ;  but  its  chief  employ- 
ment is  in  the  form  of  beverages. 

ALCOHOLIC  DRINKS.    The  number  of 
alcoholic  drinks    is  surprisingly  large   and 
varied.    The  following  ore  the  principal: — 
Agua  ArdMnict  made  in  Mexico,  from  the  fer- 
mented juice  of  the  Agave ;  Arack  or  Arrack, 
made  in  India  from  the  juice  of  the  palm  and 
from  rice ;  Araka^  made  in  Tartary,  from  fer- 
mented mare's  milk;  Araki^  made  in  Egypt 
from  dates ;  Arika,  made  in  Tartary  and  in 
Iceland,  from  fermented  cow's  milk ;  Brandy ^ 
made  in  nearly  all  wine  countries  from  wine 
and  from  fruits ;  Geneva  or  Holland^  made  in 
Holland  from  malted  barley  or  xye,  rectified 
on  juniper  berries;   Oin,  made  in  England 
from  malted  barley,  rye,  or  potatoes,  and  rec- 
tified with  turpentine ;   Ooldwasser^  made  at 
Bantzie  from  various  kinds  of  com,  and  rec- 
tified with    spices ;    Kirsckwataer,  made   in 
Switzerland  from  the  Machaleb  cherry ;  /^u, 
made  at  Siam  from  rice ;  Maraschino^  made  in 
Dalmatia  from  the  Macarskaoheny ;  Mahwah 
Arrack^  made  in  India  from  the  flowers  of  the 
Madhuca  tree ;  Rnmy  made  in  the  West  Indies 
and  South  America  from  cane  sugar,  and 
molasses ;  BaHay  made  in  Dalmatia  from  the 
husks  of  grapes,  mixed  with  aromatica ;  JRos- 
soHof  made  at  Dantzic  from  a  compound  of 
brandy  with  certain  plants  ;  SekU-Kayavodka 
made  at  Scio  from  fruit  and  lees  of  wine  ; 
8taikaia4ravat  made    at    Kamschatka  from 
ft   sweet  grass ;  Sfiow-choo^  made  in  China 


these  added  stibstances ;  and  they  may  ftll  be 
made  to  yield  pure  ftloohol  by  re-dlstUlfttioa 
ftnd  rectification. 

Numerous  as  they  are,  these  drinks  ere 
wholly  distinot  from  the  various  rich  and  Itu- 
clous  CoBDULs  and  LtQustms,  of  wkieh  tiM 
reader  wiU  find  a  brief  ftdcoant  In  siibseqttftiit 
articles. 

ALCOHOMETER.   The  rigorous  proceed- 
ihgs  of  the  Exdse  in  collecting  the  duty  on 
EhgUsh  spirits,  render  the  use  of  several  in- 
struments necessary.    One  of  these  is  th« 
Alcohometerj  a  sort  of  hydrometer  fitted  to 
iiscertain  the  quantity  of  pure  aleohol  in  any 
given  ttiixtui>e  of  spirit  ftdd  water,  for  abso- 
lutely pate  alcohol  never  comes  before  the 
notice  of  the  public  generally;  it  is  always 
combined  more  ot  less  with  water.    Yarioos 
means  have  b^en  adopted  to  test  the  strength 
of  alcohol — ^finding  the  temperfttore  of  the 
vapour  produced,  determining  the  temperaturft 
produced  by  admixture  with  water,  or  ascer- 
taining the  degree  of  volatility ;  but  the  mode 
which  has  been  fonild  best  in  practieft  it  hj 
determining  the  specific  gravity,  which  beeomes 
greater  and  greater  ai^  there  is  more  snd  more 
water  mixed  with  the  sphit:  in  other  words,  « 
pint  of  spirit  and  wster  is  heaiAet  than  a  pint 
of  pure  spurit    The  Excise  ehfttge  dnty^  not 
on  the  quantity  of  li(}uor  manufaotoied  by 
distillation,  but  on  the  quantity  of  pure  spirit 
contained ;  and  this  quantity  is  deterained  hj 
the  alcohometer  or  hydrometer. 
ALDER.    [Alnus.] 

ALDERNEY,  or  AtJRIGNY,  one  of  Uie 
islands  in  the  English  Channel,  lying  in  the 
bay  of  Avranches,  near  the  eottst  of  Nor- 
mandy. The  soil  is  sandy,  gritty,  and  graveUy 
round  the  coast,  btti  in  the  valleys  it  Is  very 
fertile,  itex>ducing  excellent  com  and  potatoeft. 
In  the  meadotrs  th^y  grow  rye-grass  and 
clover,  which  give  excellent  milk  and  batter. 
The  grass  lands  occupy  about  one-thitd  of  the 
area  of  the  island.    The  land  is  generally  ele- 
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Tftted,  bat  oonsisU  both  of  high  and  low  tracts ; 
a  good  supply  of  excellent  water  is  procured 
in  every  part  of  the  island.  The  Aldemej 
cows  tpyntiuT)  their  reputation :  they  are  easily 
distinguished  from  those  of  the  neighbouring 
islands  by  being  rem^kably  small,  and  straight 
in  the  back. 

AJjB*  The  distinction  between  ale  and  beer, 
the  processes  of  manufacture,  and  the  arrange- 
ments of  the  great  London  breweries,  are 
deacnbed  und^r  Bbswx&iss  and  Bbswh^o. 

ALEMBIC,  a  chemical  apparatus  used  in 
distilUtion.  It  consists  of  a  body,  cucurbU,  or 
motrui,  to  contain  the  4uid  to  be  distilled ;  a 
kemd,  or  copilol,  fixed  above  it  to  receive  and 
condense  ^e  Tiipour  which  rises  on  the  appU- 
radoa  of  heat  to  the  cucurbit ;  and  a  pipe  de- 
scending from  ihe  head  to  a  r€ceiv4r,  or  vessel 
prepared  to  receive  the  condensed  product  of 
distillation,  which  in  its  passage  from  the 
head  to  the  receiver,  is  frequently  passed 
thioogh  a  worm  or  serpentine  pipe  immersed 
in  eold  water  as  a  refrigeratory.  Alembics 
or  stiUs  919  made  of  both  glass  and  metal, 
the  several  parts  being  fitted  together  with 
groimd  or  luted  joints,  and  of  various  forms 
aeoording  to  the  purpose  for  which  they  are 
employed.  They  are  of  gr^at  use  iu  manu- 
factoring  chemistry. 

ALEPPO.     [Halbb.] 

ALECROMETER.  One  of  the  novelties 
of  l&iO  was  a  contrivance  called  an  Aleuro- 
metar,  invented  by  M.  Bolaod,  a  Paris  baker, 
for  ascertaining  the  panifiable  or  bread-making 
qualities  of  wheaten  fiour.  This  determina- 
tion depends  upon  the  expanmon  of  the 
gluten  contained  in  a  given  quantity  of 
fiour,  when  freed  from  its  starch.  A  ball  of 
gluten  being  placed  in  a  cylinder  to  which 
a  piston  is  fitted,  the  apparatus  is  ex- 
posed to  a  temperature  of  150^;  and  as  the 
gluten  dilates,  its  degree  of  dilatation  is 
nuriced  by  the  piston  rod.  The  greater  the 
dilatation,  the  better  is  the  flour  fitted  for 
making  bread. 

ALEUTIAN  ISLANDS,  situated  in  the 
North  Pacific  Ocean,  between  Cape  Alaska  in 
North  America,  and  the  peninsula  of  Kamt- 
chatka  in  Asia,  are  one  of  the  centres  of  the 
iur-tnde.  In  1785  a  commercial  establish- 
ment was  formed  there,  for  the  prosecution 
of  this  trade ;  and  in  1799  this  company  re- 
ceived great  aid  and  protection  from  the 
Buaaian  government,  which  has  ever  since 
continued.  The  fur  animals  which  the  islands 
yield  are  bears,  beavers,  ermines,  otters,  foxes, 
and  seals.  Almost  the  only  occupations  of 
the  inhabitants  are  fishing  and  hunting,  and 
the  preparation  of  implements  necessary  for 
the  prosecution  of  those  pursuits.    In  fishing 


they  make  use  of  a  species  of  canoe,  which 
they  call  a  haidary  and  which  consists  of  a 
skeleton  of  wood,  over  which  a  covering  of 
seal  skins  is  extended.  Thus  constructed, 
these  canoes  are  so  extremely  light  that  they 
may  be  carried  about  by  one  person  without 
difficulty.  Domestic  occupations,  such  as 
making  clothes,  and  even  the  covering  of 
canoes,  are  performed  by  the  women,  who 
likewise  make  mats,  baskets,  and  other  usef^il 
articles  of  straw. 

The  Aleutian  Islands  have  been  recom- 
mended by  Lieut  Mauiy  as  a  coalUty  station, 
on  the  route  of  the  Padfio  Steamers  from 
California  to  China,  plai|ned  on  hi«  proposed 
Crreat  Circlf  system. 

ALEXA'NDRIA,  called  T$HndMeh  by  the 
Arabs,  the  only  seaport  of  Egypt,  stands  on 
an  artificial  neck  of  land  which  joins  the  con- 
tinent  to  the  ancient  island  of  Pharos.  It 
has  two  ports.  The  old  port  on  the  west  side 
of  the  town,  is  at  the  extremity  of  an  exten- 
sive roadstead ;  there  are  three  passages  into 
this  roadstead,  the  deepest  of  which  will 
admit  frigates,  and  probably  vessels  of  the 
line.  The  new  port,  which  is  on  the  east 
side  of  the  town,  is  more  exposed  and  shal- 
lower than  the  old  port  The  fort  of  Pharos, 
which  is  also  a  light-house,  is  connected  with 
the  island  of  Pharos  by  an  artificial  dyke, 
made  in  part  of  antient  granite  columns  laid 
transversely. 

Alexandria  is  the  chief  commercial  town 
of  Egypt  All  the  products  intended  for 
foreign  export  are  conveyed  by  the  Nile  and 
Mahmoudieh  Canal  to  Alexandria  for  ship- 
ment The  Mahmoudieh  Canal,  which  was 
restored  and  completed  by  Mohammed  Ali, 
in  18 19,  joins  the  Nile  at  Atfeh,  iO  miles 
from  Alexandria.  Alexandria  has  become  an 
important  station  in  the  line  of  communica- 
tion with  the  East  Indies,  and  its  importance 
in  tliis  respect  is  annually  increasing.  Steam- 
boats from  England,  Marseille,  Trieste,  and 
Constantinople,  sail  to  and  from  Alexandria 
regularly,  and  goods  and  passengers,  as  woll 
as  mails,  pass  by  the  Mahmoudieh  Canal  and 
the  Nile  to  Cairo,  thence  across  the  desert  to 
Suez,  then  by  the  Red  Sea  and  Arabian  Sea 
to  Bombay;  and  so  from  Bombay  by  the  same 
route  back  again. 

It  is  an  instructive  example  of  the  changes 
which  mark  the  histoxy  of  commerce,  that 
this  same  city  of  Alexandria,  which  is  now 
growing  in  trading  importance  every  year, 
was  a  great  centre  of  commerce  more  than 
2,000  years  ago;  while  in  a  great  part  of  the 
intervening  period  it  sank  to  a  position  of 
insignificance.  Humboldt,  in  his  Co!^mo$^ 
says: — "Under    PtolemrRus    Philadelphus, 
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age,  is  mentioned  here  as  the  author  of  a 
calcalaUon  often  repeated  which  is  a  forcible 
ilhistration  of  the  value  conferred  upon  a 
raw  material  by  industrial  skill.  A  pound  of 
iron,  he  says,  cost  five  sous.  This  pound  of 
iron  is  converted  into  steel;  and  this  steel 
forms  the  material  of  the  balance-spring  of  a 
watch.  Each  spring  weighs  the  tenth  part  of 
a  grain.  Allowing  for  waste,  the  poimd  of 
iron  may  be  fabricated  into  eighty  thousand 


scarcely  half  a  century  after  the  death  of 
Alexander  the  Great,  and  even  before  the 
first  Punio  war  had  shaken  the  aristo- 
cratic republic  of  the  Carthagenians,  Alexan- 
dria was  the  greatest  commercial  port  in  the 
world,  forming  the  nearest  and  most  com- 
modious route  from  the  basin  of  the  Medi- 
terranean to  the  south-eastern  parts  of 
Africa,  Arabia,  and  India.  The  Ptolemies 
availed  themselves  with  unprecedented  suc- 
cess of  the  Advantages  held  out  to  them  by  a 
route  which  nature  had  marked,  as  it  were, 
for  a  means  of  universal  intercourse  with  the 
rest  of  the  world  by  the  direction  of  the 
Arabian  Gulf,  and  whose  importance  cannot 
even  now  be  duly  appreciated  until  the  savage 
violence  of  eastern  nations,  and  the  ii^jurious 
jealousies  of  western  powers  shall  simulta- 
neously diminish.'* 

ALQM  is  the  name  given  by  botanists  to 
the  tribe  of  plants  which  comprehends  the 
sea^weeds,  lavers,  and  firesh-water  submersed 
species  of  similar  habits.  Some  of  them  are 
only  visible  to  the  naked  eye  when  they  are 
collected  in  heaps;  others  g^row  together  in 
the  beds  of  the  ocean,  and  when  they  rise  to 
the  surface  form  floating  banks  of  such  ex- 
tent as  to  impede  the  course  of  ships.  Nearly 
all  the  useftil  species,  and  those  of  large 
dimensions,  are  to  be  found  among  the  joint- 
less  varieties.  All  the  kinds  that  are  con- 
sumed in  the  important  manufacture  of  kelp 
[Kelp]  ;  the  eatable  sorts,  which,  in  the  state 
of  birds'-nests,  are  collected  in  the  islands  of 
the  Indian  Archipelago  and  sold  at  a  high 
price  to  the  Chinese ;  those  which  we  con- 
sume as  lava;  the  species  that  afford  vege- 
table glue ;  all  those  from  which  the  elemen- 
tary substance  called  iodine  is  obtained ;  and 
finally  the  principal  part  of  what  our  farmers 
use  for  manure,  belong  to  the  great  tribe  of 
jointUu  Algety  of  which  55  genera  and  about 
IGO  species  are  known  as  natives  of  the  coasts 
or  ditches  of  Great  Britain.  The  jointed 
Alga^  or  conferva,  and  the  disjointed  Alga,  are 
of  less  importance  in  medicine  and  the  arts. 

ALGAROTTI,  FRANCESCO,  a  popular 
French  writer  of  the  last  century,  who  had 
tlie  merit  of  rendering  science  and  literature 
fashionable  amongst  Uie  upper  classes  of  his 


watch  springs.  Such  a  spring  is  worth  eigh- 
teen francs ;  and  thus,  a  material  originally 
worth  five  sous,  acquires  a  value  of  one  mil- 
lion four  hundred  and  forty  thousand  francs. 
The  calculation  may  appear  exaggerated;  but 
the  principle  is  unquestionable. 

ALGARGYILLA  is  a  substance  which  was 
first  analysed  a  few  years  ago  by  Dr.  Uro.  It 
is  produced  firom  a  tree  which  grows  in  Chili 
and  other  parts  of  South  America ;  and  con- 
sists of  pods  bruised  and  agglutinated  with 
the  extractive  exudation  of  the  seeds  and 
husks.  It  contains  a  good  deal  of  tannin, 
and  may  be  used  for  tanning  leather ;  it  may 
be  employed  as  the  basis  for  a  veiy  good 
black  ink ;  and  it  gives  a  brilliant  yellow  dye 
to  cloth,  prepared  in  a  particular  way  for  its 
application. 

ALGIERS,  frequently  colled,  since  its  oc- 
cupation by  the  French,  Algeria,  or  Algerie,  is 
better  known  to  English  readers  as  one  of 
the  Barbary  states.  It  is  situated  on  the 
African  coast  of  the  Mediterranean,  between 
Tunis  on  the  east,  and  Marocco  on  the  west. 
It  is  gradually  losing  its  Moorish  character, 
and  becoming  Frenchified ;  though  the  Arabs 
on  the  southern  border  are  as  little  disposed 
as  ever  to  assume  European  customs.  In  the 
twenty  years  during  which  the  French  have 
possessed  this  territory  (1830-1850)  they 
have  had  many  a  struggle  to  maintain  their 
position. 

The  fertility  for  which  this  country  wos  re- 
nowned in  ancient  times  still  continues;  in 
the  valleys,  which  are  watered  by  streams, 
vegetation  is  extremely  luxuriant.  ThemonlJ 
is  of  a  very  dork  colour ;  in  some  places  it  is 
reddish,  and  impregnated  with  nitre  or  salt. 
The  hills  are  covered  with  fruit  trees  of  every 
kind,  and  the  fruit  is  generally  exquisite.    A 
species  of  the  lotus  is  found  here,  the  fruit  of 
which  is  eaten.    The  palm  is  indigenous,  but 
the  date  comes  from  the  southern  side  of  the 
Atlas.    Few  timber  trees  are  to  be  seen  ex- 
cept a  species  of  oak,  the  quercus  haUoia,  which 
bears  a  very  nutritive  kind  of  acorn.    The 
mountains  near  Bujeiah  used  to  supply  the 
dockyard  of  Algiers  with  timber.     There  are 
many  species  of  the  cypress   and  chestnut 
trees.    There  are  also  very  extensive  planta- 
tions  of  the   nesari  or  white   roses;    the.5;o 
flowers  are  much  larger  than  those  of  Eu- 
rope, and  yield  the  essence  known  by  the 
name  of   attar  of  roses.     The   sogar-cone 
grows  in  'this  country ;   and  a  species  of  it 
called  Soleyman  rises  to  a  great  height,  and 
gives  more  sugar  than    any  other  species 
known.     The  indigo/era  glaticn  thrives  also. 
The  grain  sown  is  wheat,  bariey,  Indian  com, 
millet,  douro,  and  also  rioe. 
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The  Kabyles,  who  form  lialf  the  nattve  po- 
pulation, are  an  industrioiu  nee  in  regard  to 
agricaltore,  mining,  and  manufactores  gene- 
nillj.  They  make  gona,  ploughs,  and  many 
coarse  ntensils,  which  they  sell  to  the  Araha 
and  Moora;  they  know  how  to  temper  steel, 
and  alao  make  sabres  and  knives  of  a  toler- 
able qnality.  They  mannfactnre  gnnpowder 
for  their  own  use,  bat  they  nerer  sell  any  of 
it  Common  woollen  and  linen  stofib,  oUve 
oil,  and  soap  made  from  soda  and  oil,  are 
among  their  manofactaies.  The  fumitmre  of 
their  huts  is  veiy  simple ;  a  few  sheepskins 
or  mats  spread  on  the  groTmd,oron  a  wooden 
plal/onn  in  a  comer,  serve  them  as  beds ; 
their  AyAet,  which  resemble  in  shape  the  plaid 
of  the  Highlanders,  and  their  boomooset  or 
cloaks  with  hoods,  which  constitute  their 
dress  by  day,  serve  them  as  blankets  at  night ; 
a  few  baskets,  earthen  dishes,  pots,  and  jars, 
for  their  milk  and  honey;  they  keep  their 
grain  and  fruit  in  large  vats  made  of  day 
baked  in  the  sun,  or  buiy  them  in  holes 
under  ground.  The  Arabs,  Turks,  and  Moors, 
are  similar  in  their  industrial  pursuits  to 
those  tribes  in  other  countries. 

In  his  address  to  the  manufacturers  of 
France,  as  to  the  articles  desirable  to  send  to 
the  Exhibition  of  1851,  M.  Charles  Dupin 
enumerates  several  of  the  products  of  Algeria : 
wools ;  fruits ;  cheap  oils,  fit  for  manufacturing 
purposes;  cork;  woods,  so  richly  coloured, 
and  of  such  varied  shades,  for  cabinet  work ; 
a  material  for  weaving  obtained  from  the 
fibres  of  bark  or  of  reeds,  the  productions 
made  from  which  are  fitted  for  summer  apart- 
ments. 

ALGO'A  BAT  is  one  of  those  spots  in 
Cape  Colony  which,  by  receiving  emigrants 
from  Europe,  have  laid  the  foundation  for 
commercial  intercourse  between  England  and 
the  semi-^nvUized  nations  of  the  south. 

ALHAMBRA,  an  ancient  castle  and  palace 
of  the  Mohammedan  kings  of  Granada,  is 
one  of  the  storehouses  for  examples  of  the 
Araheaque  species  of  ornament  from  time  to 
time  adopted  in  modem  decorative  art.  In 
Mr.  Owen  Jones*s  splendid  work  on  the  Al- 
hombra,  we  see  how  intricate  are  the  patterns 
and  how  brilliant  the  colours  of  the  decora- 
tions with  which  the  walls  are  adorned.  A 
brief  account  of  the  existing  state  of  the 
btdlding  may  not  be  misplaced. 

The  Alhambra  is  situated  on  a  hill,  which 
nms  out  to  the  east  of  the  town  of  Granada 
It  is  surrounded  by  a  strong  wall,  flanked  by 
square  towers,  and  enclosing  an  area  of  2500 
feet  in  length,  and  650  in  breadth.  The  walls 
follow  an  the  windings  of  the  mountain,  and 
are  eonstmcted  of  *tapia,'  an  artificial  con- 


crete, consisting  of  pebbles,  rubble,  and  lime, 
put  moist  into  a  wooden  frame.  When  the 
mortar  was  set,  the  frame  was  removed,  and 
the  portions  were  used  successively  in  build- 
ing the  walla,  which  grew  harder  by  time. 
The  colour  is  reddish,  and  hence  the  name 
*al-hamra,'  'the  red.' 

The  exterior  appearance  of  the  Alhambra 
is  simple  and  severe,  and  gives  no  indication 
of  the  gorgeous  beauty  which  once  distin- 
guished the  interior.    The  Torre  de  Justicia, 
so  called  because  justice  was  dispensed  there 
after  the  manner  of  the  East,  is  a  square 
tower,  with  a  double  entrance-gate,  the  horse- 
shoe arch  in  front  rising  to  half  the  height  of 
the  tower.  Having  passed  through  the  double 
entrance  gates,  a  narrow  passage  conducts  to 
the  Plaza  de  los  Algibes,  or  *  Court  of  the 
Cisterns,'  which  are  two,  the  largest  102  feet 
long  and  56  feet  wide,  arched  over,  and  enclosed 
by  a  wall  six  feet  thick.    On  the  east  side  of 
this  Plaza  is  the  Alcabaza,  which  is  a  palace 
built  for  Charles  V.  in  the  Cinquecento  style, 
by  the  architect  Alonso  Berreguete.    On  the 
north  is  a  very  simple  and  unostentatious 
entrance  to  the  Mesuar,  or  common  bathing- 
court,  150  feet  in  length  and  56  in  width.    It 
is  paved  with  white  marble,  and  the  walls 
covered  with  arabesques  of  admirable  work- 
manship.    In  the  midst  of  this  court  is  a 
basin  bordered  with  flowers.     At  the  lower 
end  of  the  Mesuar  is  an  archway  leading  to 
the  Patio  de  los  Leones,  or  'Court  of  the 
lions.'    It  is  open  to  the  sky,  measures  100 
feet  by  60,  and  is  paved  with  white  marble. 
In  the  centre  of  it  is  a  large  basin  of  alabaster, 
of  twelve  sides,  resting  on  the  backs  of  twelve 
lions,  rudely  carved.  Over  this  basin  a  smaller 
one  rises,  irotn.  which  a  large  body  of  water 
spouts  into  the  air,  and  falling  from  one  basin 
into  the   other  is    sent  forth  through  the 
mouths  of  the  lions.  This  court  is  surrounded 
by  a  gallery  supported  by  above  100  slender 
and  elegant  columns,   0  feet  high,  and  8| 
inches  in  diameter.    These  columns  are  very 
irregularly  placed;  sometimes  they  are  single, 
and  sometimes  in  groups  of  two  or  three. 
The  walls,  up  to  the  height  of  fifteen  feet 
from  the  ground,  are  covered  with  blue  and 
yellow  mosaic   tilings.     The  columns  and 
ceiling  of  the  gallery  are  beautifully  orna- 
mented with  arabesques  and  fret-work  in  the 
most  exquisite  taste.    Around  the  upper  face 
of  the  Fountain  of  the  lions  are  some  Arabia 
verses,  which  describe,  in  a  style  of  oriental 
hyperbole,  the  wonders  and  the  beauty  of  the 
fountain.    On  each  end  of  the  court  projects 
a  portico,  which  is  also  supported  by  slender 
marble  columns. 

On  the  left  side  of  the  Court  of  the  Liona 
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is  the  Sala  de  los  Abencerrages,  and  opposite 
to  the  Sala  de  los  Abencerrages,  on  the  other 
aide  of  the  Court  of  the  lions,  is  the  Sala  de 
las  dos  Hermanas,  or  '  Hall  of  the  Two  Sis- 
ters,' so  called  from  two  huge  flags  of  white 
marble,  without  a  flaw  or  stain,  which  are  in 
the  pavement.  On  the  upper  end  of  the 
Mesuar  stands  the  magnificent  Tower  of 
Comares.  This  massive  tower  rises  above  the 
rest  of  the  building,  and  overhangs  a  deep 
ravine. 

The  Sala  de  los  Ambfiyadores,  which  occu- 
pies the  whole  of  the  interior  of  the  Tower 
of  Comaresi  still  preserves  traces  of  its  past 
splendour.  The  walls  are  riclily  stuccoed  and 
ornamented  with  arabesques  of  exquisite 
workmanship.  The  ceiling  is  of  cedar-wood, 
inlaid  with  ivory,  silver,  and  mother  of  pearL 
The  three  sides  of  the  hall  are  full  of  win- 
dows, formed  in  the  immense  thickness  of  the 
wall,  which  thus  allow  a  free  circulation  to 
the  air,  and  admit  a  faint  light  which  produces 
a  surprising  eflect.  In  the  same  manner  all 
the  halls  of  the  Alhambra  are  lighted  and 
ventilated.  To  the  east  of  the  Sala  de  Comares 
is  the  Tocador  de  la  Keina,  or  Queen's  Dress- 
ing-room, and  near  it  is  the  Garden  of  linda- 
riya,  with  its  alabaster  fountain,  and  groves 
of  roses,  myrtles,  and  orange-trees. 

When  we  examine  the  halls  of  the  Alham- 
bra, we  are  no  less  surprised  at  the  elegance 
of  their  construction  and  the  beauty  of  their 
ornaments  than  at  the  durability  of  a  work  of 
such  a  delicate  nature ;  the  blue,  the  carmine, 
and  the  gold  still  preserve  all  their  brilliancy 
and  freshness ;  the  slender  columns  and  appa- 
rently fragile  filagree  work  have  stood  the 
vicissitudes  of  five  centuries. 

ALICANTE,  a  modem  province  of  Spain, 
formed  of  the  southern  portion  of  the  kingdom 
of  Valencia  and  a  smaU  part  of  Murcia,  is 
noted  for  its  fertility  and  industry.  The  in 
habitants  are  very  industrious,  aod  cultivate 
the  land  with  great  care  :  irrigation  is  much 
and  successfully  employed.  Wheat  is  little 
cultivated,  but  rice,  oranges,  citrons,  figs,  al- 
monds, and  dates,  are  grown  in  large  quanti- 
ties ;  barilla,  the  sugar-cane,  the  cotton  tree, 
and  all  equinoctial  plants  flourish.  The 
quantity  of  wine  produced  is  considerable,  and 
of  the  best  quality,  especially  that  gro^ii  in 
the  environs  of  the  city  of  Alicante.  linen, 
broadcloth,  soap,  paper,  and  worsted-yam  are 
manufactured  :  there  are  several  brandy  dis- 
tilleries in  the  province.  Great  attention  is 
paid  to  the  rearing  of  silkworms  and  bees, 
and  the  tunny,  anchovy,  and  other  fisheries 
on  the  coast  are  very  productive.  Nearly 
1000  ships,  Spanish  and  foreign,  enter  the 
harbour  of  Alicante  town  yearly.    The  greater 


part  of  its  foreign  trade  consists  of  imports  of 
linen  firom  France  and  Genoa,  tobaceo  from 
the  United  States  of  America,  and  cod-fish 
from  Newfoundland ;  its  exports  are,  barilla 
and  almonds  to  England  and  Ireland,  aod 
wine  to  Brazil  and  the  coast  of  Barbary.  A 
considerable  quantity  of  wine  is  also  shipped 
to  the  port  of  Cette,  in  Languedoe,  whence  it 
is  sent  to  Bordeaux,  to  be  mixed  With  the  in- 
ferior Medoc  wines.  Alicante  likewise  export.s 
oil,  olives,  brandy,  and  soap :  the  quality  of 
the  last-mentioned  article  is  much  esteemed. 
The  communications  between  the  town  and 
the  contiguous  country  are  for  the  most  part 
kept  up  by  means  of  small  coasting  vessels  of 
from  20  to  70  tons  burthen,  the  roads  being 
so  exceedingly  bad,  that  such  goods  as  are 
sent  by  land  must  be  conveyed  on  the  backs 
of  mules  and  asses.  All  cotton  manufactnrefs 
being  prohibited,  a  great  contraband  trade  is 
carried  on  from  Gibraltar,  Algiers,  and  Oran, 
chiefly  by  Spanish  fishing-boats 

ALIQUOT  PAET.  The  determination  of 
aliquot  parts  of  weights  or  of  sums  of  money 
is  of  so  much  use  in  commerce  that  it  may  be 
briefly  explained  here .  One  number  or  fraction 
is  said  to  be  an  aliquot  part  of  a  second  number 
or  fraction  when  the  fint  is  contained  an  exact 
number  of  times  in  the  second.  Thus,  fl,  3, 
■^1  ^i  ^kt  i  ky  <^c.,  are  all  ahquot  parts  of  12, 
being  contained  in  it  respectively  2,  4,  3,  6,  ft, 
24,  36,  <fec.  times.  The  word  is  principally 
used  in  the  arithmetical  rule  called  practice^ 
and  the  convenience  of  using  it  is  as  follows. 
If  we  want  to  know  how  much  30|  yards  cost 
at  1/.  15s.  Qd.  a  yard,  the  direct  process  of 
common  arithmetic  would  be  to  turn  30J  yards 
into  half  yards,  giving  61,  and  II.  15s.  0</. 
into  sixpences,  giving  71.  Then  multiplying 
61  by  71,  and  dividing  the  product  by  2,  vre 
have  the  number  of  sixpences  which  80|  yards 
cost,  which  must  then  be  reduced  into  pounds, 
shillings,  and  pence.  But  if  we  observe  that 
1/.  15s.  Qd.  is  made  up  of  IL,  lOs.  the  half  of 
one  pound,  5s.  the  half  of  10s.,  and  6rf.  the 
tenth  of  5s.,  we  can  proceed  as  follows  : 

£    s.    d.  £    9.    d. 
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in  which  each  line  is  derived  firom  tho  pre- 
ceding by  simple  division,  on  the  obvious 
principle  that  at  Orf.  a  yard  we  give  the  tontH 
part  of  what  we  give  at  5s.  a  yard,  and  so  on.. 

ALIZARIN.     [Madder.] 

A'LKALI  is  a  word  compounded  of  tlie 
Arabif*  orticlo  al  and  kali,  the  name  of  tho 
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plant  by  burning  which  a  saline  mass  is  ob- 
uined  containing  the  alkali  in  (question  ;  and 
in  thi't  teim  are  comprehended  Tarious  other 
Wiie3  possessing  similar  properties.  The 
alj&alies  are  niuneroas,  an4  they  are  all  com- 
pound sabstances;  they  do  not  result,  how- 
e^cT,  from  the  action  of  any  specific  or 
mjl-jKyiiitT  principle,  being  yery  varioosly  con- 
<tftQt^  An  exist  in  nature,  and  some  may 
b<  aiti^ciaUT  formed.  The  alkalies  may  be 
^^ided  into  three  classes : — 

1st.  Ammonia^  existing  in  the  animal  fluids, 
aod  composed  of  two  gaseous  bodies,  viz., 
brdrogeD  and  azote.  As  it  readily  evaporates 
it  was  fom^«rlj  called  the  volatile  alkali. 

2nd.  Cijmpounds  of  certain  metals  and  oxygen^ 
csoQ^  which  are  potash  and  sodoi  which, 
tboQgh  long  known  as  the  fixed  alkaJieff  and 
Gsually  obtained  from  the  ashes  of  plants, 
iriTf^  discovered  by  Davy  to  be  metallic  oxides. 
tb's  dasa  also  comprehends  the  alkaline 
•aides  or  earths,  lime,  magnesia,  &c.  No 
netal  jields  two  alkalies  by  different  degrees 
of  Qxidlsement;  nor  doe^  any  one  become  an 
aliuli  and  an  acid. 

lid.  The  veffet<h4dJtalie9y  produced  in  plants 
^hring  vegetation.  They  are,  as  far  as  has 
Iwna  ascertained,  gnatemary  compounds  of 
cx^gen,  hydrogen,  carbon,  and  azote.  This 
'Us9  includes  gfuinOf  an  active  medicinal  prin- 
(ipk  of  chinchona  or  bark,  and  morphia,  one 
of  the  narcotic    principles  of  opium,  &c., 

[AJ.EALOIDS.] 

The  chemical  and  distinguishing  proper- 
tiftt  of  the  alkalies  are,  that  their  aqueous 
'-'•Icuons  turn  vegetable  blue^  green,  and 
T^etable  yellows  reddish<brown ;  and  hence 
ofasion  of  red  cabbage  and  infusion  of  tur- 
=:>&iv^  or  paper  stained  with  them,  are  used 
a»  tests  of  the  presence  of  an  olkali.  The 
irkAlies  restore  the  colour  of  vegetable  blues 
^krh  hare  been  reddened  by  acids,  and,  on 
t^f  ether  band,  the  acids  restore  vegetable 
*-•  loon  which  have  been  altered  by  the  alka- 
l>^.  The  alkalies  have  great  affinity  for  and 
fttdHy  combine  with  acids,  forming  salts  and 
Ht  power  of  both  in  altering  vegetable  co- 
^.*jn  a  generally  destroyed.  The  alkalies 
ere  acpanUed  at  the  negative  pole  of  the  vol- 
ui^  trough.  In  odour,  taste,  molecular  form, 
s&d  «s#4  in  the  arts,  the  alkalies  differ  con- 
^€r^r.  The  salts  formed  with  alkalies  are 
ipt  CO  ^ffiortsce^  and  resolve  the  crystals  into 
*X«  state  of  powder,  or  to  absorb  water  from 
Ttv  air,  and  deliquesce^  or  become  liquid.  The 
vjuli^  poineas  a  power  of  rendering  albu- 
cja  aolnble:  onboiled  white  of  egg  is  an 
u:.umiaate  of  soda.  The  albumen  of  the 
^A^jd  is  xvadered  more  flnid  by  alkalies; 
Acnse  in  ezeesa  they  impair  the  plastic  power 


of  that  fluid.  The  chief  practical  uses  of  the 
alkalies  are  noticed  under  the  names  of  the 
principal  varieties.    Ammonia,  Potash,  Soda, 

ALKALIMETER.  like  as  acids  and  alco- 
hols call  for  the  use  of  acidimcters  and  alcoho- 
meters  to  measure  their  strength,  so  do 
alkalies  require  the  aid  of  analagous  instru- 
ments, which  may  fittingly  be  called  alkali- 
meters.  Chemists  are  aware  of  many  methods 
of  effecting  this  ;  and  neat  instruments  have 
been  devised  for  the  purpose.  The  German 
soap  boilers  adopt  a  somewhat  clumsy  mode 
of  determining  the  strength  of  the  alkaH 
which  they  employ;  they  pour  a  quart  of 
water  on  a  pound  of  alkali,  then  put  in  a  piece 
of  Butch  soap,  and  add  water  until  the  soap 
sinks :  the  more  water  required  to  bring 
about  this  result,  the  stronger  is  the  alkali 
supposed  to  be.  But  in  the  land  of  Liebig 
such  a  rough  method  is  not  likely  to  continue : 
it  is  being  superseded  by  more  scientific  pro- 
cesses. 

ALKALOIDS,  substances  which  modem 
chemistry  has  discovered,  are  termed  some- 
tames  vegetable  alkalies  as  hitherto  found  only 
in  vegetables,  and  sometimes  organic  alkalies, 
from  requiring  a  vital  power  to  effect  their 
formation ;  but  the  name  given  to  them  above 
is  the  most  appropriate.  They  possess  alka- 
line properties  in  the  lowest  degree,  and  are 
either  tasteless  or  have  a  bitter  acrid  taste, 
existing  generally  in  a  solid,  mostly  crystal- 
line form ;  some,  however,  are  amorphous 
(Aconitinse),  occasionally  in  a  liquid  state 
(Conia  and  Nicotina),  the  latter  very  volatile, 
and  readily  undergoing  decomposition,  with 
an  evolution  of  ammonia,  at  a  moderate  tem- 
perature. The  point  in  which  they  differ 
most  from  the  common  alkalies  (except  Am- 
monia) is  in  having  nitrogen  in  their  compo- 
sition, one  of  them  (Caffeina)  being  perhaps 
the  most  highly  nitrogenized  compound 
known.  Sometimes  one  oi^y  exists  in  a  plant, 
sometimes  several  in  the  same  plant,  as  in 
opium.  Generally  they  are  combined  with  an 
acid;  most  frequently  it  is  a  peculiar  acid. 
Many  of  them  are  with  difficulty  soluble  in 
water,  more  so  in  alcohol ;  they  seldom  com- 
pletely  neutralize  acids,  but  the  salts  which 
they  form  are  more  soluble  than  the  bases ; 
hence  various  of  their  salts  are  used  in  medi- 
cine in  preference  to  the  primitive  article. 
The  alkaloids  are  less  extensively  used  in  the 
manufacturing  arts  than  in  medicine. 

ALKERMES  is  the  name  of  a  favourite 
cordial,  made  in  some  of  the  northern  coun- 
tries of  Europe.  It  is  made  from  bay  leaves, 
mace,  nutmegs,  cinnamon,  cloves,  brandy, 
syrup  of  kermes,   and   orange-flower  water. 
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The  first  six  ingredients  are  distilled,  and  the 
last  two  are  employed  to  give  flavour. 

ALLANTOIN,  ALLANTOIC  ACID,  exists 
in  the  allantoic  liquid  of  cows,  and  has  the 
form  of  brilliant  colourless  crystals  derived 
from  the  rhoimboid,  with  a  vitreous  appear- 
ance. It  has,  we  believe,  not  yet  acquired 
value  in  the  arts. 

ALLIUM  is  the  botanical  name  of  the 
genus  of  plants  which  includes  the  onion, 
chive,  garlic,  shallot,  and  leek.  The  allium 
cepoj  or  common  onion,  has  many  varieties ; 
the  most  remarkable  are  the  blood  red,  which 
is  the  most  pungent ;  the  Strasburg,  which  is 
the  hardiest;  the  silver-skinned,  which  is  the 
smallest,  and  the  most  fitted  for  pickling ;  and 
the  Portugal  and  Tripoli,  which  are  the  largest 
and  the  most  delicate.  The  alliwnfistuloiunij 
the  Welsh  onion,  is  a  native  of  Siberia,  and  is 
cultivated  chiefly  for  the  purpose  of  being  sold 
in  the  markets  when  veiy  young,  at  which 
time  its  flavour  is  delicate.  The  allium  aica- 
hnicum,  the  shallot,  a  native  of  Asia  Minor,  is 
in  many  respects  similar  to  the  chive.  Garlic 
and  leek  are  other  well-known  species  of  the 
genus. 

MM.  Fourcroy  and  Vaoqaelin  have  found 
that  the  common  onion  is  composed,  1,  of  a 
white,  acrid,  volatile  oil,  holding  in  solution 
sulphur  which  renders  it  fetid ;  2,  of  a  vegeto- 
animal  matter  analogous  to  gluten;  8,  of  a 
good  deal  of  uncrystallizable  sugar ;  of  a  great 
quantity  of  mucilage,  resembling  g^m  arabic ; 
5,  of  phosphoric  acid,  either  free  or  combined 
with  Hme,  acetic  acid,  and  a  little  citrate  of 
lime ;  and  6,  of  vegetable  fibre.  It  is  to  the 
volatile  oil  that  the  irritating  properties  of  the 
onion  are  supposed  to  be  owing,  and  they  are 
consequently  dissipated  by  heat 

ALLOA,  a  Scottish  sesrport  town,  in  the 
coimtyof  Clackmannan,  b  a  place  of  consider- 
able manufacturing  and  commercial  import- 
ance. It  contains  large  distilleries,  several 
breweries,  where  ale  is  made  which  has  long 
been  in  high  repute,  woollen  manufactories 
(chiefly  for  the  blanket  and  shawl  trade), 
glass- works,  com  and  flour  mills,  gas  works, 
and  a  great  iron-foundiy,  chiefly  for  the  making 
of  steam-engines.  The  Devon  iron-works,  near 
the  town,  contribute  largely  to  the  trade  of  the 
port  Bricks,  tiles,  and  other  earthenware, 
copper  goods,  (especially  distiUeirs'  apparatus), 
leather,  tobacco,  and*  snuff,  are  also  extensively 
manufactured.  The  salmon  flshexy  is  carried 
on  with  considerable  spirit  Alloa  possesses 
a  commodious  harbour,  with  a  depth  of  water 
of  16  feet  at  neap-tides,  and  froxa  22  feet  to 
24  feet  at  spring  tides.  Its  vessels  sail  to 
every  quarter  of  the  globe ;  and  their  number 
and  burthen  was  registered  in  1848  at  108 


vessels  of  1 7,100  tons,  including  three  steam^ 
ers.  The  coasting  trade  is  also  very  exten- 
sive :  the  export  of  coals  alone  amounting  to 
60,000  tons  annually.  The  imports  consist 
of  com,  wool,  wine,  tea,  timber,  hemp,  oak 
bark,  &o. ;  the  exports  are  coals,  and  the 
many  industrial  products  of  the  town  and 
neighbourhood.  There  is  a  large  dry  dock 
in  the  harbour ;  and  capacious  steamers  work 
at  the  ferry  over  the  Forth. 

ALLOWANCE,  in  commerce,  a  deduction 
from  the  gross  weight  of  goodis,  agreed  on 
between  merchants,  according  to  the  customs 
of  particular  countries  and  ports,  the  chief 
of  which  is  known  by  the  name  of  Tabs. 

ALLOXAN,  ALLOXANIC  ACID,  and  AT- 
LOXANTIN,  are  three  substances  which  or- 
ganic analysis  has  recently  placed  within  the 
domain  of  chemistry.  The  first  and  third  are 
crystalline,  the  second  is  a  liquid.  None  of 
them  are  yet,  we  believe,  employed  in  the  arts. 
ALLOY,  either  a  natural  or  artificial  com- 
pound of  two  or  more  metals,  except  when 
mercury  is  one  of  them,  in  which  case  the 
mixture  is  called  an  ama^m.  Native  or  natnral 
alloys,  considered  as  such,  are  not  useful 
bodies,  the  only  exception,  if  indeed  it  may 
be  so  reckoned,  is  the  alloy  of  iron  and  nickel, 
constituting  mete<nic  iron^  of  which  the  kiuve<« 
of  the  Esquimaux  appear  to  be  made;  but 
artificial  alloys  are  of  the  highest  importance, 
since  by  uniting  different  metals  compounds 
are  formed  which  possess  a  combination  of 
qualities  not  occurring  in  any  one  metal. 
Gold,  silver,  tin,  antimony,  and  bismuth  are 
generally  alloyed;  the  first  three  on  account 
of  their  softness,  and  the  two  latter  because 
they  are  extremely  brittle.  Gold  and  silver 
are  hardened  by  alloying  with  copper;  copper 
is  hardened  by  zinc,  &e. 

The  formation  of  alloys  appears  to  depend 
upon  the  chemical  affinity  of  the  metals  for 
each  other;  and  in  some  instances  it  seems 
to  be  wanting,  for  no  combination  occurs. 
Various  facts  may  be  assigned  for  supposin^^ 
the  combination  to  be  the  result  of  chemicAl 
affinity.  M.  Boussingault  analysed  sir  dif- 
ferent  native  alloys  of  gold  and  silver,  and 
found  in  all  oases  that  the  metals  were  com- 
bined in  definite  proportions.  The  change  of 
properties  which  metals  undergo  by  com. 
bining,  furnishes  strong  evidence  of  its 
arising  from  chemical  affinity  and  action  ; 
thus,  with  respect  to  colour,  copper,  a  reddisli 
metal,  by  union  with  zinc,  which  is  a  white 
one,  gives  the  well-known  yellow  alloy,  bras«c. 
The  fusing  point  of  a  mixed  metal  is  never  the 
mean  of  llie  temperature  at  which  its  eonsti- 
tnents  melt;  and  it  is  generally  lower  than 
that  of  the  most  frisible  metal  of  the  alloy. 
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AH  alloys  formed  of  brittle  metals  Are 
Wibde;  those  xniide  with  ductile  metals  are  in 
feme  cases  ductile,  in  others  brittle ;  When 
the  pn^rtioDS  are  nearly  equal,  tliere  are  as 
TL%ny  alloys  which  are  brittle  as  ductile  ;  but 
rhen  one  of  the  metals  is  in  excess,  they  are 
Qcst  commonly  ductile.  In  combining  ductile 
asd  brittle  metals,  the  compounds  are  brittle, 
if  the  brittle  metal  exceed,  or  nearly  equal, 
±€  prDponion  of  the  ductile  one ;  but  when 
itv  ductile  metal  greatly  exceeds  the  brittle 
:rse,  tiie  alloys  are  usually  ductile.  The  den- 
tXj  of  alloys  sometimes  exceeils,  and  in  other 
'^ei  is  less  thati,  that  which  would  result 
t.Gi  calculation. 

Ni}t  only  are  the  projterdes  of  metals  altered 
J  wmbinaiion,  but  different  proportions  of 
the  «ame  metal<i  produce  very  cliiferent  alloys, 
r.  1%  by  combining  ninety  parts  of  copper 
nih  ten  parts  of  tin,  an  alloy  is  obtuned  of 
neater  den<iity  than  the  mean  of  the  metals, 
iC'i  it  is  aUo  harder  and  more  fusible  than 
'i^  «>pper;  it  is  slightly  malleable  when  slowly 
(•'•  I'rd,  bat  on  the  contrary,  when  heated  to 
r-'a*^^  and  plunged  into  cold  water,  it  is 
*<j  malleable :  this  compound  is  known  by 
•'^r  came  of  ba>nz€.  If  eighty  parts  of  copper 
W  rcmbined  with  twenty  parts  of  tin,  the 
oi,rip*iacd  is  the  extremely  sonorous  one 
'-J:<9ii  WU-mxtal ;  an  alloy  consititing  of  two- 
'  .litis  copper  and  one  third  tin,  k  susceptible  of 

-  •  -rr  fine  polish,  and  is  used  as  speculum  metal. 

It  is  enrioos  to  observe  ip  these  aUoys,  that 
r.  *tro'nxi  the  density  and  hardness  of  the 
>.-  ^r   and  harder  metal  are  increased  by 

'i> lacing  with   a  lighter  and  softer  one; 

C^^  as  might  be  expected,  the  fusibility  of 

>*  more  refiractoiy  metal  is  increased  by 
v*i:tnj^  with  a  more  fusible  one.  In  bell- 
"z^-'mX  the  copper  becomes  more  sonorous  by 
-  caUsstioxi  with  a  metal  which  is  less  so : 
v.T^  changes  are  dear  indications  of  chemi- 
*•-  union. 

rrj«  principftl  alloys  employed  in  manufac- 
M  .-  are  the  following : — ^Arsenic  and  copper 
=■4^  e  p«€k/o»*y:  tin  and  lead  make  ioldcr  and 

-«•»>*  fficirr;  tin,  antimony,  copper,  and 

-  c^th make  best  pewter  taidBritannia  metal; 

*.  Wad,  and  biamuth  make  fusible  metal;  tin 

^*^  copper,   in  Tarious    proportions,  make 

-rr,  rpecmlum  metal,   beW  metal,  and  gun- 

'^  "i;  copper  and  zinc,  in  different  propor- 

-  -N  make   hntsa  and   Dutch  gold;  copper, 

-  ^-t  mciel,  and  iron  make  German  silver;  sil- 
"^  aad  copper  make  ttaadard  silver;  gold, 
*-'^,  and  capper  make  standard  gold.  In 
=-A}  of  tbe^  alloys*  soch  as  the  last  two, 
•  •  <jaanotjof  one  cf  the  meUls  is  extremely 
^^-iJ.  bat  siiil  it  1%  suffi^nt  to  give  a  distinct 
ri>?rty  to  the  alJoj. 


Dr.  Weiger,  of  Vienna,  proposed  in  18JL5 
many  modes  of  making  fine  alloys,  chiefly 
for  the  use  of  dentists.  Gold,  silver,  platina, 
and  palladium  are  the  metals  employed ;  and 
these  are  taken — two  or  three  together — ^in 
siujh  proportions  as  to  tbrai  eight  different 
alloys :  platinum  being  in  every  case  one  of 
the  metals.  In  making  alloys  for  such  deli- 
cate uses  as  those  of  the  dentist,  the  purity  of 
the  single  metals  is  as  important  as  the  com- 
bining of  the  whole  ;  and  Dr.  Weiger  details 
processes  in  respect  to  both  these  qualities. 

ALLU'VIUM,  or  ALLUVIAL  DKVOSITS, 
a  name  given  to  tliose  accumulations  of  sand, 
earth,  and  loose  stones  or  gravel  brought 
down  by  rivers,  which,  when  spread  out  to 
any  extent,  form  what  is  called  alluvial  laud. 
There  are  three  successive  stages  in  tlie  for- 
mation of  the  alluvitmi:  viz.  the  crumbhng 
of  the  mineral  crust  of  the  earth,  by  the 
action  of  the  tides,  currents,  streams,  and 
atmospheric  agency;  the  transportation  of 
the  loosened  fragments;  and  their  deposition 
in  the  form  of  allurium  at  the  bottom  of 
rivers,  lakes,  isstuaries,  and  the  ocean.  Allu- 
vium is  important  to  the  arts  of  life  in  this 
way ;  that  when  such  a  deposit  is  made,  it  is 
fitted  to  become  the  basis  of  a  rich  vegetable 
soil,  bv  converting  into  diy  land  tracts  which 
were  before  covered  witli  water,  but  which 
now  form  deltas,  such  as  those  of  the  Nile, 
the  Ganges,  the  Khine,  the  Mississippi,  &g., 
Alluvial  action  also  breaks  down  the  rigidity 
of  mineral  deposits,  and  renders  tlieir  wealth 
more  easily  attainable ;  as  is  exemplified  in 
the  gold  sands  of  California,  the  diamond- 
washings  of  Brazil,  the  stream-tin  of  Corn- 
wall, Sio. 

ALMADEN,  a  town  in  the  Spanish  pro- 
rince  of  La  Mancha,  about  130  miles  iVom 
Madrid,  is  famed  for  its  mines  of  quicksilver, 
which  have  been  known  for  more  than  2,000 
years.  The  hill  in  which  the  mines  are  found 
is  120  feet  high;  and  tlie  cinnabar  (ore  of 
merciuy)  is  met  with  in  different  parts  of  Uie 
mass.  It  docs  not  appear  that  this  district  is 
so  unhealthy  as  the  quicksilver  mines  of 
Idria;  for  a  miner  sleeps  with  safety  upon  a 
vein  of  cinnabar.  The  galley-slaves,  who 
work  in  these  mines,  are  not  exposed  to  the 
hardships  that  are  commonly  believed.  They 
only  work  tluee  hours  a  day,  and  do  nothing 
but  take  out  the  earth  in  wheelbarrows.  Some 
feign  comiilsions,  and  others  fits,  to  excite 
the  compassion  of  those  who  risit  the  mines. 
The  inhabitants  of  Almaden  work  >rillingly 
double  the  time,  and  receive  only  half  of  what 
every  slave  costs  the  government 

The  cinnabar  occurs  in  veins  which  traverse 
the  hil^ ;  and  pure  mercury  is  also  found  in 
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crevices  of  sandstone  and  slate.  For  roasting 
the  ore,  ovens  and  other  apparatus  are  pro- 
vided; the  ovens  are  twelve  in  number,  and 
are  called  by  the  names  of  the  twelve  apostles. 
Each  is  capable  of  containing  ten  tons*  weight 
of  stone.  The  oven  is  kept  burning  for  three 
days,  and  the  same  time  is  required  to  cool. 

The  celebrated  German  merchants,  Mark 
and  Christopher  Fugger,  leased  the  mines  in 
the  seventeenth  century ;  but  they  were  after- 
wards worked  by  the  Spanish  government 

ALMOND.  The  favourite  fiiiit  Amyg- 
dolus  communis,  or  common  almond,  is  a  na- 
tive of  Barbaiy.  In  this  country  it  is  only 
grown  for  the  sake  of  its  beautiful  vemid 
flowers ;  but  in  the  countries  that  have  a  long 
and  hot  summer,  it  is  the  fruit  for  which  it  is 
esteemed.  This,  which  is  produced  in  im- 
mense quantities,  is  parUy  exported  into 
northern  countries,  and  partly  pressed  for  oil, 
or  consumed  for  various  domestic  purposes. 
There  are  two  varieties  of  it,  sweet  and  bitter. 
Of  the  sweet  almonds  the  parts  which  are 
officinal  are  the  seeds  or  kernels.  The  com- 
mercial varieties  are  numerous,  but  the  most 
esteemed  are  the  Jordan  almonds.  Triturated 
with  water,  sweet  almonds  form  a  grateful 
sweetish  emulsion,  which  possesses  conside  • 
rable  nutritous  as  well  as  demulcent  proper- 
ties. Almonds,  as  an  article  for  the  dessert, 
ore  nutritive  but  rather  indigestible.  Oil  of 
Almonds  may  be  obtained  from  either  variety, 
but  is  yielded  in  great  abundance  by  the  bitter 
almond.  Almonds  which  have  become  rancid 
yet  yield  by  expression  good  oil,  if  a  little  cal- 
cined magnesia  be  added  to  the  bruised 
almonds  before  being  subjected  to  pressure. 
Almond  oil  is  often  adulterated  with  poppy 
oil.  Bitter  almonds  are  smaller  and  flatter 
than  the  sweet  Those  most  esteemed  come 
from  Provence,  those  least  esteemed  from 
Barbary.  They  have  a  very  bitter  taste,  and 
scarcely  any  odour,  but  if  rubbed  between  the 
fingers  with  a  litUe  water,  they  emit  a  pecu- 
liarly agreeable  odour. 

About  21,000  cwts.  of  almonds,  and  0,000 
cwts.  of  bitter  almonds  were  imported  in  1848. 

ALNUS  is  the  botanical  name  for  the  genus 
of  alder  trees,  which  comprises  many  useful 
species.  The  common  alder,  called  the  alnus 
gluiinona,  is  an  inhabitant  of  swamps  and 
meadows  in  all  ports  of  Europe,  the  north  of 
Africa  and  Asia,  and  North  America.  Next  to 
the  charcoal  from  black  dogwood  (Rhamnvs 
frangnla),  that  supplied  by  the  common  alder 
is  of  the  best  quality.  The  bark  is  valuable  for 
tanning,  and  the  young  shoote  for  dyeing  va- 
rious colours ;  the  veiny  knots  of  its  wood  are 
cut  into  veneer  by  cabinet-makers,  and  its 
Btems,  hollowed  out,  are  among  the  best  ma- 


terials, next  to  metal,  for  water-pipes  and  nn* 
derground  purposes. 

ALOE,  a  genus  of  succulent  plants,  the 
best  species  of  which  is  the  Aloe  Soccotrina, 
a  native  of  the  Cape  of  Good  Hope  and  the 
Island  of  Soccotra.  Attention  to  the  mode  of 
extracting  the  juice  might  render  aloes, 
whencesoever  procured,  of  excellent  quality. 
But  from  the  different  plans  of  collecting  and 
inspissating  the  juice,  results  an  article  which 
differs  considerably  in  appearance  and  greatly 
in  value.  Aloes  is  one  of  the  few  drags  in 
which  adulteration  is  not  extensively  practised 
further  than  by  substituting  the  inferior  and 
low-priced  kinds  for  the  superior.  When 
carelessly  prepared,  sand  and  fragments  of 
leaves  and  sldns  are  frequently  found  in  the 
samples.  Caballine,  or  horse  aloes,  has  nearly 
disappeared  from  commerce,  refinement  or 
fashion  in  veterinary  medicine  deeming  it  not 
fit  for  horses.  Barbadoes  aloes  comes  to  this 
country  in  the  gourds  and  calabashes  into 
which  it  is  poured  when  prepared.  Each  of 
these  weighs  from  sixty  to  even  eighty  pounds. 

Few  more  valuable  drugs  exist,  as  is  proved 
by  the  numerous  preparations  made  either  of 
aloes  alone,  or  wiUi  some  other  articles  com- 
bined with  it  These  combinations  have  va- 
rious objects  in  view,  some  to  heighten  its 
powers,  others  to  modify,  and  some  to  get  rid 
of  certain  well-founded  objections  to  its  effects. 
The  use  of  aloes  is  almost  entirely  confined  to 
medicine. 

ALOPECU'KUS.    [Gbass.] 

ALPA'CA,  or  PACO,  is  the  wool  of  the 
Uama,  or  goat  of  Pern  and  Chili.    The  intro- 
duction of  alpaca  wool  in  manufactures  has 
attracted  considerable  attention,  and  the  ques- 
tion of  naturalizing  the  alpaca  in  this  countr>', 
in  Germany,  and  in  Australia,  is  also  an  object 
of  much  interest.    The  wool  of  the  alpaca  is 
superior  to  English  wool  in   length,    soft- 
ness, and  pliability.  The  fleece  averages  from 
10  to  12  pounds,  while  that  of  our  sheep  is 
seldom  more  than  8  pounds ;  and  while  the 
staple  of  English  wool  does  not  often  exceed 
six  inches  in  length,  that  of  the  alpaca  varic  ^ 
from  eight  to  twelve  inches.     The  lustrous 
appearance   of  the   alpaca  wool    renders   it 
applicable  to  many  of  the  purposes  for  which 
silk  is  usually  employed  in  textile  fabrics ; 
and  it  is  found  a  useful  substitute  for  Angora 
wool.    The  manufacture  of  plain  and  figured 
stuflh  from  the  fleece  of  the  alpaca  was  com- 
menced at  Bradford,  in  Yorkshire,  a  number 
of  years  ago,  and  there  is  a  large  and  increas- 
ing use  of  alpaca  wool.    In  1844  five  different 
articles  were  manufactured  at  Bradford  for 
her  Mi^esty,  from  the  wool  of  an  alpaca  which 
had  been  kept  at  Windsor,  copies  of  which 


03 


ALPS. 


ALPS. 


U 


articles  were  exhibited  at  the  Free  Trade 
Basau-  in  1845. 

Besides  the  use  of  the  wool  in  textile 
ikbrics,  the  flesh  of  the  alpaca  is  also  whole- 
some and  palatable.  The  carcase  weighs  on 
an  orerage  abont  180  lbs. 

The  question  of  naturalising  the  alpaca  has 
been  taken  up  with  great  enthusiasm  by  a 
few  persons  ;  bat  Tery  little  progress  has  yet 
been  made  in  demonstrating  its  practicahiUty. 
The  alpaca  inhabits  the  moontainons  and  in- 
hospitable regions  of  Pern,  and  is  remarkable 
for  its  absteraionsness.  It  thriyes  on  coarse 
food.  Those  which  hare  been  brought  to 
this  country  have  been  confined  in  parks  and 
richly  cultivated  lands,  and  have  been  treated 
with  too  much  care  and  tenderness.  Mr.  Wal- 
ton asserts  that  they  will  live  where  our 
hardiest  sheep  would  starve,  and  that  the 
wildest  parts  of  Great  Britain  are  best  suited 
to  their  habits.  If  the  alpaca  may  be  pas- 
tared  on  lands  which  are  now  waste  and  un- 
profitable, and  where  the  hardiest  sheep  would 
starre,  the  naturalization  of  the  animal  would 
undoubtedly  prore  a  great  national  benefit; 
bat  if  this  is  not  the  case,  it  is  a  question 
whether  a  constant  demand  for  the  wool  as  an 
article  of  import  would  not  be  quite  as  beneficial. 

Alpaca  is  now  used  to  a  very  large  extent  in 
manufactures — ^umbrellas,  paletots,  and  yari- 
ous  articles  and  garments  are  made  of  it,  as 
it  presents  a  sort  of  compound  of  the  qualities 
of  silk  and  woollen. 

ALPS.  In  a  commercial  point  of  view,  the 
Alps  are  interesting  to  the  extent  that  they  afford 
practicable  passes  for  carriage  roads,  across  or 
between  their  summits.  These  passes  and  roads 
are  as  follow : — In  the  Afaritime  Alpa,  which 
extend  from  the  Gulf  of  Genoa  to  Monte  Viso, 
a  distance  of  about  1 00  miles,  the  only  carriage- 
road  across  is  by  the  Col  de  Tende,  at  an  ele- 
vation of  5887  feet,  formed  by  Napoleon ;  there 
are  three  or  four  smaller  roads  practicable  for 
mules.  In  the  Cottian  Jlpt,  which  extend 
from  Monte  Viso  to  Mont  Ctois,  a  distance  of 
about  60  miles,  the  carriage-road  of  Mont 
GenJhrre,  formed  by  Napoleon,  is  the  chief  pass, 
leading  from  the  valley  of  the  Durance  in 
France  to  Susa  in  Piedmont.  In  the  Graian 
Alps,  extending  from  Mont  C^nis  to  the  Col 
de  la  Seigne,  about  60  miles,  is  Mont  Cenis, 
one  of  the  best  known  of  the  Alpine  passes. 
This  pass  was  only  a  mule -road  till  1803,  when 
Napoleon  commenced  a  magnificent  carriage- 
road,  which  crosses  the  chain  at  a  height  of 
6773  feet  The  pass  of  the  Little  St  Bernard, 
which  is  supposed  to  be  that  by  which  Hanni- 
bal entered  Italy,  crosses  the  Graian  Alps  to 
the  Vnl  d' Aost4U  In  the  Pennine  Alp$,  extend- 
ing about  CO  miles  ft'om  Mont  Blanc  to  the 


Simplon,  are  Mont  Blanc,  Monte  Bosa,  and 
Mont  Cervin,  the  three  loftiest  peaks  in  Europe. 
On  each  side  of  Mont  Blanc  are  cols  or  passes 
of  the  mountains,  usually  traversed  by  pedes- 
trians in  their  tours  about  Mont  Blanc.  There 
are  three  larger  passes,  however,  viz.  the  Great 
8t.  Bernard,  with  a  Hospice  at  the  height  of 
7963  feet  above  the  level  of  the  sea ;  the  Cervin, 
at  a  height  of  11,096  feet ;  and  the  Simplon, 
the  pass  of  which,  at  an  altitude  of  6578  feet, 
is  one  of  Napoleon's  most  magnificent  works. 
In  the  Helvetic  or  Lepontian  Alps,  extending 
fr^m  the  Simplon  to  Mont  St  Gothard,  a  dis- 
tance of  about  60  miles,  is  tlie  pass  of  St 
Gothard,  a  valuable  carriage-road  from  Swit- 
zerland to  Itidy,  which  has  a  summit  level 
6890  feet  high.  In  the  Bhatian  Alp$,  which 
extend  about  80  miles  east  from  St  Gothard, 
are  many  good  passes  for  travellers.  One  is 
the  Mont  St  Bemardin,  at  an  elevation  of 
6700  feet ;  another  the  Splagen ;  another  the 
Maloya,  8130  feet ;  another  the  Stelvio,  9174 
feet ;  and  another  the  Brenner,  4000  feet — all 
of  which  connect  Tyrol  and  the  Orisons  on  the 
north  with  Lombardy  on  the  south.  In  the 
Noric,  JtiUoji,  and  Carnic  Alps,  which  bend 
round  from  the  Tyrol  towards  the  head  of  the 
Galf  of  Venice,  are  the  high  roads  from  Salz- 
burg  to  Venice,  and  from  Vienna  to  Trieste. 
In  these,  as  in  most  other  parts  of  tlie  Alpine 
chains,  the  neighbouring  governments  are 
vying  with  or  rather  aiding  each  other  to  add 
to  the  number  of  carriage-passes. 

The  central  ranges  of  the  Alps  are,  in  a 
great  measure  though  not  altogether,  composed 
of  gneiss,  mica  slate,  talcose  slate,  and  others 
of  the  like  character.  Gneiss  may  be  consi- 
dered as  very  abimdant:  it  constitutes  the 
mB.ss  of  Mont  Blanc,  and  of  several  other 
lofty  mountains.  The  mica  slates  occasion- 
ally contain  many  minerals,  among  which  may 
be  enumerated  garnet,  staurotide,  cyanite, 
hornblende,  tourmaline,  and  titanite.  '  Other 
portions  of  the  Alps  present  newer  geological 
formations,  many  of  which  wiU  form  a  store- 
house of  materials  for  manufactures,  as  soon  as 
man  shall  have  located  his  industrial  establish- 
ments in  those  parts. 

The  number  of  mines  worked  in  the  Alps  is 
not  very  considerable,  when  compared  with  the 
great  extent  of  the  mountains.  A  few  gold 
and  silver  mines  are  worked,  as  at  the  Kath- 
ausberg ;  and  others  of  copper,  lead,  iron,  and 
anthracite.  The  iron  mines  of  Styria,  Carin. 
thia,  and  Camiola,  are  very  productive.  The 
Bleiberg  in  Carinthia  yields  some  of  the  best 
lead  in  Europe.  The  quicksilver  mines  of 
Idria  have  been  long  celebrated.  Salt  is  pro- 
cured in  many  parts  of  the  Tyrol  and  the 
neighbouring  districts. 
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Hie  vegetation  of  the  Alps  ilifiers  in  many 
respects  from  that  of  the  plains  beneath.  At 
the  foot  of  the  Alps,  for  instance,  are  rich  vine- 
yards, and  wine  is  one  of  the  staple  products 
of  the  country ;  the  forests  consist  of  most  of 
the  common  European  trees.  But  at  the  low 
elevation  of  1050  feet  the  vine  is  no  longer 
capable  of  existing ;  at  1000  feet  higher  sweet 
chestnuts  disappear;  1000  feet  farther,  and 
the  oak  is  tmable  to  maintain  itself;  at  the 
elevation  of  4680  feet,  less  than  one-third  of 
tlie  height  of  Mont  Blanc,  the  birch,  as  well 
as  almost  every  otlier  deciduous  tree,  ceases ; 
the  spruce  fir  alone  attains  the  height  of  9OOO 
feet,  after  which  the  growth  of  all  trees  is 
atrestcd,  not  by  perpetual  snow,  which  does 
not  occur  for  more  than  3000  feet  higher,  but 
b^  the  pecuhar  state  of  the  soil  and  air. 

ALSACE,  is  one  of  the  most  important  manu- 
facturing provinces  in  France.  It  used  to  con- 
sist of  two  districts.  Upper  and  t<ower  Alsace, 
one  of  which  is  now  included  in  the  Department 
of  Hant  Khin,  and  the  other  in  that  of  Bas 
&iin.  Both  districts  are  watered  by  the  Hhine. 

Lowtr  Alsace  produces  com  of  all  kinds  in 
quantitymore  than  enough  for  the  consumption, 
wheat  Ls  the  chief  grain  crop ;  spelt  wheat  is  ex  - 
tensively  grown  in  the  north  ;  rye  also  is  an 
important  crop;  oats  is  butlitUe  grown  except 
on  the  highlands.  Madder  and  tobacco  are 
objects  of  careful  cultivation  in  the  valley  of 
the  Bhine;  about  25,000  acres  of  the  best  soils 
are  under  tobacco  culture.  Excellent  hemp 
ia  grown.  From  cabbages,  which  are  exten- 
sively cultivated  and  grow  to  an  enormous 
sLse,  a  great  quantity  of  clwucrouie  or  sauer- 
kraut is  made  for  export  to  Strasbourg  and 
Germany.  Among  other  productions  must  be 
named  oleaginous  seeds,  onions,  beans,  hops, 
and  gentian.  Great  quantities  of  large  plums 
for  preserving  ore  grown ;  and  also  clierries, 
ftoxn.  which  excellent  kirschwasser  is  made. 
About  11,000,000  gallons  of  wine  are  pro- 
duced  annually,  one  half  of  which  goes  to 
the  home  consumption :  the  rest  is  exported  to 
the  right  bank  of  the  Rhine.  There  is  a  great 
breadth  of  meadow  land  in  the  department 
Horses  and  cows  are  very  numerous,  and  of 
good  breed:  both  oxen  and  horses  are  em- 
ployed in  agriculture.  The  number  of  sheep 
is  comparatively  small.  Swine  are  reared  in 
great  numbers ;  and  also  geese,  the  livers  of 
which  are  used  in  making  the  famous  Stras- 
bourg pies.  The  woodlands  are  very  exten- 
bive ;  considerable  part  of  the  timber  is  formed 
into  small  rafts,  and  floated  down  tlie  Rhine 
to  Mainz,  where  they  are  united,  so  as  to  con- 
stitute enormous  rafts  from  250  to  300  yards 
long,  and  25  to  30  yards  broad,  conducted 
each  by  300  or  400  men. 


Iron  ore  is  very  abundant:  2$  mines  are 
worked.  Lead,  antimony,  manganose,  and 
some  traces  of  silver  are  found.  Coal  mines 
are  worked.  Building  stone,  plaster  of  Paris, 
potters'  clay,  slates,  and  asphalte  are  quarried. 
Pebbles,  admitting  of  a  fine  polish,  are  found 
in  the  Bhine.  The  department  contains  seve- 
ral mineral  springs. 

The  industrial  products  are  very  important 
and  numerous;  they  comprise  fine  woollen 
cloths,  linen,  calico,  sailcloth,  cordage,  straw 
hats,  placing  cards,  room  paper,  hair  brushes, 
horn  combs,  mineral  acids,  oils,  soap,  ivory 
black,  ironmongery,  hardware,  saw-blades 
and  tools  of  all  kinds,  fire-arms,  swords, 
surgical  instruments,  gloves,  buff  leather, 
dressed  skins,  .paper,  &c.  There  are  nume- 
rous madder  mills,  paper  mills,  potteries, 
bleach  works,  breweries,  tan-yards,  cannon 
foundries,  and  27  iron  forges  and  f\uiiaces. 
These  branches  of  industry  are  chiefly  carried 
on  in  the  towns  of  Strasbourg,  Bisch wilier, 
Hagenau,  Wasselonne,  Saveme,  Bouxwiller, 
Sckelestadt,  Weissembourg,  Lauterbouiig,  «S:c. 

Upper  Alsace  is  situated  soc:iewhai  farther 
to  the  south,  or  higher  up  the  Rhine.  Like 
the  Lower  district,  it  has  numerous  canals 
which  are  employed  for  floating  timber  and 
transporting  merchandize.  The  products  are 
similar  to  those  of  Lower  Alsace,  and  more 
than  suffice  for  the  consumption,  though  for* 
merly  this  was  not  the  case.  The  annual 
vintage  fields  about  12,700,000  gallons,  of 
which  a  considerable  surplus  above  the  home 
supply  is  exported  to  Switzerland  and  Ger- 
many. A  large  quantity  of  kirschwasser  is 
also  made.  The  domestic  animals  are  similar 
in  kind  and  in  number  to  those  of  Bas>Rhin ; 
but  goats  are  much  more  numerous.  Even 
amid  Uie  mountains  there  are  some  veiy  pro- 
ductive valley's.  Cultivation  is  carried  on  with 
great  care.  The  abundant  supply  of  wood  in 
tlie  Vosges  Mountains  furnishes  fuel  for  the 
various  manufactures  of  the  department.  It 
is  floated  down  the  streams  which  flow  into 
die  111  or  the  Doubs. 

Silver,  copper,  and  lead  are  found ;  a  great 
number  of  iron  mines  are  worked ;  also  mines 
of  antimony,  coal,  and  asphalte;  rock-crystal, 
marble,  porphjiy,  granite,  building  atone, 
g^'psum,  potter's  cl^,  marl,  ochro,  &e.,  are 
quarried.  There  are  mineral  springs  in  seve- 
ral localities. 

The  industrial  products  are  of  the  most 
varied  description :  tliis  being  one  of  the  most 
active  seats  of  the  cotton  manufacture  in 
France.  The  manufacUures  generally  com. 
prise  calicoes  nnd  printed  cottons  of  all  de- 
scriptions, shawls Jiandlverchieff*,  hosiery,  fino 
woollen   cloths,   ilaxen  and  hempen  fabrics. 
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ornamental  paper,  straw  hats,  diemical  pro- 
ducts, soap,  leather  of  all  kinds,  ironmongery, 
iron  wire»  clock  and  watch  movements,  pot- 
texy,  Ssc  There  are  also  numerous  cotton, 
tbread,  and  woollen  yam  factories;  dye- 
houses;  sugar-refineries;  estahlishments  for 
distilling  spirits  from  pressed  grapes,  com, 
chemes,  gentian,  potatoes,  and  carrots ;  iron 
faznaees  and  forj;es,  paper-mills,  breweries, 
tanyards,  potteries,  and  glass  works.  Colmar, 
Gnebwiller,  Mariakirche,  Rouffach,  Wintzen- 
beim,  MvHLRausbm,  Belfort,  Cemay,  Thaun, 
and  Slassevauz  are  the  chief  towns  in  which 
IhGHQ  varied  manufactures  are  carried  on. 

Tlie  chief  articles  of  commerce  are  the 
leading  industrial  products,  together  with 
vine,  com,  spirits,  kirsohwasser,  steel,  bar- 
iron,  iron  castings,  watch  and  clock  move- 
ments, fruit  tr^es,  catUe,  &e.  We  may  reason- 
ably expect  that  Alsace  will  well  maintain  the 
reputation  of  French  manufactures  in  the 
^proaching  display  of  the  world's  industry. 

ALSTON,  or  ALDSTONE,  in  Cumberland, 
ss  tlie  centre  of  a  district  which,  though  moun- 
tainous and  sterile,  Is  rich  in  mineral  wealth. 
It  M  ona  of  the  principal  lead  districts  in 
England,  the  produce  at  present  being  about 
9000  tons  per  annum.  Many  of  the  lead-mines 
belong  to  Greenwich  Hospital,  to  which  they 
were  given  on  tlie  forfeiture  of  the  estates  of 
tlie  unfortunate  £ari  of  Derwentwater,  who 
was  engaged  in  the  Rebellion  of  1745.  A  little 
copper  is  raised  in  tlie  neighbourhood,  and  a 
small  per  centago  of  silver  is  extracted  from 
the  lead  ore.  A  branch  of  the  Newcastle  and 
Carlisle  Railway  is  now  (1850)  being  construc- 
ted frr>m  Haltwhistle  to  Alston. 

ALTAI  MOUNTAINS,  forming  a  line  of 
division  between  Siberia  and  Tartary,  are  rich 
in  gold,  silver,  copper,  and  lead.  The  mines 
containing  these  metals  were  worked  at.  somo 
remote  period,  but  by  whom  or  when  is  not 
known.  They  were  re-opened  by  the  Russians 
in  the  last  centiuy,  and  have  been  since  then 
extensively  worked.  Tlie  region  contains  pop- 
lars,  willows,  medlars,  privets,  whitethorns, 
and  wild  roses,  on  the  low  banks  of  the 
Irtish ;  and  Iai*ge  forests  of  larch,  birch,  and 
other  t!'ees,  on  the  slopes  of  the  mountain. 
The  inhabitants  use  as  a  substitute  for  tea 
the  dried  leaves  of  the  8az\fraga  craui/olla. 
Agriculture  is  carried  on,  but  not  to  a  great 
extent,  in  the  valleys.  With  the  exception  of 
mining,  the  chief  occupation  of  the  inha- 
bitants is  that  of  pasturing  cattle.  The  mode 
in  which  commercial  intercourse  is  kept  up 
Ijetween  this  remote  region  and  the  various 
countries  of  Europe  and  Asia,  is  noticed 
under  Ruisia  and  Sibbhu. 

ALTAB-PIBCE.     We  are  accustomed  in 


this  country  to  give  the  name  of  Altar-piaoe 
only  to  paintings  on  sacred  subjects  puced 
over  the  altar  at  churches;  but  In  earlier 
times  the  same  name  was  given  to  small 
elaboratelv  worked  productions  in  gold  and 
silver,  and  other  metals,  connected  with  the 
offices  of  religion.  The  recent  exhibition  of 
Mediieval  Art  at  the  rooms  of  the  Society  of 
Arts  (1650)  contained  many  such  specimens 
in  which  much  skill  was  often  shewn  both  by 
the  artist  and  the  artificer.  One  was  an  altar- 
piece  of  silver,  partly  gilt,  enriched  with  scrolls 
and  gariands,  and  enclosing  enamels  and 
gems. 

ALTIMETER,  is  the  name  which  the  Rev. 
E.  L.  Berthon  gives  to  a  measuring  instrument 
patented  by  him  in  1850.  It  is  a  somewhat 
complicated  contrivance,  intended  to  measure 
thealtitudeofthesUn,  moon,  orastar.  Therd 
are  two  glass  bulbs,  one  containing  mercury 
and  the  otlier  spirit,  and  placed  in  connexioii 
with  each  other  by  verticsl  and  horizontal 
tubes.  A  telescope  is  attached  through  which 
the  object  is  riewed.  The  verticsl  tubes  are 
graduated ;  and  the  heights  at  which  the 
two  fluids  adjust  themselves  in  these  tubes, 
when  the  telescope  is  directed  obliquely  up* 
wards,  is  made  to  indicate  the  altitude  or 
angle  of  elevation  of  the  object  viewed,  by 
a  particular  arrangement  of  the  seversl 
parts. 

ALTON,  in  fiampshire,  has  become  qnitd 
celebrated  for  the  ale  produced  there;  th6 
breweries  are  conducted  on  an  extensive  scale. 
There  are  also  paper  manufactures ;  and  in 
the  vicinity  are  fine  and  prolific  hop-grounds. 
The  Faraham  branch  of  the  South  West^ni 
Railway  is  to  be  extended  to  Alton. 

ALTO-RILIE'VO  ( high  relief),  at«m  which 
designates  that  kind  of  sculpture  which  is  ex- 
ecuted on  a  flat  surface,  but  projects  considd- 
rably  above  the  ground  or  plane.  Thd  most 
legitimate  use  of  alto-rilievo  is  where  it  Is  in- 
troduced in  alternate  or  occasional  eon^part- 
ments  to  give  relief  by  the  boldness  Of  ltd 
projections  to  the  uniformity  of  a  Isrge  surflice. 
Such  are  the  Metopes  among  the  Elgin  Mftf- 
bles,  which,  alternately  with  the  triglyphs,  or- 
namented the  frieze  of  the  entablature  which 
surmounted  the  exterior  colonnade  of  the  Vtit- 
thenon.  Fifteen  of  these  original  Mdtopds, 
with  one  cast,  are  in  the  British  Museum; 
they  are  of  unequal  execution,  but  several  of 
them  m^  be  referred  to  as  the  finest  examples 
extant  of  alto-rilievo. 

A'LTONA,  the  largest  and  most  populous 
town  in  the  duchy  of  Holstein,  has  exten- 
sive trade  with  France,  England,  the  Medi- 
terranean, and  the  West  Indies.  Ship-build- 
ing is  carried  on  to  a  considerable  exteat. 
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and  several  vessels  belonging  to  Altona  are 
annually  employed  in  the  hening  and  whale 
fisheries.  It  enjoys  in  respect  of  trade  several 
privileges,  which  constitute  it  a  firee  port,  and 
all  sects,  Jews  included,  have  civil  and  religious 
liberty.  A  itdlroad  connects  the  town  with 
Kiel,  a  port  on  the  Baltic.  The  principal 
manufactures  consist  of  silk,  woollen  and  cot- 
ton goods,  tobacco,  soap,  and  vinegar  ;  there 
are  also  glass-houses,  distilleries,  breweries, 
and  sugar-refineries  in  the  town. 

ALUM,  is  an  earthy  salt,  which  occurs  in 
a  native  state  only  in  small  quantities ;  but  it 
has  been  long  artificially  made  and  extensively 
employed  in  various  chemical  manufactures. 
Its  basis  is  sulphate  of  alumina,  combined 
usually  with  sulphate  of  potash,  but  sometimes 
with  sulphate  of  soda  or  sulphate  of  ammonia : 
when  the  first  alkaline  salt  enters  into  its  com- 
position, the  product  is  common  or  potash  alum, 
the  second  forms  soda  alum,  and  the  third  am- 
monia alum. 

At  La  Tolfa,  in  Italy,  alimi  is  prepared  from 
an  alum-stone,  which  contains  all  the  ingre- 
dients mixed  with  silica.  At  the  alum -works 
near  Whitby,  in  Yorkshire,  alum  is  produced 
from  alum-slate,  the  stratum  of  which  is 
nearly  thirty  miles  in  length.  Near  Glasgow 
alum  is  manufactured  firom  clay  slate  ;  which 
is  obtained  from  coal  mines,  and  contains  a 
double  sulphate  of  iron  and  alumina.  Alum 
is  also  produced  in  chemical  works,  by  the 
direct  union  of  the  component  ingredients. 

The  alum  mine  at  Hurlet  is  well  worthy  of 
a  visit;  it  possesses  many  of  the  striking  cha- 
racteristics of  most  mines,  without  being  so 
deep  or  so  dirty  as  the  migority  of  those  un- 
derground workings.  The  land  belongs  to 
the  Earl  of  Glasgow,  and  contains  beneath  the 
surface  beds  of  alum,  iron,  coal,  and  lime ;  and 
what  is  vety  curious  is,  that  the  owner  leases 
these  difiisrent  kinds  of  mineral  riches  to  dif- 
ferent parties,  even  though  they  may  occur  in 
immediate  juxta-position  ;  thus,  the  Hurlet 
Alum  Company  leases  the  alum  deposits,  but 
must  not  touch  the  other  treasures,  even 
though  they  occur  in  the  same  excavations ; 
and  it  thus  happens  that  alum  miners  and 
other  miners  may  be  met  with  in  the  same 
galleries  or  passages.  We  descend  a  square 
shaft,  the  mouth  of  which  is  visible  in  the 
middle  of  a  field ;  and  after  a  few  lengths  of 
naxTow  ladder  have  been  descended,  the  mouth 
of  a  dark  horizontal  passage  is  reached — 
rendered  by  degrees  dimly  visible  by  the 
candles  carried  by  the  minors.  At  one  place 
we  encounter  a  party  of  coal-miners,  with 
bits  of  lighted  candle  stuck  in  their  caps, 
and  occupied  in  the  various  operations  inci- 
dent to  coal-mining.     At  another  a  party 


of  lime-workers  come  into  view,  quanrying^ 
the  hard  white  stone  which  forms  the  object 
of  their  labours,  and  baring  the  upper  parts 
of  their  bodies  to  render  the  heat  more  en> 
durable.  At  a  third  spot  we  fall  in  with  the 
alimi-miners,  who  do  not  meddle  with  the  iron, 
the  coal,  or  the  lime,  which  are  around  theia. 
The  philosophy  of  tJiis  multiform  mining  is 
thus  explained.  There  is  a  stratum  of  lime 
over  a  stratum  of  coal ;  and  between  the  two 
is  a  stratum  (varying  from,  two  to  twelve  inches 
in  thickness)  of  ore  containing  most  of  the 
chemical  elements  of  alum.  When  the  coal 
has  been  for  some  years  excavated,  the  alum 
ore,  by  being  exposed  to  atmospheric  influence, 
undergoes  a  slight  mechanical  and  chemical 
change,  which  fits  it  for  being  used  in  the 
manufacture  of  alum.  Sometimes  specimens  of 
ore  are  met  with  in  which  a  hard  slaty  sub 
stance  is  interstratified  with  layers  of  a  greenisU 
white  crystaUine  body;  sometimes  the  ore 
presents  itself  as  a  brownish-black  kind  of 
coaly  slate ;  but  for  the  most  part  the  ore 
clings  to  the  roof  of  the  excavated  passages  as 
a  crumbling  powdery  substance.  To  collect, 
then,  these  various  forms  and  stages  of  alum 
ore,  is  the  work  of  the  miners ;  and  the  pick 
and  the  shovel,  the  basket  and  the  wheelbarrow, 
are  dimly  seen  by  the  flickering  light  of  the 
candles,  acting  their  part  in  the  operatious. 

Arrived  again  in  open  daylight  we  find  a 
large  area  of  ground  occupied  by  steeping-pits 
and  other  arrangements  for  the  manufacture 
of  alum.  If  the  ore  is  in  the  efflorescent  state, 
it  is  steeped  in  water  containing  sulphate  of 
iron  and  alumina,  and  the  water  is  boiled, 
evaporated,  and  crystallized  into  alum ;  but  if 
the  ore  is  in  the  hard  stony  state,  it  requires 
to  be  roasted  or  burned  in  a  large  heap  built 
up  in  the  open  air,  before  tlie  elements  which 
compose  it  can  be  acted  on  by  the  Uqoid 
solution. 

Alum  is  colourless,  inodorous,  has  an  as> 
tringent  taste,  and  crystallizes  generally  in 
regular  octahedrons ;  but  by  the  addition  of 
alumina,  and  particular  management,  it  may 
be  made  to  crystallize  in  cubes.  It  is  brittle, 
and  easily  reduced  to  powder;  its  specific 
gravity  is  about  1.731 ;  water,  at  00^  Fahren> 
heit,  dissolves  about  one- eighteenth  of  its 
weight  of  alum,  and  boiling  water  about  three, 
fourths  of  its  weight  The  solution  reddens 
vegetable  blue  colours  strongly;  when  exposed 
to  dry  air,  alum  effloresces  slightly  on  the  8ur> 
face,  but  it  remains  long  without  undergoing 
any  change  internally.  When  moderately- 
heated,  alum  dissolves  in  its  water  of  crystal- 
lization ;  if  more  strongly  heated,  the  water  is 
evaporated,  and  when  exposed  to  i  very  high 
temperature,  solphurio  acid  is  expelled,  and 
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there  remains  a  mixrore  of  alumina  and  sul- 
phate of  potash. 

The  above-named  properties  relate  to  ccm- 
mm  or  potash  ahtm.  Soda  aUan  is  produced 
by  the  action  of  sulphate  of  soda  on  sulphate 
of  alumina.  Their  properties  are  yery  closely 
allied  to  those  of  potash  alum. 

Alum  is  decomposed,  not  only  by  heat,  but 
by  many  of  the  adds,  alkalies,  and  earths.  It 
is  employed  for  a  vast  number  of  purposes. 
It  is  used  in  lake  colours,  dyeing,  calico  print- 
ing, leather  dressing ;  and  by  candle-makers 
to  harden  the  tallow  and  render  it  white.  It 
is  an  ingredient  in  makmg  pyrophorus  ;  and 
in  medicine  it  is  employed  as  an  astringent 

Mr.  Cliff  obtained  a  patent  in  1845  relating 
to  the  alum  manufacture,  in  which  a  double 
usefiil  result  is  sought  to  be  obtained.  Many 
kinds  of  fire-clay  used  for  making  retorts,  cru- 
cibleSf  and  similar  articles,  contain  an  excess 
of  alumina,  which  injures  the  quality  of  the 
r-'Vles  made  from  them  when  at  a  high  heat 
:...  Cliff  proposes  to  take  a  very  aluminous 
day,  such  as  is  found  at  Wortley  near  Leeds ; 
to  grind  it,  calcine  it,  mix  it  with  sulphuric  or 
8ome  other  add,  dissolve  the  alumina  out  of 
it  evaporate  the  solution,  and  obtain  alum 
from  the  residue  by  the  usual  chemical  means. 
The  earthy  sediment,  which  results  when  all 
or  nearly  all  the  alumina  has  been  removed, 
is  then  to  be  mixed  up  with  ground  native 
clay,  to  make  a  fire-clay  fitted  for  retorts,  Ac. 
Many  other  patents  have  been  recently  taken 
out,  for  various  improvements  in  the  alum 
manufacture. 

The  proprietors  of  some  of  the  chemical 
worits  near  Newcastle  intend  to  exhibit,  at  the 
great  display^  of  1861,  specimens  of  alum,  in 
large  masses,  procured  by  the  direct  chemical 
union  of  the  component  ingredients. 

ALU'MINA,  the  earthy  oxide  of  aluminum, 
sometimes  called  argil,  or  argillaceous  earth, 
roastitutes  the  larger  portion  of  all  clays,  and 
their  plastic  property  is  owiag  to  it  In  a 
pure  state  it  is  procured  from  alum,  from  which 
it  derives  its  name.  Alumina  is  widely  diffhsed 
throughout  the  earth ;  the  adamantine  spar  or 
coiundum,  the  ruby,  and  sapphire,  are  alumina 
nearly  pure  and  crystallized ;  these  substances 
have  not,  however,  any  of  the  more  obvious 
properties  of  common  clay,  for  instead  of  being 
iiinorphons,  soft,  and  diffusible  through  water, 
they  are  ciystalBzed,  are  among  the  hardest 
substances  in  nature,  and  will  not  mix  with 
water.  The  diaspore  is  a  crystaUized  mineral, 
which  consists  almost  entirely  of  alimiina  and 
water ;  and  in  North  America  another  hydrate 
of  alumina  has  been  found,  and  called  gibbsite. 
Aitrrtmia  is  white,  powdery,  and  light;  it 
has  neither  taste  nor  smell,  and  it  adheres  to 


the  tongue.  It  is  insoluble  in  water.  It 
shrinks  considerably  by  heat,  and  may  be  frised 
at  a  high  temperature.  Alumina  is  not  in  it- 
self eiUier  add  or  alkaline ;  but  it  combines 
with  numerous  adds  to  form  salts,  among 
which  the  acetaU  of  alumna  is  much  employed 
in  calico  printing.  It  also  combines  with 
potash,  soda,  lime,  and  magnesia,  so  as  to 
form  salts  called  aluminaies. 

ALUBflNUM,  the  metallic  base  of  alumina, 
is  prepared  with  too  great  difBculty  to  be  use- 
ful in  the  arts  in  its  separate  state. 

AMADO'U,  touch-match,  or  Oerman  tinder, 
is  a  brown  leathery  substance  prepared  fr^m 
the  BoUtus  igniariutt  a  fungus  which  grows  pn 
the  trunks  of  cherry,  ash,  and  other  trees. 
The  f^gus  is  perennial,  and  increases  yearly 
in  size.  The  soft  spongy  substance  of  the 
fungus,  after  removing  the  outer  covering,  is 
cut  into  thin  slices,  and  beaten  witli  a  mallet 
to  soften  it  In  this  state  it  is  used  for  stop- 
ping haemorrhages,  and  for  other  surgical  pur- 
poses ;  and  by  subsequent  boiling  in  a  strong 
solution  of  saltpetre  it  is  prepared  for  use  as 
tinder,  constituting  the  Oerman  tinder  of  the 
tobacconists.  To  render  it  very  inflammable 
it  is  sometimes  imbued  with  gunpowder,  which 
gives  it  a  darker  colour. 

On  the  Continent,  before  the  use  of  congreve 
lights,  tobacco-smokers  were  accustomed  to 
cany  about  with  them  a  box  containing  a  little 
amadou  and  a  small  flint  and  steel. 

AMALGAM,  a  compound  of  two  or  more 
metals,  of  which  one  is  always  mercury ;  and 
this   circumstance  distinguishes  an  amalgam 
from  a  mere  aJloy.    Nature  presents  us  with 
only  one  amalgam,  which  is  of  silver,  and  is 
termed  by  mineralogists  native  amalgam :  it  is 
met  with  either  semifluid,  massive,  or  cxystal- 
lized.    Klaproth  found  it  to  exist  of  64  parts 
of  mercury  and  36  of  silver,  out  of  100  parts. 
Most  metals  may  be  amalgamated  with  mer- 
cury, and  the  combination  appears  to  depend 
on  chemical  affinity.    When  the  cohesion  of 
a  metal  is  slight,  as  in  the  cases  of  potassium 
and  sodium,  or  when  its  af^ty  for  mercury 
is  considerable,  as  in  the  instances  of  gold 
and  silver,  amalgamation  takes  place  readily 
by  mere  contact    When,  on  the  other  hand, 
the  cohesion  of  a  metal  is  strong,  or  its  af&- 
nity  for  mercury  is  weak,  heat,  or  intermediate 
action,  or  both,  are  requisite  to  effect  amalga- 
mation.  The  density  of  an  amalgam  exceeds 
that  of  the  mean  of  the  metals ;  this  and  the 
tendency  exhibited  by  one  or  both  metals  to 
oxidize,  are  indications  of  chemical  combina- 
tion.   Antimony  offers  an  example  of  metals 
which  will  not  amalgamate  without  heat ;  in 
order  to  effect  combination,  it  must  be  melted, 
and  while  Uquid  mixed  with  hot  mercury.    It 
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has  been  sUted,  that  ibej  may  be  amalga- 
mated by  "n^nng  the  filings  of  the  metal  with 
powdered  alun,  and  robbing  them  together 
in  a  mortar  with  a  little  water ;  aAer  tritura- 
tiou  the  alum  may  be  washed  oat.  By  the 
interreation  of  tin  or  zinc,  iron  may  be  com- 
bined, with  mercury,  and  a  doable  amalgam  is 
formed.  Platina  also  onites  with  mercury  by 
the  interrention  of  the  amalgam  of  potassium, 
bat  not  by  direct  action. 

Amalgams  are  either  liqoid,  soft,  or  hard; 
their  form  being  dependent,  in  some  cases, 
upon  the  quantity  of  mercury  employed,  and, 
in  otheri,  upon  the  nature  of  the  metal  amal- 
gamated: thus,  an  amalgam  consisting  of 
eighty  parts  of  rcercoiy  and  one  part  of  so- 
dium, is  solid,  whilst  a  compound  of  fifteen 
parts  of  mercury  and  one  part  of  tin  is  liquid. 
The  liquid  amalgams  resemble  mercury  in 
appearance,  except  that  the  greater  part  of 
them  flow  less  readily:  solid  amalgams  are 
brittle.  In  general,  amalgams  are  white; 
they  are  all  orystallizable,  and  they  form 
compounds  of  definite  proportions.  The 
amalgams  of  the  more  oxidable  metals,  as  of 
potassium  and  sodium,  are  decomposed  by 
exposure  to  the  air  and  absorbing  oxygen, 
and  they  decompose  water  with  the  evolution 
of  hydrogen  gas;  the  double  amalgam  of 
iron  and  zinc  does  not  rapidly  undergo  any 
change,  and  is  not  attracted  by  the  magnet. 
All  amalgams  are  decomposed  by  a  red  heat, 
the  mercury  being  volatilized,  and  tbe  more 
fixed  metals  remaining.  The  process  of 
amalgamation  and  decomposition  is  employed 
to  separate  gold  and  silver  from  their  ores ; 
the  mercury  obtained  by  decomposing  tlie 
amalgams  is  distilled,  and  repeatedly  used 
for  the  same  pm'pose,  with  comparatively 
little  loss.  Tho  amalgams  of  gold  and  silver 
are  employed  in  the  processes  of  gilding  and 
plating.  (For  the  mode  of  silvering  the  in- 
teriors of  hollow  glass  globes,  see  Mntnon.) 
The  amalgam  of  tin  is  laigely  used  in  what 
is  termed  silvering  mirrors,  and  various  amal- 
gams of  tin  and  zinc  are  employed  for  ex- 
citing electrid^  in  the  machine.  Some  carious 
effects  result  from  the  action  of  amalgams 
upon  each  other  :  if  merenry  be  added  to  the 
liquid  amalgam  of  potassium  and  sodium,  an 
instant  solidification  ensues,  and  heat  enough 
to  inflame  tbe  latter  metals  is  evolved.  \Mien, 
on  the  other  hand,  a  solid  amalgam  of  bis- 
muth is  put  in  contact  with  one  or  lead,  they 
become  fluid,  and  the  thermometer  sinks 
during  their  action. 

Some  of  the  French  dentists  use  an  amal- 
gam of  copper  to  fill  the  carities  of  hollow 
teeth.  It  is  gray,  very  hard,  and  adheres 
firmly  in  ita  place.     There  are  many  naeftil 


I  iqiplicaiions  for  it  as  a  stopper  to  machines 
and  chemical  iq>paratus  wherever  Other  mate- 
rials cannot  conveniently  be  used.  It  is  s&id 
to  consist  of  70  parts  of  mercury  to  30  of 
copper. 

AMALGAMATION  Is  a  term  often  used  to 
indicate  the  process  of  separating  gold  find 
silver  from  their  ores.  It  will  suffice  to  ref^ 
to  Cautoiixul;  Gold;  MeUcctiy;  Silter. 

A'MA20K,  or  MARASON,  or  OREL- 
LA'NA.  This  magnificent  South  American 
river  (the  laigest  on  the  globe j  produces  on  its 
banks  cacao,  sarsaparilla,  copaiba,  caoutchone, 
fine  forest  trees,  and  many  other  plants ;  and 
the  river  itself  yields  abundance  of  fish.  But 
the  slow  progress  of  European  enterprize  in 
that  region  has  yet  done  litUe  to  make  its  re- 
sources available,  although  steam  narigatioQ 
has  begun  to  develope  itself  on  the  Amazon. 

AMBEIl,  a  carbonaceous  tnineral  which 
occurs  in  beds  of  lignite,  in  Greenland,  Pros- 
sia,  Frftnce,  Switzerland,  and  some  othef 
countries.  The  greater  portion  of  it  comes 
from  the  southern  coasts  of  the  Baltic  Sea, 
where  it  is  thrown  up  between  Konigsberg 
and  Memel.  It  is  also  obtained  by  mining  at 
a  distance  of  2tX)  feet  from  the  6ea,  and  at  a 
depth  of  about  100  feet,  and  is  found  in  small 
carities.  It  is  occasionally  met  with  in  the 
gravel  beds  near  London,  in  which  case  it  is 
merely  an  alluvial  product.  Amber  occtirs 
generally  in  small  pieces,  which  are  sometimes 
colomrless,  frequently  light  yellow,  or  deep- 
brown,  and  very  commonly  translucent 

The  amber-gat!.ering  on  the  shores  of  the 
Baltic  in  1S14  'n-as  moro  abundant  thAn  was 
ever  before  known  at  the  same  spot  In  the 
rillage  of  Kahlberg  alone,  where  the  iimber- 
gatlicring  is  farmed,  20,000  thalers'  worth  of 
amber  was  picked  up  in  the  course  of  a 
few  weeks.  It  is  supposed,  according  to  a 
paragraph  in  the  Elhing  Zeituittf^  copied  into 
the  English  journals,  that  this  increa^^ed 
quantity  may  have  resulted  from  the  violent 
storms  which  prevailed  on  the  shores  of  the 
Baltic  in  the  preceding  winter,  by  which  the 
treasure  was  driven  up  from  the  bottom  of 
the  sea. 

Amber  is  rather  harder  than  common  re- 
sins, which  it  resembles  in  several  properties : 
it  is  susceptible  of  a  good  polish,  and  when 
rubbed  becomes  electrical ;  indeed,  th6  word 
cicetricitjf  is  derived  from  i^XcrrpoF,  tlie  Greek 
name  for  amber.  Its  density  varies  from  1.O05 
to  1.070:  when  bruised  it  exhales  a  slight 
aromatic  odour ;  and  when  heated  to  44^'  of 
Falirenheit  it  melts,  then  inflames  and  btims 
with  a  bright  flame,  and  emits  a  smeU  which 
is  not  disagreeable. 

The  eubjeet  of  the  origin  of  amber  is  one 
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Tbieiibfls  been  much  disciused.  According 
to  Beizeiiaj  it  was  originally  a  resin  dissolved 
in  «  roJatile  oil  or  natural  balsam ;  the  proofs 
of  thii  opinion  are,  he  conceives,  numerous ; 
it  bA»  often  the  impression  of  the  branches  and 
bari  QpOQ  vhich  it  has  flowed  and  solidified; 
it  iiiioi  contains  insects,  some  of  which  are 
M  delicately  formed  that  they  could  not  have 
oceuired  except  in  a  very  tiuid  mass.  Sir 
Duid  liTQAhtcT  concludes,  from  an  examina- 
tjuu  of  the  opiical  properties  of  amber,  that 
it  is  ID  indurated  vegetable  juice.  Humboldt 
ijri,  in  his  Casmas^  "  The  petrified  wood 
lUtch  frequently  burrounds  amber  had  ^rly 
fioncted  the  attention  of  the  ancients.  This 
re^ia,  which  was  at  that  time  regarded  as  so 
pa-dous  a  product,  was  ascribed  either  to  the 
uUc^  poplar,  or  to  a  tree  of  the  cedar  or  pine 
genus.  The  recent  admirable  investigations 
q{  iVofeasor  Guppert,  at  Breslau,  have  shown 
lu^  the  latter  conjecture  is  the  more  cor- 
rect." Amber  consists  of  a  mixture  of  several 
fub>unces,  wliich  are,  a  volatile  oil,  two  resins 
soluble  in  alcohol  and  in  ether,  succinic  acid, 
an4  a  bituminous  body  that  resists  the  action 
of  all  solvents,  and  which  is  the  piincipal 
put  of  amber.  Water  does  not  act  upon  this 
&  a  stance;  it  does  not  even  dissolve  any  of 
the  suecinic  acid.  Alcohol  takes  up  a  soft, 
T«:iow,  limpid  resin.  Sulphuric  and  nllric 
ae*d  both  dissolve  it. 

Amber  is  employed  for  ornamental  piur- 
po-tts  in  the  manufacture  of  necklaces,  d;c. 
It  i»  used  alHO  for  preparing  amber  varnish, 
fsx^  obtaining  a  peculiar  oil  used  in  medicine, 
and  It  yields  succinic  acid  employed  in  chemi- 
cal investigations. 

Mr.  Steliing  has  recently  introduced  an 
improved  method  of  making  varnish  from 
ai:.ber.  The  difficulty  hitherto  has  been  in 
Sitfluoig  the  varnish :  the  subsequent  incor- 
poration with  oil  and  the  other  ingredients  is 
eccaparatively  easy.  The  melting  is  eflected 
in  a  eopper  vessel  of  peculiar  construction, 
vbertby  the  amber  becomes  Uquid  without 
any  rr^iduiini«  and  without  evaporation  of  its 
C3a«citnent  elemenU;  there  is  less  danger 
fr»a  fire  than  in  the  older  methods,  and  the 
^ea<Ml  is  not  liable  to  burst,  which  the  earthen 
v«»««b  formerly  used  were  apt  to  be. 

The  largest  piece  of  amber  at  present 
known  is  in  the  Boyal  Cabinet  at  Berlin ;  it 
weighs  18  lbs.  The  sum  of  5000  dollars  is 
teid  to  have  been  lately  ofiTered  by  some 
ArmmMUD  merchants,  for  a  piece  of  amber 
willing  Id  lbs.  This  substance  is  joined 
aad  mended  by  moistening  the  surfaces  with 
ZjLseed  oil,  and  strongly  pressing  tliem  toge- 
izet,  gently  heating  them  at  the  same  time. 
In  the  working  of  amber  the  material  is 


wrought  in  a  lathe,  polished  with  whiting  and 
oil,  and  rubbed  with  flannel.  It  becomes  so 
electrical  during  the  working  that  the  work- 
men are  said  to  suffer  considerable  inconve- 
nience. By  a  careful  appUcation  of  heat  the 
workmen  are  enabled  to  harden  amber.  The 
beautiful  black  varnish  usod  by  coach-makers 
is  a  very  carefully  prepared  compound  of 
amber,  aspholtum,  linseed  oil,  and  oil  of  tur- 
pentine. Factitious  or  imitation  amber  is 
often  prepared  from  shell-lac  or  gum  copaL 

Amber  is  admitted  duty  f^ee,  but  manu- 
fkctured  articles  in  amber  pay  an  import  duty 
of  15  per  cent 

AMBERGRIS,  a  substance  of  animal  ori- 
gin, found  principally  in  warm  climates, 
floatiug  on  the  sea,  or  thro\vn  on  the  coasts. 
The  best  comes  from  Madagascar,  Surinam, 
and  Java.  It  has  been  found  in  the  intestinal 
canal  of  the  physetcr  fiiacrocephiiusy  mixed 
with  the  remains  of  several  marine  animals 
which  have  served  it  for  food ;  on  this  account 
it  has  been  supposed  to  be  a  morbid  product, 
analogoiLs  to  biliary  calculi. 

Ambergris  of  good  quality  is  solid,  opaque, 
of  a  bright  gray  colour,  which  is  darkest  ex- 
ternally, and  intermixed  with  yellow  or  reddish 
strise.  When  it  Is  heated  or  rubbed  it  exhales 
an  odour  which  is  agreeable  to  most  personal. 
It  is  sufficiently  soft  to  be  flattened  between 
the  fingers.  Its  specific  gravity  varies  ttom 
0.008  to  0.020.  When  ambergris  is  heated 
with  boiling  alcohol  of  specific  gravity  0.833, 
until  it  is  saturated,  a  peculiar  substance, 
called  ambreiHf  is  obtained  as  the  solution 
cools,  grouped  in  mammillated,  small,  colour- 
less crystals.  Ambrein,  thus  obtained,  is 
brilliant,  white,  and  insipid ;  it  has  an  Agree- 
able odour.  When  heated  upon  platina  foil 
it  fases,  smokes,  and  is  volatilized,  leaving 
scarcely  any  residue;  by  dry  distillation  it 
becomes  brown.  It  is  very  soluble  in  strong 
alcohol,  either  hot  or  cold,  in  ether,  and  in 
oils  both  fixed  and  volatile.  Nitric  acid  con- 
verts it  into  a  pecular  add,  called  ambreic 
acid. 

Ambergris  is  used  as  a  perfhme ;  and  as  the 
aloohoUc  solution  is  the  most  odorous  prepfli- 
ration  of  it,  it  is  generally  employed  in  that 
fonn. 

Ambergris  is  admitted  duty  f^ee. 

AMBOYKA,  one  of  the  Molucca  or  Spice 
Islands,  in  the  eastern  seas,  is  a  monntalnons 
place,  abundantly  furnished  with  trees  attd 
underwood.  Sulphiur  is  produced  among  the 
hills,  some  of  which  are  encrusted  with  a 
copious  efflorescence  of  that  mineml.  The 
earliest  visit  made  to  Amboyna  by  any  Euro- 
peans  was  in  1511,  when  the  Portuguese 
traded  to,  and  afterwards  took  possession  of  it. 
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They  held  it  till  driven  out  by  the  DiU<;h  in 
the  sixteenth  century ;  about  which  time  the 
EngUsh  East  India  Company  albo  wished  to 
have  a  share  in  the  valuable  spice  trade  of 
this  and  the  other  Molucca  Islands.    From 
that  time  to  the  present,  except  for  a  short 
period  during  the  last  war,  the  island  has 
belonged  to  the  Dutch.    The  main  object  of 
the  different  European  powers,  who  endea- 
voured to  possess  themselves  of  Amboyna, 
was  to  monopolize  the  trade  in  cloves,  the 
cultivation  of  which  spice  forms  the  principal 
object  of  industry  with  the  natives.  With  the 
desire  of  keeping  the  cultivation  of  the  dove- 
tree  completely  within  their  power,  the  Butch 
caused  it  to  be  extirpated  from  eveiy  island 
belonging  to  them  except  Amboyna,  where 
they  provided  for  a  sufficient  production  of 
the  spice,  by  obliging  every  native  family  to 
rear  a  certain  number  of  clove-trees.    In  the 
prosecution  of   their  plans  the  island  was 
divided  into  4,000  allotments,  each  one  of 
which  was  expected  to  support  125  trees,  and 
a  law  was  passed  in  1720  rendering  it  com- 
pulsory upon  the  natives  to  make  up  the  full 
complement.    The  number  of  trees  upon  the 
island  accordingly  amounted  to  500,000,  the 
average  produce  of  which  exceeded  one  mil- 
lion of  pounds  of  cloves  annually. 

AMBULATORY,  in  architecture,  the  space 
enclosed  by  a  colonnade  or  an  arcade.  In  the 
peripteral  temple  of  the  Greeks,  the  lateral 
or  flanking  porticoes  are  properly  termed  am- 
bulatories; the  cloister  of  a  monastery  is 
surrounded  by  an  ambulatory  or  ambulatories. 
The  aisles  of  the  ancient  Basilica,  and  those 
of  the  cathedral,  or  other  large  church,  are 
sometimes  called  ambulatories. 

AMERICA.  This  great  continent  has  been 
made  known  to  Europeans  partly  by  the 
eagerness  which  commercial  nations  shew  to 
extend  the  sphere  of  their  operations,  partly 
by  mere  national  glory,  partly  by  a  love  for 
geographical  science,  and  partly  by  missionary 
zeal.  So  far  as  the  commercial  incentive  has 
been  concerned,  wo  may  take  a  rapid  glance 
at  the  progress  of  its  discovery. 

The  whole  career  of  Columbus  was  in  effect 
a  carrying  out  of  the  commercial  spirit  which 
in  his  days  marked  the  courts  of  Spain  and 
Portugal.  The  riches  of  India  having  become 
known,  a  wish  was  entertained  to  find  a 
western  route  thither;  and  in  searching  for 
this  western  route,  Columbus  discovered 
America.  In  his  first  expedition,  made  in 
1402,  he  discovered  San  Salvador,  Cuba, 
Hayti,  and  other  islands  of  the  West  Indies, 
which  he  so  named  in  ignoi'ance  that  the  vast 
Pacific  intervened  between  them  and  India 
proper.     In  the  next  expedition  Columbus 


dibcovered  Jamaica.  In  a  third,  his  disco- 
veries included  Trinidad,  and  the  coast  of 
South  America  near  the  Orinoco.  The  suc- 
cess of  Columbus  soon  gave  encouragement 
to  private  adventurers  to  the  new  world,  one 
of  the  first  of  whom  was  Alonzo  de  Ojeda, 
who,  in  1499,  followed  the  course  of  Colum- 
bus to  the  coast  of  Paria,  and,  standing  to 
the  west,  ranged  along  a  considerable  extent 
of  coast  beyond  that  on  which  Columbus  had 
touched,  and  thus  ascertained  that  this  country 
was  part  of  the  continent. 

In  1497,  while  Columbus  was  engaged  in 
his  researches,  the  coast  of  North  America 
had  been  reached  by  an  English  vessel,  com- 
manded by  Giovanni  Gaboto,  or  Cabot,  a 
Venetian  settled  in  Bristol,  who  undertook  an 
expedition  in  company  with  his  son  Sebastian, 
and  explored  a  long  line  of  the  North  Ame- 
rican coast  In  1498,  Sebastian  Cabot,  in 
another  expedition,  visited  Newfoundland.  In 

1500,  Gaspar  Cortereal,  a  Portuguese,  touched 
at  Labrador;  and  Brazil  was  accidentally  dis- 
covered by  a  Portuguese  fleet  under  Cabral. 
The  coast  of  the  province  of  Tierra  Firma, 
from  Cape  de  Vela  to  the  Gulf  of  Darien, 
was  first  visited  by  Bastidas,  a  Spaniard,  in 

1501.  Yucatan  was  discovered  by  Diaz  de 
Solis  and  Pinzon  in  1508,  and  Florida  bjr 
Ponce  de  Leon,  in  1512.  In  the  same  year, 
Sebastian  Cabot  reached  the  bay  since  called 
Hudson's  Bay.  The  Pacific,  or  Southern 
Ocean,  was  first  seen  from  the  mountain 
tops  near  Panama,  by  Balboa,  in  1513,  and, 
two  years  after,  a  landing  was  effected  on  the 
south-east  coast  of  South  America,  about  the 
mouth  of  the  Rio  de  la  Plata,  by  De  Solis. 

The  French  xlow  began  to  participate  in 
the  zeal  for  adventure,  and  in  1524  an  expe- 
dition was  dispatched  by  Francis  I.,  under 
Giovanni  Yerazzano,  a  Florentine,  who  sur- 
veyed a  line  of  coast  of  seven  hundred  leagues, 
comprising  the  United  States,  and  part  of 
British  America.  But  in  1508,  Aubert,  a 
Frenchman,  had  already  discovered  tlie  St. 
Lawrence  Biver.  Jacques  Cartier,  also  a 
Frenchman,  in  1534  nearly  circumnavigated 
Newfoundland,  and  entered  the  Gulf  of  St« 
Lawrence.  The  coast  of  California,  on  the 
west  side  of  the  northern  division  of  the  con- 
tinent, was  discovered  by  Ximenes,  a  pilot, 
who  had  murdered  Mendoza,  a  captain,  dis- 
patched by  Cortez  on  a  voyage  of  discovery ; 
the  Gulf  of  Califonoia,  or  Sea  of  Cortoz,  was 
first  entered  by  Ftaucisco  de  Ulloa,  another 
captain  sent  out  by  Cortez  in  1539.  The 
Spaniards  subsequently  undertook  several 
unsuccessful  voyages,  but  they  did  not  aban- 
don their  hopes,  and  at  the  dose  of  the  16th 
century  Sebastian  Visoaino  advanced  along 
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the  coast  of  New  Albion  as  far  as  the  Oregon 
or  ColumbU  Biver. 

Colonization  in  North  Amenca  by  England 
commenoed  in  the  time  of  Qneen  Elizabeth. 
Sir  Humphry  GUbert  wa-Uie  first  to  attempt 
iu  though  he  merely  took  fonnal  possession 
of  Newfoundland,  in  1583;  bis  half^rother, 
ifce  celebrated  Sir  Walter  Baleigh,  m  1584, 
dispatched  an  expedition  which  discovered  the 
eomitry  then  called  Virginia,  and  he  made 
several  attempts  to  colonize  it  without  effect. 
The  colonies  of  VirginU  and  New  England 
were  respectively  planted  in  1007  and  lOJM), 
under  James  I.,  and  it  is  not  a  htde  remark- 
able that  one  hundred  and  six  years  ehipsed 
aOer  North  America  was  first  visited  by  Cabot, 
before  a  single  Englishman  had  effectually 
settled  in  the  country. 

Within  the  Ust  half  century  many  explo- 
ring parties  have  traversed  the  interior  regions 
of  America.  The  recent  discoveries  of  trea- 
sure in  California  have  led  to  a  new  senes  of 
overland  researches,  some  of  them  m  con- 
needon  with  a  proposed  railway. 

British  researches  in  North  Amenca  have 
been  chiefly  directed  to  the  exammation  of 
the  western  coast,  under  Cook,  Chirkc,  Meares, 
Vancouver,  ^fec;  and  to  arctic  or  northwest 
expeditions.  In  1818  the  British  government 
commenoed  that  series  of  expeditions  wluch, 
dded  by  the  Hudson's  Bay  Company,  and  by 
private  enterprize,  and  conducted  by  ^ny, 
John  and  James  Ross,  Lyon,  Firankhn,  Bich- 
ardson,  Beechey,  Scorcsby,  Dease,  Simpson, 


both  on  the  east  and  west  side  of  the  channel 
of  the  river;  they  are  extensive,  elevated,  and 
generally  irregular  tracts,  without  trees,  though 
sometimes  capable  of  producing  them,  covered 
in  the  spring  with  countless  flowers  and  long 
grass,  and  often  possessing  a  deep  rich  soil. 

South  America  is  rich  in  mineral  produce. 
Gold  is  found  in  New  Granada,  Peru,  Chili, 
La  Plata,  and  Brazil;  and  diamonds   have 
been  for  some  time  a  part  of  the  Brazilian 
exports.    The  silver  mines  in  Peru  are  very 
rich,  and  in  Chili  there  are  mines  of  silv^, 
lead,  and  sulphur;  those  of  copper  are  still 
more  abundant     There  are  mines  of  iron, 
sulphur,  antimony,  tin,  lead,  copper,  and  quick- 
silver, in  Brazil;  but  the  pursuit  of  the  pre- 
cious metals  appears  to  have  diverted  attention 
from  otlier  mining  speculations.  America  also 
sends  to  Europe  pearls  and  other  precious 
stones. 

In  North  America  we  flnd  the  bison,  the 
musk  ox,  the  reindeer,  the  wi^iti,  the  Virgi- 
nian deer,  the  elk,  the  long-tailed  deer,  and 
the  black-tailed  deer  of  the  Bocky  Mountains ; 
the  Califomian  sheep,  and  the  Rocky  Moun- 
tain Goat     The  most  remarkable  forms  of 
American  deer  are  the  llamas,  alpacas,  and 
vicunas,  which  tenant  the  craggy  Andes.  Long 
previously  to  the  arrival  of  Columbus,  the 
Uama  was  domesticated  and  used  as  a  beast  of 
burden  by  the  natives ;  its  wool  was  manu- 
factured into  doth,  and  its  flesh  supplied  a 
wholesome  food.    Among  the  Rodents  many 
are  valuable  as  fur- bearing  animals;  of  these 
we  may  notice  the  beaver,  the  musquash,  the 


Ray,  lOng,  Back,  and  °^5«' ^^^^^^^  ^yp^'  various  species  of  squirrel,  and  the 

those  discoveries  ''}^^^^''f^^^\Zl^.  ^lua  of  Peri«id  ChilL^  Many  thousand 
source  of  pubhc  mterest  m  tins    couniry.   cDiii  „„«„„«,h.  and  of 


source  v*    !»— ' — ,  ..         . 

Would  that  we  could  close  the  menUon  of 
them  with  any  announcement  of  the  safety  of 
Sir  John  Franklin  and  his  entetprizmg  com- 
panions! . 

The  exploratory  researehes  m  South  Ame- 
rica have  not  been  so  numerous  as  m  the 
north ;  but  some  of  them  have  been  of  great 
value,  both  geographically  and  commercially : 
especially  those  of  De  la  Condammo,  Godm, 
Humboldt,  Bonpland,  Spix,  and  Martius. 

When  America  was  first  discovered,  a  large 
part  of  it  consisted  of  one  vast  forest,  extend- 
ing neariy  from  the  AUantic  to  the  Missis- 
«^i,  and  from  the  Canadian  lakes  to  the 
Gulf  of  Mexico-a,000  miles  m  length,  with 
on  average  breadth  of  1,000.    Most  of  this 
vast  forest  yet  remains ;  but  the  tract  west  of 
the    Mississippi  contains    extensive   plains. 
These  plains  are  devoid  of  trees ;  but  the 
lower  parts  of  the  Mississippi  valley,  witti  a  por- 
tion towards  the  north,  are  still  covered  with  a 
dense    forest,    spread   intcmunably  like  an 
ocean     The  prairies  of  this  valley  are  found 


skins  of  the  beaver,  of  the  musquash,  and  of 
squirrels,  are  annually  imported  into  England 
from  the  northern  regions  of  America;  and  an 
extensive  trade  in  the  skins  of  the  coypu,  im- 
property  called  nvtria  or  otter,  and  also  in 
those  of  the  chinchilla,  is  carried  on  at  Buenos 
Ayres.    Bears  are  hunted  by  the  fur  traders 
for  the  sake  of  their  skins,  as  are  also  various 
foxes,  ermines,  martins,  polecats,  wolverines 
or  gluttons,  lynxes  and  others.    America  now 
contains  horses,   homed    cattle,  sheep  and 
goats ;  but  these  have  been  introduced  sinco 
the  time  of  Columbus.    Horses  and  cattle 
exist  in  many  parts  of  South  America  in  great 
numbers,  and  wild  herds  roam  the  plains.  They 
abound  also  in  Mexico,  and  the  great  prairies 
of  the  western  portions  of  North  America. 

In  the  United  States  the  forests  consist  of 
pines  and  larehes  tmknown  in  Europe,  many 
kinds  of  oaks,  locust-trees,  black  walnuts  of 
enormous  size,  hickories  and  ashes.  Tobacco, 
maize,  and  wheat,  are  the  staple  objects  of 
cultivation. 
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At  about  the  latitude  of  Virginia  the  region 
of  cotton  and  rice  begins.  In  the  countries 
in  and  around  the  gulf  of  Mexico,  besides 
indigo,  coffee,  sugar-cane  and  maize,  (which 
here  finds  its  native  iiorae,)  the  cocoa-tree, 
^m  whose  seeds  chocolate  is  prepared,  is  a 
most  important  species;  the  exportation  of 
the  seeds  of  tliis  plant,  which  is  found  wild  in 
the  most  burning  districts,  is  valued  at  near 
$0,000/.  sterUng  annually.  Pineapples  grow 
wild  in  the  woods;  the  American  aloe  }ields, 
whei)  wounded,  an  abundance  of  sweet  fluid, 
which  is  fermented  into  an  intoxicating  drink 
called  piilqiit^  and  distilled  into  an  ardent  spuit 
known  by  the  name  of  Vino  Mercal.  In  the 
low  woods  of  Honduras  are  found  enormous 
forests  of  moliogany  and  logwood  trees.  It  is 
\iere  also  that  the  tamarind  and  the  iignum 
vitio  are  found,  the  vanilla,  and  the  jalap  con- 
volvulus. As  we  proceed  farther  and  farther 
southward,  Uie  vegetable  gi*owth  gradually 
changes,  and  all  the  rich  and  varied  produce 
of  South  America  meeis  the  view. 

Under  the  names  of  the  chief  countries, 
rivers,  and  towns  of  America,  mil  be  found 
sundry  details  illustrative  of  the  produce, 
manufoutureH,  and  commerce  of  this  great 
continenL 

AMIiTHYST.  The  Occidental  or  Common 
Jmethtfsl  is  a  variety  of  quartz  or  rock  crystal, 
which  is  mot  with  in  many  ports  of  the  world, 
as  India,  Siberia,  Sweden,  Germany,  Spain,«&c. 
It  occurs  in  various  forms,  massive,  in  rounded 
pieces,  and  crystallized.  The  primary  furm 
of  tlie  crystal  is  a  slightly  obtuse  rhomboid  ; 
but  it  is  usually  found  in  the  -secondary  form 
of  a  six-sided  prism,  terminated  at  one  or 
botli  ends  by  a  six-sided  pyramid.  The 
oxystals  of  Uie  amethyst  vary  from  diaplianous 
to  translucent,  and  they  exhi bit >'arious  degrees 
of  splendour,  both  externally  and  internally. 
Tlie  fracture  is  commonly  conohoidal,  and  the 
fragments  are  of  indeterminate  form.  The 
colour  is  violet  or  purple  violet.  The  ame- 
thyst is  sufficiently  hard  to  give  fire  with  steel, 
and  to  scratoh  glass. 

The  composition,  by  means  of  which  the 
beat  imitation  of  the  amethyst  can  be  pro^ 
duc^d  in  glass,  is  said  to  be  the  following : — 
lOUO  parts  of  trass  or  colourless  transparent 
glass ;  8  parts  of  oxide  of  manganese,  5  parts 
of  oxide  of  oobalti  and  0-9  parts  of  purple  of 
eassius. 

AMIANTHUS.    [Asbestus.] 

AMIENS,  in  the  dt;partment  of  Sorome,  in 
France,  has  considerable  trade  and  manufac- 
tures. Velvet,  plush,  camlet,  quilting,  serge, 
drugget,  fine  kerseymere,  hosiery,  and  other 
goods,  liuen,  cotton,  and  woollen,  are  either 
entirely  manufactured,  or,  being  brought  to 


Amiens  froin  other  places  in  an  unfinished 
state,  are  prepared  for  sale  in  other  parts  of 
the  country  or  for  exportation.  Tliere  ar6 
also  paper-mills  and  bleaching-grounds.  The 
town  serves  as  a  mart  for  the  numerous  ma^ 
nufactures  of  the  neighbourhood  as  far  as  the 
confines  of  the  department  The  total  value 
of  the  commercial  mdustiy  of  the  district,  of 
which  Amiens  is  the  centre,  was  estimated  in 
1843  at  40,(K)(),0()()  francs.  The  value  of  rair 
silk,  wool,  and  cotton  used  in  manufactui*es 
is  set  down  at  between  5  and  0  millions  of 
francs,  while  the  value  of  the  products  is 
stated  to  be  between  13  and  10  millions  of 
francs.  The  railroad  between  Amicus  and 
Abbeville  was  opened  in  1K47. 

AMLWCH,  a  town  in  the  island  of  Angle- 
sey in  Wales,  was  an  insignificant  rillage  till 
17fi8,  about  which  time  the  Celebrated  and 
highly  productive  Parys  copper  mines,  in  the 
neighbouring  mountains,  were  discovered  by 
the  united  exertions  of  Sir  Nicholas  Bayley 
and  Messrs.  Roe.  Soon  afterwards  the  H*ma 
mine  was  discovered,  in  the  same  mountains; 
and  both  have  since  proved  highly  profitable 
to  the  Marquis  of  Anglesea  and  other  pro- 
prietors, and  also  to  the  town  of  Amlwch.  At 
one  time,  in  the  history  of  these  mines,  the 
copper  ore  was  found  in  large  conglomeratA 
masses,  which  admitted  of  being  quan'icJ  fti 
open  day ;  at  another,  it  occuired  in  regular 
veins  or  lodes ;  and  as  the  excavatinns  ad- 
vanced, the  metal  was  found  more  and  more 
mixed  with  earthy  mattei*s ,  so  that,  at  the 
present  time,  the  ore  (chiefly  sulphuret  of 
copper)  does  not  contain  more  than  4  per  rent 
of  metal,  and  the  produce  is  for  less  remune- 
rative than  formerly.  At  mie  time  the  mines 
gave  employment  to  lOOf)  men;  the  stock  of 
ore  on  hand  often  exceeded  40,000  tons,  and 
the  works  for  smelting  the  ore  were  of  great 
magnitude.  At  the  present  time  ( 1850)  about 
1000  persons  are  employed  at  the  mines,  of 
whom  100  are  engaged  at  the  smelting  work^. 
The  2nd  of  Miurch,  the  day  on  which  the  %'ein 
of  ore  at  Parys  mine  was  discovered,  is  kept 
as  an  anniversary  holiday  at  Amlwch.  A  ca- 
pacious harbour  has  been  excavated  outof  tlie 
solid  slate  rock,  f)r  the  reception  of  the  vessels 
connected  with  the  copper  trade. 

aMMO'NIA,  the  modern  nameof  the  vo/4- 
tik  alkali^  formerly  so  called  to  distinguish  it 
from  the  more  fixed  alkalies :  it  is  a  goseons 
body,  and  was  first  procured  in  that  state  by 
Priestley,  who  ttTmod  it  Alkaline  air.  Ho 
obtained  it  from  sal  ammoniac,  and  hence  the 
present  name  of  the  alkali. 

Ammonia,  like  all  the  other  alkalie!t,  is  a 
compound  substance ;  it  consists  of  nitrogen 
and  hydrogen,  in  the  proportion  of  one  atom 
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of  the  former  to  three  of  the  latter;  but  these 
two  eaniiot  be  made  to  combine  by  direct 
actioh.  Ammonia  is  colourless,  transparent, 
and  of  course  invisible  ;  possessing  the  elas- 
ticity and  mechanical  properties  of  atmosphe- 
ric air.  The  smell  is  peculiar  and  extremely 
pungent,  and  its  taste  is  highly  acrid.  An 
animal  put  into  it  is  immediately  killed,  and 
a  taper  when  immersed  in  it  is  extinguished. 
The  density  of  ammoniacal  gas  is  to  that  of 
atmospheric  air,  nearly  as  0-5D02  to  1 ;  100 
cubic  inches  weigh  rather  more  than  1 8  grains. 
It  acts  strongly  as  an  alkali,  turning  vegetable 
bluea  green,  and  yellows  reddish  bro^-n,  and 
saturates  adds,  forming  various  salts.  The 
aqueous  solution  is  colourless,  transparent, 
and  has  the  pungency  and  alkaline  property 
of  the  gas :  by  exposure  to  tlie  air  the  ammo- 
nia escapes,  and  by  the  application  of  heat  it 
is  expelled  from  the  water. 

Ammonia  is  produced  in  many  different 
ways,  both  natural  and  artificial.  Almost 
every  animal  substance  contains  the  elements 
of  ammonia;  and  when  such  a  substance  is 
exposed  to  decomposition,  oxygen  and  carbon 
combine  to  form  carbonic  acid,  while  hydrogen 
and  nitrogen  fonn  ammonia ;  and  the  two  to- 
gether form  carbonate  of  ammonia.  If  such 
substances  as  bones,  hoofs,  or  lioms,  are 
heated  in  iron  cylinders,  ammonia  is  separa- 
ted in  combination  with  many  other  matters, 
and,  after  purifying,  a  liquid  called  spirit  of 
hartaJwrn  results.  Vegetable  matter  containing 
gluten,  coal -soot,  and  coal  itself,  may  also  bo 
made  to  }i eld  ammonia.  Ammonia  is  produced 
in  small  quantities  by  many  different  cliemical 
processes,  but  those  mentioned  above  are  the 
ciiief  sources.  By  the  heat  of  a  spiiit  lamp, 
ammonia  forms  with  sodium  or  potassium  a 
yelloT\-i^h  crust  of  those  metals,  though  the 
surfaces  remain  brilliant  and  smooth.  When 
passed  over  melted  iron  or  copper,  ammonia 
is  aljsorbed ;  and  by  voltaic  action  ammonia 
may  be  made  to  combine  ^vith  mercurj',  pro- 
ducin;j  an  amalgam  which  is  soft  at  70'^  or 
80"  Fahrenheit,  but  a  firm  crjstalline  body  nt 
32^.  Ammonia  combines  with  many  of  the 
metals  to  form  amnion iurets.  In  many  of  its 
practical  applications  ammonia  is  used  in 
solution  in  water,  called  liquid  ammonia^  as 
being  more  convenient  than  in  the  gaseous 
form. 

Ammonia  produces  many  valuable  salts, 
when  combined  \nth  acids;  and  those  salts, 
as  well  as  liquid  ammonia  itself,  play  an  im- 
portant part  in  many  chemical  manufactures, 
but  still  more  in  medicine.  The  carbonate  of 
ammonia  is  much  used  by  the  bakers  of  fancy 
bread  and  light  pastjy.  With  a  few  drops  of 
any  aromatic  essential  oil  it  forms  smelling 


salts.  Crude  sulphate  of  ammonia  forms  ex- 
cellent manure.  Nitrate  of  ammonia  forms  a 
freezing  mixture  with  water.  Muriate  of  am- 
monia is  employed  in  dyeing ;  it  is  also  used 
to  impart  pungency  to  snuff. 

AMMONIAC,  GUM,  a  concrete  juice  pro- 
cured  in  Persia  and  other  parts  of  the  East, 
from  the  donvia  avtmouiacum.  The  juice  ex- 
udes fVom  the  stalk,  and  is  also  obtained  from 
the  root.  It  consists  of  grains  of  various  sizes, 
usually  called  tears  ;  their  colour  is  whitish, 
but  they  become  yellow  by  the  action  of  the 
air;  they  are  shining,  opaque,  irregular  in 
shape,  and  more  or  less  globular ;  when  cold, 
ammoniac  is  rather  hard  and  brittle  ;  it  softens 
by  the  heat  of  the  hand,  but  does  not  entirely 
liquify  at  a  stronger  heat.  The  smell  is 
peculiar  and  disagreeable,  and  the  taste  is 
nauseous,  at  first  mucilaginous  and  bitter,  and 
aflenvards  acrid.  Its  specific  gravity  is  1VJ07. 
When  distilled  with  water  it  loses  its  vol&. 
tile  oil,  and  becomes  inodorous ;  the  distilled 
water  has  the  odour  of  the  gum,  and  small 
drops  of  hmpid  colourless  oil  float  on  it3 
surface.  According  to  Bucholz,  ammoniao 
consists  (in  100  parts)  of  72  parts  of  resin, 
22'4:  parts  of  gum,  and  slight  traces  of  basso- 
rine,  water,  JLc.  It  is  used  both  in  medicin6 
and  in  some  manufacturing  processes. 

AMO'MUM.     [Cardamoms.] 

AMOY,  a  city  and  port  of  China,  in  an  in- 
land of  the  same  name,  near  tlie  coast,  is  the 
emporium  of  tlie  commerce  of  the  province  of 
Fokien.  The  merchants  of  Anioy  are  among 
the  most  wealthy  and  cnteriirising  in  the  Chi- 
nese empire ;  they  have  formed  connections 
all  along  the  coast,  and  have  established  com- 
mercial houses  in  many  parts  of  the  eastern 
Archipelago.  During  the  south-west  monsoon, 
they  freight  great  numbers  of  their  smaller 
junks  at  Formosa  \\ith  sugar  and  rice,  which 
they  sell  at  various  ports  to  the  northward, 
returning  home  with  cargoes  of  drugs.  Abov6 
300  junks  of  tlie  largest  class — some  of  them 
800  tons  burden — belong  to  Amoy,  and  trade 
ml\\  Borneo,  Manilla,  Macassar,  Java,  the 
Soo  loo  Islands,  Singapore  ;  and  with  Bankok, 
the  capital  of  Siam. 

Europeans  were  allowed  to  trade  to  Amoy 
from  1C75  to  10>1 ;  but  after  the  latter  date, 
such  trade  was  almost  entirely  prohibited, 
until  the  recent  arrangements  with  the  Eng- 
lish government.  On  the  20th  of  August^ 
18il,  Amoy  was  captured  by  the  British  ;  by 
the  U-eaty  of  Nanking,  dated  August  20, 1842, 
this  port,  among  others,  wtis  opened  to  our 
trade,  and  British  subjects  and  a  British  con- 
sul allowed  to  reside  at  Amoy.  By  a  supple- 
mentary treaty,  dated  October  8,  1843,  a  tariff 
of  imports  and  exports  was  established,  and 
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other  foreigners  admitted  to  the  same  privi- 
leges as  British  subjects. 

AMPHIDESMA,  is  the  name  of  a  genus 
of  bivalve  shells,  the  cartilages  of  some  of  the 
larger  species  of  which,  as  the  mothor-of-pearl 
shells,  are  sold  by  the  jewellers  under  the 
name  of  peacock-stone  or  black  opals.  They 
are  not  so  much  used  now  as  formerly,  but 
they  are  still  much  sought  after  on  the  conti- 
nent, especially  in  Portugal 

AMPHIPROSTYLE,  is  used  to  designate 
structures  having  the  form  of  an  ancient 
Greek  or  Roman  parallelogramic  temple,  with 
a  prostyle  or  portico  on  each  of  its  ends  or 
fronts,  but  with  no  columns  on  its  sides  or 
flanks. 

AMPHITHE'ATRE,  was  a  building  used 
by  the  Romans  for  the  exhibition  of  gladiato- 
rial combatants,  and  of  fights  with  wild  beasts. 
The  word  literally  means  a  double  theatre,  or 
one  composed  of  two  theatres.  In  the  theatre 
the  spectators  sat  in  a  semicircle  placed  oppo- 
site to  the  straight  line  of  the  stage ;  in  the 
amphitheatre,  which  was  of  an  elliptic  form, 
the  seats  were  placed  all  round. 

The  form  of  an  amphitheatre,  then,  is  ge- 
nerally an  ellipse,  with  a  series  of  arcaded 
concentric  walls,  separating  corridors  which 
have  constructions  with  staircases  and  radia- 
ting passages  between  them.  It  enclosed  an 
open  space  called  the  arena.  The  innermost 
concentric  wall  bounded  the  arena,  and  was 
from  10  to  15  feet  above  its  level :  from  this 
wall  an  inclined  plane  ran  upwards  and  out- 
wards over  the  intermediate  wall,  staircases, 
and  corridors,  to  a  gallery  or  galleries  over 
tlie  outermost  corridors.  The  inner  and  upper 
part  of  the  inclined  plane  was  covered  with  a 
graduated  series  of  benches  following  the 
general  form  of  the  plan ;  these  benches  were 
intercepted  at  intervals  by  radial  passages 
leading  by  a  more  easy  graduation  to  and  from 
the  staircases  which  passed  through  the  sub- 
structions of  the  benches  to  the  corridors. 
These  corridors,  in  the  principal  stories,  con- 
tinued uninterruptedly  all  round  the  edifice, 
and  afforded  easy  access  to  every  part.  In 
cases  where  the  radiating  passages  through 
the  bank  of  benches  were  few,  concentric  plat- 
forms went  round  to  make  the  communica- 
tions complete.  The  external  elevation  of  an 
amphitheatre  was  determined  by  its  internal 
arrangement  and  construction,  and  it  gene- 
rally had  two  or  more  stories  of  open  arches, 
wliich  were  necessary  to  give  light  and  air  to 
the  corridors  and  staircases. 

Roman  ampliitheatres  were  first  constructed 
of  timber.  Afterwards  they  were  constructed 
of  brick  or  stone. 

The  amphitheatre  of  the  Romans  was  raised. 


for  the  most  part,  within  the  town  or  ci^,  on 
the  level  ground,  of  costly  magnificence,  and 
generally  of  enormous  extent.  Almost  every 
important  Roman  colony  or  city  bears  indica- 
tions of  a  constructed  or  excavated  amphi- 
theatre. The  Colosseimi  at  Rome  would  con- 
tain above  80,000  persons ;  and  even  the  little 
city  of  Pompeii  contains  the  remains  of  an 
amphitheatre.  The  Roman  garrisons  appear 
to  have  contented  themselves  with  camp-built 
amphitheatres  alone.  Of  tliis  sort, — ^the  cas- 
trensian  amphitheatre, — ^we  have  indications 
still  existing  in  England;  the  principal  are 
at  Cirencester  and  Dorchester ;  but  these  were 
originally  htUe  more  than  mere  excavations 
or  turf-built  cinctures,  made  up  with  what 
walling  was  absolutely  necessary  to  form  the 
grand  concentric  bank  of  benches. 

The  largest  amphitheat!«  ever  built  was 
the  Flavian  Amphitheatre  at  Rome,  commonly 
called  the  Colosseum,  which  was  begun  by 
Vespasian  and  finished  by  his  son  Titus,  a^  d. 
80.  The  plan  and  elevation  can  be  made  out 
almost  completely  from  the  existing  remains. 
It  covers  more  than  five  acres.  The  dimen- 
sions as  given  by  different  authorities,  vary  a 
little,  but  the  largest  external  diameter  is 
about  613  feet,  and  the  shorter  diameter  about 
510  feet  The  external  elevation  is  composed 
of  three  series  or  stories  of  attached  or  en- 
gaged columns  with  their  usual  accessories, 
and  a  pilastraded  ordinance,  forming  a  species 
of  attic,  which  is  pierced  with  windows, — one 
in  every  other  interspace.  The  crowning  en- 
tablature is  made  bold  and  effective  by  deep 
modilUon  blocks  or  consoles  occupying  tho 
whole  depth  of  the  frieze.  Next  in  size  to  the 
Colosseum,  of  existing  structures  of  the  kind, 
is  the  Amphitheatre  of  Verona.  The  outer 
dimensions  of  this  structure  were  500  feet  by 
404  feet.  The  amphitheatre  of  £1  Jemm 
(Tisdrus)  in  Tunis  is  429  feet  in  extreme 
length. 

History  will  record  that  in  the  year  1851 
there  was  raised  a  building  in  London,  nearly 
capable  of  containing  three  of  the  greatest 
amphitheatres, — a  building  not  devoted  to  ilxe 
bloody  contests  of  tho  arena  and  the  gradAca- 
tion  of  national  pride  and  individual  brSYezy, 
but  for  the  promotion  of  goodwill,  and  the 
cultivation  of  the  most  valuable  arts,  amongst 
all  the  nations  of  the  earth. 

AMPHITYPE.  At  the  York  meeting  of 
the  British  Association,  in  1844,  Sir  John 
Herschel  described  a  variety  of  the  *photo> 
graphic '  process  to  which  be  gave  the  name 
of  Amphitype,  The  paper  is  saturated  with 
one  among  several  chemical  solutions  named 
by  him ;  and  the  paper  so  prepared  and  dried 
takes  a  negative  picture,  in  a  time  varying 
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from  half  sn  hoar  to  five  or  six  hours.    The 
impreaskm  produced  raries  in  apparent  force, 
from  A  faint  and  hard!  j  perceptible  picture,  to 
one  of  the  highest  conceivable  fulness  and 
ziehneis  both  of  tint  and  of  detail :  the  colour 
bein;  a  lieh  soft  brown.    The  pictures  in  this 
sutd  are  not  permanent :  they  fade  in  the 
diik,  though  with  different  degrees  of  rapidity ; 
bat  the  picture  is  only  dormant ;  it  may  be 
i^UHed,  vith  a  change  of  character  from  ne- 
gative to  positive,  and  of  colour,  from  brown 
fe>  black.  This  is  effected  by  the  employment 
(it  a  solution  of  per-nitrate  of  mercury,  into 
whkh  the  paper  is  steeped ;  a  long  and  care- 
ful process  of  rinsing,  drying,  heating,  and 
smoothing  follows,  by  which  a  changed  picture 
i»  prodaced,  very  much  resembling  the  effect 
of  a  copper-plate  engraving  on  a  slightly  yel- 
low paper.   It  is  from  the  production,  by  one 
mi  the  same  action  of  light,  of  either  a  posi- 
tive or  negative  picture,  according  to  the  sub> 
sequent  DLanipul&tioii,  that  the  name  otan^fu- 
fyyf  his  been  applied  to  the  process.    The 
Illations  in  which   the  paper  is  originally 
sieeped  are  any  of  the  following, — ^ferro-dtrate 
cr&!rn> nitrate  of  mercury:  the  metal  being 
other  the  protoidde  or  the  peroxide,  or  being 
!!3pereeded  by  the  protoxide  of  lead ;  and  the 
nittic  add  being  sobstitnted  for  those  above 
D^sied.    Steepiugs  in  these  solutions  are  to 
ilt^niata  several  times  with  steepings  in  solu- 
toQs  of  the  ammonia-tartrate  or  ammonia- 
c^inte  of  iron. 

.Another  eurions  process,  which  is  an  Ampki- 
^ff  <m  a  diffisrent  principle,  also  described  by 
^  J  John  Herscfaelf  depends  on  the  steeping 
^  &  piece  of  paper,  before  the  photographic 
j<r>oes8,in  a  solution  of  ferro-tartrateof  silver, 
^f  the  paper,  immediately  on  being  removed 
&j3a  the  photographic  camera,  be  placed  for 
« few  seconds  with  its  back  exposed  to  the 
siasUne,  a  poeitive  picture,  the  exact  com- 
pieaifiit  of  the  negative  one  on  the  other 
•-•ie,  slowly  and  gradually  makes  its  appear- 
>Boe,  and  in  half  an  hour  or  an  hour  acquires 
« eonsidenble  intensity,  though  unequal  to 
tfri  original  picture  on  the  other  side  in 
tbatpoess  of  detail*  This  is  one  of  the  most 
o^jiking  results  in  the  whole  range  of  photo- 
-T^fay.      [Daouxbbottfe  ;    Photooiufhy» 

AKPHOBA  was  an  earthen  vessel,  used 
'."the  Greeks  and  Bomana  to  hold  liquids. 
^  received  its  name  from  its  two  ears  or 
Lodlea.  Itis  generally  two  feet  or  two  feet  and 
k  half  in  height ;  and  the  body,  which  is  usu- 
■B7  thout  six  inehes  in  diameter  ending  up- 
ends vith  a  short  neck,  tapers  towards  the 
^^TVR-  ptft  almost  to  a  point.  The  attic  am- 
piioii  contaiiied  three  Boman  nrae,  or  72 


sextories,  equal  to  about  nine  gallons  English 
imperial- measure.  The  Boman,  sometimes 
called  the  Italic  amphora,  contained  two  umce 
or  48  sextaries,  about  six  gallons.  Thero  aie 
specimens  of  earthen  amphoro)  in  the  British 
Museum,  which  are  supposed  to  have  been 
used  as  funeral  urns. 

There  was  another  amphora  among  the 
Bomans,  which  was  a  dzy-measure,  and  con- 
tained about  three  bushels. 

AMBITSIB,  or  UMBITSIB,  the  holy  capi- 
tal of  the  Sikhs,  is  a  large  city  in  the  state  of 
Lahore.  It  has  a  considerable  trade  in  the 
shawls  and  sa£Bron  of  Cashmere,  and  is  a  place 
of  great  opulence,  owing  to  the  resort  of  mer- 
chants and  to  its  being  the  residence  of  some 
bankers  of  extensive  dealings.  Its  native 
manufactures  ,are  confined  to  coarse  cloths  and 
inferior  silk  goods.  It  is  one  of  the  most 
flourishing  commercial  towns  in  Northern 
India.  It  fell  into  the  hands  of  the  British 
in  1848. 

AMSTEBDAM,  the  chief  city  of  Holland, 
is  one  of  the  most  commercial  places  in  Eu- 
rope. The  dock  accommodation  is  fitted  for 
a  large  number  of  merchant  ships.  The  docks 
front  the  mouth  of  the  river  Y  (an  arm  of  the 
Zuider  Zee),  and  are  entered  and  secured  by 
sluices.  In  the  north-eastern  quarter  is  the 
Nieuw  Oostemk  Dok,  the  National  Dockyard, 
and  the  island  of  Kattenbnig,  in  which  are 
the  quayM  and  warehouses  of  the  East  and 
West  India  Companies,  the  Arsenal,  and  the 
Admiralty  buildings.  West  of  the  Dam  Back 
lies  the  Haring  Paokerye,  or  Herring  Paokeiy 
Tower,  in  the  neighbourhood  of  which  all  the 
business  connected  with  the  export  of  herrings 
used  to  be  transacted.  Further  west  is  the 
Nieuw  Westemk  Dok. 

The  harbour  is  spacious  and  the  water  deep ; 
it  has  recently  been  much  improved  by  the 
construction  of  the  Oostel^k  and  Westelijk 
Docks,  which  are  capable  of  containing  1000 
large  vessels,  and  are  closed  by  large  sluice 
gates.  Owing  to  a  bank  (the  Pampus)  at  tho 
point  where  the  Y  joins  the  Zuider  Zee,  large 
vessels  going  and  coming  by  that  sea  are 
obliged  to  load  and  unload  a  part  of  their  car- 
goes in  the  roads.  The  navigation  of  the 
Zuider  Zee  also  is  very  difficult  and  intricate 
by  reason  of  its  nimierous  shallows.  To  im- 
prove the  access  to  the  port,  the  Holder  Canal, 
capable  of  admitting  the  largest  class  of  mer 
chantmen,  was  cut  firom  the  nortli  side  of  thi 
port  of  Amsterdam  to  Newdiep,  opposite  to 
the  Texel,  a  distance  of  50  miles.  By  this 
canal  the  Pampus  is  avoided,  as  well  as  the 
difficult  navigation  of  the  Zuider  Zee,  where 
ships  were  fluently  detained  for  three  weeks; 
and  vessela  can  get  to  and  from  Newdiep  with 
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oat  any  risk  in  18  hours  Steam-boats  ply 
fi'om  Amsterdam  to  Campen  on  the  Yssel, 
from  whence  other  steam-boats  ply  to  the 
t  )wns  on  the  Yssel  and  the  lihine. 

Amsterdam  has  some  manufactures  of  wool, 
eotton,  linen,  and  silk;  its  diamond-cutting 
and  jewellery  retain  a  good  repute ;  but  its 
sugar  refineries,  soaperies,  distilleries,  tanne- 
ries, oil  works,  tobacco  manufactories,  and 
ship  building,  are  the  most  valuable  branches 
of  industry.  The  various  handicrafts  and 
ordinaiy  fabrics  common  to  all  large  towns 
are  also  carried  on  in  Amsterdam.  It  has  also 
Bome  glass  works  and  iron  works.  Tlie  im- 
poita  principally  consist  of  sugar,  coffee,  spices, 
tobacco,  cotton,  tea,  dye-stuUs,  wine  and  spi- 
rits, wool,  grain,  hemp,  tiax,  pitch,  metals, 
couon  and  woollen  8tut&,  hardware,  rocksalt, 
coal,  <bo.  The  exports  are  cheese,  butter, 
seeds,  rape  and  linseed  oils,  linen,  spices, 
coffee  and  sugar  from  Java,  tea,  tobacco,  in- 
digo, cochineal,  cotton,  and  other  eastern  and 
colonial  products.  About  iOO  large  ships  be- 
long to  Amsterdam,  which  are  employed  in 
the  East  and  West  India  trade :  15  small  ves- 
sels are  engaged  in  the  herring  and  whale 
iUheries.  Upwards  of  4000  vessels  enter  the 
port  annually ;  and  about  the  same  number 
leave  it.  The  imports  in  some  years  have 
exceeded  X'  8,000,000  sterling. 

By  tiie  adoption  of  Uie  system  of  free  navi- 
gation by  the  Dutch  government,  following 
the  recent  example  of  England,  the  commerce 
of  Amsterdam  will  doubtless  be  greatly  in- 
creased. The  new  Dutch  Navigation  Acts, 
which  carae  into  operation  on  the  I6th  Sep- 
tember, I8ft0,  and  will  apply  to  her  colonial 
possessions  at  the  beginning  of  1851,  will 
afford  absolute  freedom  of  navigation  at  the 
Dutch  ports,  at  home  and  abroad. 

AMULET,  in  barbarous  Latin,  AmuUium, 
or  Amoktum,  An  amulet  hung  round  the 
neek,  or  carried  in  any  other  way  about  the 
person,  is  absurdly  believed  to  have  the  effect 
of  warding  off 'morbid  infections  and  otiier 
dangers,  and  even  of  curing  diseases  by  wliich 
the  body  has  been  already  attacked.  The  be- 
lief in  the  efficacy  of  amulets  has  subsisted  at 
some  time  among  almost  every  people.  The 
anodyne  neoklaoe,  which  consists  of  beads 
formed  from  the  roots  of  white  briony,  and  is 
sometimes  hung  around  the  necks  of  infants 
with  the  view  of  assisting  their  teething,  is  an 
instance  of  the  still  sm^iving  confidence  in 
the  medical  virtue  of  amulets.  Such  also  is 
the  behef  entertained  by  seafaring  people, 
that  a  child's  caul  on  board  their  ship  will 
preserve  them  from  being  lost  In  exhibi- 
tions of  art,  anci<^nt  and  raedinval,  amulets  arc 
often  to  be  m««t  \rith  of  curious  constmetion. 


AMYGDALIN,  a  substance  obtained  from 
bitter  almonds  after  the  fixed  oil  has  been  ex- 
pressed. Its  properties  are — ^that  it  has  the 
form  of  small,  white,  pearly,  crystalline  plates, 
which  are  inodorous  and  nearly  tasteless.  It 
is  very  soluble  in  water,  both  hot  and  cold ;  a 
hot  solution  deposits  brilliant  prismatic  crys- 
tals in  cooling,  which  contain  water. 

AMYGDALUS,  is  the  botanical  name  f6r 
several  plants,  of  which  the  abnond  is  the 
principal.    [Ai.mond.] 

AMYRI'DE^,  the  botanical  name  for  a 
natural  order  of  plants  consisting  of  tropical 
trees,  the  leaves,  bark,  and  fhiit  of  which 
abound  in  fragrant  resin.  The  odoriferous 
substances  called  yi#m  elemi^  hdcUium^  and  renin 
o/Coiimiu  are  all  produced  by  different  species 
of  amj'ridefe. 

ANACAXtDIA'CE^,  or  the  Cashew  tribe. 
Is  a  natural  order  of  plants,  consisting  exclu- 
sively of  woody  plants,  abounding  in  an  acrid 
resin.    Their  juice  is  often  used  as  a  kind  of 
varnish,  for  which  it  is  well  adapted,  in  con- 
sequence of  its  turning  hard  and  black  when 
dry.    It  is,  however,  often  dangerous  to  use, 
because  of  the  extreme  acridity  of  tlie  fumes, 
which  are  apt  to  produce  severe  inflommatioQ 
in  many  constitutions.     One  species,  Anacar- 
dittm  OccidaUalt^  if  wounded  in  the  stem, 
yields  abundantly  a  milk,  which,  when  inspis- 
sated, becomes  intensely  black  and  hard,  be- 
sides which  it  secretes  a  gum  not  inferior  to 
Kum  arable.  The  nut  is  a  kidney-shaped  body, 
containing  in  abundance,  beneath  the  outer 
shell,  the  black  caustic  oil  of  tlie  order,  which, 
when  volatilized  by  heal,  as  happens  in  the 
process  of  roasting,  is  apt  to  produce  er}'sipe> 
las,  and  other  disagreeable  affections  in  the 
face  of  persons  standing  over  the  fumes  ;  the 
kernel  is  a  well  known  wholesome  article  of 
food.    In  the  West  Indies  it  is  used  as  an  in- 
gredient in  puddings,  is  eaten  raw,  and    is 
roasted  for  the  piurpose  of  mixing  with  Ma- 
deira wine,  to  which  it  is  thought  to  commu- 
nicate a  peculiarly  agreeable  ftavour. 
ANACARDIUM  INK.    [Ink.] 
ANA'LYSIS.      Chemical    analysis  is   the 
separation  of  compotmd  bodies,  either  into 
their  simpler  or  their  elementary  conhtiluents. 
When  merely  the  number  and  nalura  of  these 
are  asceitained,  it  is  termed  quniUtttive  analy- 
sis  ;   but  when  tlieir  proportions  also   are 
determined,  tlie  analysis  is  qmwtUn/Uw     If 
the  analysis  consist  only  in  dctennining  the 
quantities  of  tlie  »impte»  constituents   of   a 
compound,  it  is  proximaU'f  as  when  carbonate 
of  potash  is  separated  into  cai'bonic  acid  ai\d 
potash :  but  when  the  operation  is  oxtcndcU, 
and  tlie  carbonio  acid  is  resolved  into  cai*hon 
and  oxygen,  and  the  potash  into  potasaiom 
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and  ozjg6D,  the  analysis  is  uUlrmUe  ;  for 
neiUier  carbon,  oxygen,  nor  potassium  (in  the 
present  state  of  oar  knowledge)  is  divisible 
into  two  or  more  kinds  of  matter. 

ANAMOBPHO'SIS  is  such  a  representa- 
tion of  an  object  that,  except  when  viewed 
from  a  particular  point  directly,  or  in  a  cylin- 
drieal  mirror,  or  throogh  a  polyhedral  lens, 
it  will  appear  to  be  distorted,  or  disconnected, 
or  to  be  a  view  of  something  very  ditferent 
from  the  original  object.  Such  representa- 
tions are  only  made  for  the  amasement  of 
young  persons,  and  are  of  no  artbtic  impor- 
tance. 

ANASTATIC  PRINTING.  Early  in  the 
month  of  November,  184 1,  the  proprietors  of 
the  Athenmnm  received  from  a  correspondent 
at  Berlin,  a  reprint  of  four  pages  of  the  num- 
ber of  that  journal  which  hod  been  published 
in  London  only  on  September  25th.  The 
c^y  was  BO  perfect  a  facsimile,  that  had  it  not 
come  to  hand  under  pecuUar  circurastauces,  it 
would  have  been  taken  for  two  leaves  out  of  a 
sheet  aotoally  printed  in  London  ;  the  obser- 
vabU  difference  was,  that  the  impression  was 
somewhat  Ughter,  and  the  body  of  ink  less 
than  osnaL  In  reply  to  further  inquiries,  the 
correspondent  at  Berlin  could  only  discover 
that  the  secret  was  said  to  be  in  the  hand?  of 
a  person  at  Erfurt.  He  had  seen  a  fac  simile 
of  an  Arabic  MS.  of  the  13th  century ;  and 
another  lao-simile  of  a  leaf  of  a  book  printed 
la  1^83-^both  such  close  copies  as  hardly  to 
be  detected  from  the  originals,  and  both  taken 
without  injury  to  the  originals.  It  was  also 
stated  that  a  prospectus  was  issued  at  Berlin, 
of  a  pirated  edition  of  the  AUustmnm^  to  be 
produced  in  a  similar  way,  and  sold  at  a  low 
price. 

Iq  Januarj  1846,  the  AUienaum  was  enabled 
to  annonnee  that  the  inventor  or  discoverer  of 
the  method  was  a  M.  Baldermus,  who  ha^i 
oommanicated  the  discovery  to  a  person  in 
London;  and  to  convince  the  proprietors  of 
that  journal  of  the  reality  of  the  metliod,  a 
page  of  L' lUttUraiitm^  French  journal,  was 
faithfully  copied  in  a  quarter  of  an  liour.  The 
method  became  known  by  the  name  of  Anas- 
tatic printing ;  and  many  of  the  London  jour- 
nals directed  attention  to  the  subject.  In  the 
Art  Union  for  Februaiy,  1845,  pages  40  and  41 
of  the  number  are  prmted  from  zinc  plates  ob- 
tained by  the  AnaataUo  process.  The  compo- 
sitors **  set  up  **  in  the  usual  way,  sufficient 
matter  to  fiU  up  two  quarto  pages  of  the  work, 
leaving  spaces  for  three  wood-cuts  three  draw- 
ing<i,  and  a  few  lines  of  writing  in  pen  and  ink, 
wliieh  were  properly  adjusted  to  the  blanks  left 
for  them.  All  were  alike  copied  or  transferred 
to  the  zinc  plates,  and  then  print<>d  fiTkm  to 


the  number  of  several  thousands.  The  impres- 
sions are  fainter  and  less  distinct  than  thoM 
from  the  original  tyjiea,  but  they  are  tmqoes- 
tionably  remarkable. 

Professor  Faraday  explained  the  rationale  of 
the  Anastatic  process  in  1845,  at  the  Roya) 
Institution.    The  process  depends  on  a  few 
known  properties  of  the   articles  employed. 
1st.  Water  attracts  water ;  oil  attracts  oil ;  but 
each  motually  repels  the  other.    2nd.  Metalr 
are  much  more  easily  wetted  with  oil  than 
with  water ;  but  they  \rill  readily  be  moistened 
by  a  weak  solution  of  gum.    3rd.  The  powiH 
of  wetting  metxds  with  water  is  greatly  increased 
by  the  addition  of  phof^phatic  add.    4th.    I 
part  of  the  ink  of  any  newly  printed  book  eun 
be  readily  transferred  by  pressure  to  any  smooti* 
surface  beneath  ;  if,  for  example,  a  corner  of 
a  newspaper  be  fixed  on  a  white  sheet  of  paper, 
and  then  pressed  or  rubbed  with  a  paper  knife, 
the  letters  will  be  distinctly  seen  in  reverse  on 
the  paper ;  and  indeed  every  one  knows  tliat 
if  a  book  be  bound  too  soon  after  the  printing, 
the  pages  become  disflgiured  by  the  wHing  off 
or  transfer  of  the  ink  upon  the  opposite  pages. 
From  these  data  the  rules  for  the  process  are 
derived.  The  printed  paper,  whether  letter-press 
or  engraving,  is  first  moistened  with  dilute 
acid,  and  then  pressed  with  considerable  force 
by  a  roller  on  a  perfectly  clean  surface  of  zinc ; 
by  which  means  every  part  of  the  sheet  of 
paper  is  brought  into  contact  with  the  plate  ol 
zinc.    The  acid,  with  which  the  unprinted  part 
of  the  paper  is  saturated,   etdies  the  metal, 
while  the  printed  portion  »ets  off  on  it,  so  that 
the  zinc  surface  presents  a  reverse  copy  of  the 
work.  Tlie  zinc  plate,  thus  prepared,  is  washed 
with  a  weak  solution  of  gum  in  weak  phos- 
phatic  acid ;   this  liquid  is   attracted  by  the 
etched  surface,  which  it  freely  wet),  while  it  is 
repelled  by  the  oil  of  the  ink  in  which  the 
writing  or  dramng  on  the  plate  is  traced.     A 
lealliern  roller,  covered  with  ink,  is  then  passed 
over  the  plate,  wlien  a  converse  effect  ensues ; 
the  repulsion  between  the  oil,  ink,  and  watery 
surface  over  which  the  roller  passes,  prevents 
any  soiling  of  tlie  mifigured  parts  of  the  zinc 
plate ;  while  the  attraction  between  oil  and  oil 
causes  the  ink  to'be  distributed  over  the  printed 
portions.    In  this  condition  the  anastatic  plate 
is  complete,  and  impressions  are  pulled  from 
it  by  the  common  lit  hographic  process.    When 
it  is  required  to  apply  the  anastatic  process  to 
very  old  originals,  which  do  not  set  off  their 
ink  on  pressure,  the  page  or  print  is   first 
soaked  in  a  solution  of  potash,  and  then  in  a 
solution  of  tartaric  acid :  by  which  is  produced 
a  perfect  diffusion  of  minute  crystals  of  bi-tar- 
trate  of  potash  through  tlie  texture  of  the  un- 
printed part  of  the  paper.     As  this  salt  rcsitts 
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oil,  the  ink  roller  may  now  be  passed  over  the 
surface  without  transferring  any  of  its  contents, 
except  to  the  printed  parts.  The  tartrate  is 
then  washed  oat  of  the  paper,  and  the  opera- 
tion is  proceeded  with  as  before,  commencing 
with  the  moistening  by  nitric  add. 

In  No.  1135  of  the  Mechanic**  Magazine,  it 
is  stated  that  Mr.  Jobbins,  the  lithographic 
printer,  took  copies  of  printed  pages  by  a  pro< 
cess  analogous  to  that  of  anastado  printing,  as 
far  back  as  the  year  1840 ;  and  in  the  same 
number  Mr.  Cocks  of  Falmouth  states  "In 
the  year  1836  I  introduced  a  process  for  the 
transferring  of  copper  plate  engravings  (by  the 
old  masters),  as  well  as  letter- press  printing, 
t^c,  to  stone,  zinc,  tin,  pewter,  type-metal, 
fusible  metal,  lead,  copper,  glass,  &c.,  and  had 
impressions  taken  firom  each ;  but  the  original 
subjects  were  destroyed  by  the  chemical  agents 
used.    Since  that  time  I  have  succeeded  in 
transferring   prints  and  letterpress  without 
even  soiling  the  originals,  fixing  the  same 
on  metal,  wood,  or  paper,  and  printing  from 
the  form  any  number  of  copies.    The  process 
is  so  faithful  in  its  operation,  that  the  finest 
line  of  the  etching  needle  is  preserved."    It  is 
evident,  indeed,  that  anastatic  printing  is  but 
an  extension  of  processes  known  long  before 
in  England. 

In  1818  Mr.  Strickland  and  Mr.  Delamotte 
instituted  experiments  with  a  view  to  ascertain 
how  far  tht  anastatic  process  would  be  avail- 
able as  a  substitute  for  lithography.  They 
succeeded  in  transferring  or  printing  from 
drawings  made  on  paper  with  lithographic 
chalk ;  within  an  hour  after  the  drawing  was 
made,  a  perfect  anastatic  facsimiie  was  pro- 
duced, hardly  to  be  distinguished  from  it. 
The  chief  difficulty  here  seems  to  be  the  pro- 
duction of  a  kind  of  paper  which  shall  possess 
a  surface  similar  to  lithographic  stone.  A 
mode  has  been  devised  of  imparting  to  India 
paper  a  clear  sharp  granular  surface,  well  fitted 
for  the  purpose  as  far  as  regards  surface ;  but 
it  is  almost  too  tender  in  substance.  Mr. 
Strickland  found  that  metallic  paper,  used  for 
metallic  pencils,  had  the  required  surface.  For 
fine  subjects  copied  in  this  way,  it  is  essential 
that  the  lithographic  chalk  be  of  a  hard  quality; 
and  cut  to  a  fine  point. 

ANATOMICAL  ArECHANISM.  Consi- 
derable  ingenuity  is  exercised  in  providing 
mechanical  aid  for  those  who,  by  amputation 
or  other  causes,  have  been  deprived  of  limbs. 
A  few  descriptive  details  on  this  subject  will 
be  found  under  Artificial  Limbs. 
ANATTO.  [Arnotto.] 
ANCHOR.  Under  some  form  or  other 
anchors  must  have  been  as  ancient  as  ships ; 
an  I  Ihny  are  accordingly  mentioned  by  Greek 


and  Latin  authors,  by  whom  also  the  invention, 
like  many  others  which  from  clumsy  begin- 
nings have  passed  through  different  stages  of 
improvement,  is  ascribed  to  various  persons. 
The  first  anchors  were  probably  only  lai^e 
stones  or  crooked  pieces  of  wood  loaded  with 
heavy  weights,  but  among  the  Greeks,  latterly, 
they  were  made  of  iron ;  of  these  the  earliest 
had  but  one  fluke,  afterwards  the  other  was 
added,  and  finally  they  were  furnished  with 
stocks.  Each  ship  had  several,  of  which  the 
principal  one  was  called  Upa  or  sacred,  and 
was  reserved  for  the  last  extremity.  This  cor- 
responds to  that  which  has  since  been  deno- 
minated the  *  sheet  anchor.' 

The  nimiber  of  anchors  carried  by  a  ship 
have  been  finally  reduced  to  four  principal 
ones,  all  of  which  are  disposed  at  the  bows. 
These  are  the  best  and  small  bowers  (bow- 
yers),  the  sheet,  and  the  spare  anchor,  and  to 
them  are  added  the  stream  and  the  kedge 
anchors,  which  are  used  for  particular  pur- 
poses, and  are  generally  carried  *  in-board.' 

Every  complete  anchor  has  a  ring  by  which 
it  is  suspended,  a  stock  or  cross-piece  im- 
mediately below  the  ring,  a  shank  or  perpen- 
dicular bar,  two  arms  proceeding  in  opposite 
directions  from  the  lower  end  of  the  shank,  a 
palm  or  JluMe  at  the  end  of  each  arm,  and  a 
bill  or  peak  at  the  end  of  each  fluke. 

When  the  anchor  is  let  go  in  any  manner 
from  the  vessel's  side  the  heaviest  end,  or 
crown,  will  tend  to  become  the  lowest  part, 
and  the  whole,  mass  having  reached  the  bot- 
tom will  most  commonly  fall  upon  the  crown 
and  on  one  end  of  the  stock ;  from  this  posi- 
tion therefore  the  anchor  is  to  be  canted  or 
turned  over  before  it  can  hold.  Now,  it  is 
evident  that  if  the  stock  were  very  short,  the 
puU  of  the  cable  would  tend  rather  to  drag  the 
end  of  the  stock  along  the  bottom  than  to  lilt 
up  one  of  the  flukes,  as  must  be  done  in  cant- 
ing the  anchor;  whereas,  if  the  stock  were 
longer,  the  cable  would  act  with  increased 
leverage,  whatever  might  be  the  length  of  the 
shank ;  hence  the  longer  the  stock,  within  the 
practical  limits  of  stowage,  the  more  certainly 
vriM  the  anchor  turn  properly;  and,  when 
hooked  in  the  ground,  the  more  powerfully 
will  it  resist  any  effort  to  overset  it. 

When  the  anchor  has  been  turned,  the 
stock  then  lying  horizontally  on  the  gronnd, 
and  the  point  of  a  fluke  touching  the  ground, 
it  is  evident  that  the  foroe  exerted  by  tho  ship 
to  draw  the  anchor  tovrards  itself,  compoundovi 
with  the  weight  of  the  anchor  (exclusive  of 
the  stock,  and  diminished  by  about  one- 
seventh  on  account  of  the  loss  of  weight  in 
water),  will  produce  a  resultant  force  by  which 
the  finke  is  made  to  enter  the  ground.    An 
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mchor,  when  *  dragged,'  always  tends  to  rise 
out  of  the  gTOondf  and  does  not  again  sink  till 

it  TCStS. 

In  fi/tw^  or  weighing  the  anchor,  the  cable 
acting  peipendicularly  to  the  end  of  the  shank, 
tends  to  hreak  it,  and  hence  the  thickness  of 
the  ahank  should  increase  with  its-  distance 
from  the  ring ;  also  the  hreadih  of  the  shank 
ihonld  be  downwards,  and  the  like  holds  good 
of  the  arms,  the  chief  dimension  of  which 
fihoidd  be  in  the  plane  of  the  cable  and  shank, 
thus  opposing  the  greatest  strength  to  the 
pnealest  strain. 

Besides  the  strains  to  which  an  anchor  is 
exposed  bj  its  office,  it  is  liable  to  accidents ; 
for  instance,  an  anchor  let  go  on  a  rocky  bot- 
Usm  has  been  fonnd,  on  heaving  it  np,  to  have 
lost  an  arm,  which  was  probably  caused  by  its 
stziking  agidnst  a  rock  obliquely  in  its  descent ; 
again,  the  shank  has  been  found  broken  in  the 
middle,  ^ongh  this  does  not  seem  to  have  been 
accounted  for  satisfactorily ;  and  it  may  here 
be  observed  generally,  that  the  anchor  de- 
scends mach  more  swiftly  with  a  chain  cable 
than  a  hemp  one,  for  the  stiffiness  of  the  hemp 
opposes  a  retarding  force,  while  the  greater 
denst^  of  the  ehain  adds  a  continually  accele- 
raiiag  force. 

The  principal  dimensions  of  the  anchors  in 
the  navy  may  be  stated  shortly  thus  : — calling 
the  shank  10,  the  arm  is  about  3,  the  breadth 
sad  depth  of  tlie  palm  about  half  this,  the 
thickness  or  depth  of  the  shank  varies  f^om 
*4  to  -6,  and  the  breadth  about  four-fifths  of 
these,  the  edges  being  rounded.  The  weight 
of  an  anchor  of  10  feet  in  length  is  about  11*4 
nrt,  and  since,  if  the  forms  of  all  anchors 
were  ahke,  the  weights  would  be  as  the  cubes 
of  the  lengths,  the  weight  of  any  anchor  might 
be  found  by  multiplying  the  cube  of  its  length 
bj  -0114.  Thus  the  weight  of  an  anchor  of 
14  feet  in  length  would  be  14*  x  '0114  =s  313. 
evt^  the  weight  of  this  anchor  is,  in  practice, 
M  ewt.,  hence  as  far  as  80  or  35  cwt,  the  rule 
fs  near  enough,  but  for  larger  anchors  it  gives 
the  result  too  small,  because  their  thickness 
i»  made  greater  in  proportion.  The  weight  of 
xht  anchor  includes  that  of  the  ring.  A 
fcoeral  rule  in  the  navy  is  to  allow  1  cwt.  to 
a  gun ;  thus,  an  80  gun  ship  would  have  an 
sBehor  weighing  80  cwt.  A  merchant-ship  of 
SfJO  tons  having  an  anchor  weighing  10  cwt, 
5  cwt.  are  added  for  eveiy  additional  100  tons ; 
thus,  a  ship  of  300  tons  would  have  an  anchor 
of  15  cwt.,  and  so  on.  Small  vessels  require 
heavier  anehora  in  proportion  than  large  ves- 
«eb ;  the  sea,  sudden  gusts  of  wind,  and  the 
pun  of  the  cable,  affect  the  larger  vessels  less, 
md  they  thus  preserve  a  steadier  strain. 
As  to  the  cost  of  an  anchor,  the  labour  per 


cwt.  is  about  24^.  for  an  anchor  of  10  cwt.  and 
under,  and  for  the  largest  anchors  about  3^. ; 
the  value  of  an  anchor  of  95  cwt,  including 
the  iron  at  about  9^.  9</.  per  cwt.,  is  about 
300/. 

The  stock  consists  of  two  beams  of  oak, 
bolted  and  hooped  together;  the  length  is 
that  of  the  shank  and  half  the  diameter  of 
the  ring ;  it  is  square;  the  side  at  the  middle 
is  an  inch  to  a  foot  of  the  shank,  and  tapers 
to  half  of  this  at  the  end.  Such  a  stock  is 
nearly  one-fourth  of  the  weight  of  the  anchor. 
Lieutenant  Bodgers  has  proposed  a  solid  stock 
of  African  oak,  for  the  greater  convenience  of 
stocking  or  unstocking.  Of  late  years  iron 
stocks,  whose  weight  is  from  one-fourth  to 
one -fifth  of  the  anchor,  have  been  much  used. 

Numerous  improvements  have  been  brought 
forward  within  the  last  few  years  in  the  form 
and  manufacture  of  anchors.      lieutenant 
Rodgers  has   patented    a    hollow  -  shanked 
anchor,  intended  to  combine  strength  with 
lightness.    Mr.  Pering  has  introduced  a  me- 
thod of  forming  the  arms  of  anchors  by  split- 
ting or  bisecting  the  bars  which  form  the 
shank,  and  turning  the  ends  back  in  contrary 
directions.      Mr.   Meggitt  has  patented  an 
anchor  in  which  the  flukes  are  very  little 
broader  than  the  arms.    It  would  be  needless 
to  enumerate  all  the  improvements  introduced 
or  suggested;  but  among  the  changes  pro- 
posed in  the  construction  of  anchors,  the 
most  remarkable  is,  perhaps,  that  which  was 
brought  forward  by  Mr.  Porter,  for  the  pur- 
pose of  avoiding  the  consequences  of  *  fouling,' 
by  the  cable  passing  over  the  exposed  fluke 
of  the  anchor  when  the  vessel  is  swinging  in 
a  tide-way,  and  ii^uxy  to  the  vessel  herself  in 
the  event  of  settling  upon  her  anchor.    The 
pecuHarity  consists  in  giving  to  the  arms  a 
freedom  of  motion  round  a  pivot  or  bolt  at 
the  end  of  the  shank.    The  arms  and  flukes 
are  forged  independently  of  the  shank,  and 
have  a  hole  drilled  transversely  through  the 
centre  for  the  reception  of  the  iron  bolt  which 
connects  them  with  the  shank.    The  effect  of 
this  construction  is,  that  when  the  anchor, 
after  being  dropped,  rests  upon  the  ground, 
it  assumes  a  position  in  which  the  lower  peak 
is  in  contact  with  the  inferior  surface  of  the 
shank,  and  the  upper  peak  is  as  far  as  possible 
frora.  it  The  slightest  movement  of  the  cable 
then  suffices  to  bring  the  dnohor  to  a  position 
in  which  the  lower  peak  is  favourably  situated 
for  penetrating  into  the  ground :  the  penetra- 
tion then  takes  place,  and  at  length  the  shank 
and  stock  lie  flat  on  the  ground,  the  upper 
fluke  being  close  upon  the  top  of  the  shank. 

"Whether  we  view  the  forging  of  an  anchor 
under  the  old  state  of  things,  or  now  that  Na- 
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Smyth's  hammer  works  such  -wonders,  it  is  a 
striking  exhibition  of  industrial  art  The 
shaft  of  a  first  class  anchor,  nearly  twenty  feet 
long  by  ten  or  twelve  inches  thick,  is  too  pon- 
derous to  be  worked  out  of  one  piece  of  metal ; 
and  it  has  consequently  to  be  built  up  of  many 
pieces.  Forty  or  fifty  bars  are  sometimes  laid 
together  in  a  group,  to  be  welded  into  one 
mass  by  powerful  blows  while  at  a  white  heat ; 
but  in  modern  times  a  smaller  number  of 
wider  bars  are  more  frequently  used.  The 
bundle  of  bars  is  brought  to  a  highly  heated 
state,  in  a  kind  of  oven  formed  wholly  of  coals, 
which  completely  siuround  the  iron  ;  but  as 
the  length  of  the  shank  is  so  great,  only  so 
much  of  it  is  heated  at  once  as  con  bo  forged 
before  it  cools  down  too  low.  The  fire  is 
urged  by  ten  or  a  dozen  men  (tlie  same  who 
afterwards  apply  tlieir  lusty  arms  to  the  ham- 
mers) ;  and  when  the  mass  is  brought  to  a 
white  heat,  it  is  drawn  out  of  the  fiery  furnace, 
swung  round  by  means  of  the  crane  by  which 
it  has  been  suspended,  and  brought  to  bear 
on  a  large  anvil.  The  men  an*ange  them- 
selves in  a  circle  around  the  heated  mass ; 
and,  guided  by  a  foreman,  they  wield  their 
ponderous  hammers  of  sixteen  or  twenty 
pounds  weight,  and  produce  a  rough  music 
by  their  equal-timed  blows :  they  are  *  harmo- 
nious blacksmiths,'  though  perhaps  not  be- 
longing to  Handel's  corps.  Mr.  Samuel  Fer- 
guson, in  his  noble  poem,  *  The  Forging  of 
the  Anchor,'  has  some  lines  which  vivi(.lly 
present  tliis  picture : — 

*  The  roof-ribs  swarth,  the  oandent  hearth, 

the  ruddy  lurid  row 
Of  smiths,  that  stand,  an  ardent  band,  like 

men  before  the  foe ; 
As,  quivering  through  liis  fleece  of  flame,  the 

sailing  monster,  slow 
Sinks  on  the  anvil — all  about  the  flery  faces 

glow — 
*'  Hurrah ! "  they  shont, ''  leap  ont— leap  out ; " 

bang,  bang,  the  sledges  go : 
Unrrah !  the  jetted  lightnings  are  hissing 

high  and  low, 
A  haiUng  fount  of  fire  is  stmek  at  every  crash- 
ing blow ; 
The  leathern  mail  rebounds  the  hail ;  the 

rattling  cinders  strow 
The  ground  around  ;  at  every  bonnd  the  swel 

tering  fountains  flow ; 
And  thick  and  loud  the  swinking  crowd  at 

eveiy  stroke  pant  "  ho !  "  * 

But  this  was  in  the  old  times.  If  we  now 
visit  the  Government  Anchor  Smitheries,  such 
as  that  in  Devonport  Dock  Yard,  we  find  tliat 
steam  has  driven  away  something  of  the  old 
picturesqueness — ^replacing  it  by  a  grandeur 


of  its  owQ.  The  anchor-shafl  is  no  longer 
buried  in  a  mere  heap  of  blazing  fuel,  but  im 
heated  in  a  properly  constructed  furnace ;  the 
bellows  are  no  longer  worked  by  htmd,  but  hj 
the  powerful  blast  of  a  steam-engino ;  iha 
forgers  need  no  longer  to  confine  their  opera- 
tions to  one  small  length  at  a  time,  for  a 
much  greater  lengtli  can  now  be  managed  be- 
fore it  cools  down  too  low ;  and  the  circle  e£ 
anchor-smiths  no  longer  ^vield  their  hammers, 
and  expend  their  strength  in  blows  which 
were  once  called  powerful  but  which  are  now 
deemed  puny.  A  steam-giant  has  come 
amongst  them.  Mr.  Nasmytli's  steam-ham- 
mer is  a  contrivance  in  which  a  powerful 
hammer  or  weight  is  allowed  to  fall  by  its  own 
gra>'ity,  but  is  drawn  up  by  the  operation  of 
steam-power ;  and  this  alternation  of  rising 
and  falling  occurs  several  times  in  a  minute — 
much  faster  indeed  than  a  man  could  wield  a 
sledge  hammer.  The  white-hot  anchor-shaft 
is  placod  upon  an  anvil  immediately  beneath 
this  steam-hammer ;  and  the  blows  which 
follow  are  so  powerful  and  so  quickly  repeatedf 
tliat  tlie  heated  mass  becomes  forged  in  a 
wonderfully  short  space  of  time.  Let  th^ 
anchor-smiths  group  themselves  as  tliickly  as 
they  may,  and  wield  hammers  the  heaviest  that 
human  muscles  can  command — they  cannot 
approach  the  amount  of  work  which  the  steana- 
hammer  effects.  Even  the  fftrcules  vliich 
formed  an  intermediate  stage  between  tha 
sledge-hammer  and  the  steam-hammer,  and 
v.-hich  consists  of  a  heavy  moss  of  iron  worked 
by  ropes,  must  yield  in  efficiency  to  Mr.  Na- 
Smyth's  i*emarkabl6  machine. 

ANCHO'VY  is  a  genus  of  fish,  abimdant  in 
the  Mediterranean  and  along  the  coasts  of 
Spain,  Portugal,  and  France.  It  occurs  also 
on  various  parts  of  our  coast,  as  Hampshire, 
Cornwall,  Wales,  <fcc.  They  vary  from  four 
to  seven  inches  in  length.  The  anchovy  baa 
been  celebrated  from  the  earliest  times,  cuid  a 
sauce  or  condiment  called  garum  prepared 
from  it  was  held  in  high  estimation  amony^ 
the  Greeks  and  Romans.  In  preparing  this 
fish  for  use,  the  head  and  riscera  are  rcmcived, 
othenviso  the  pickle  would  be  intensely  bitter ; 
tlie  anchovy  was  in  fact  once  supposed  to  haro 
the  gall  in  its  head.  A  fish  called  the  sardine^ 
cominon  in  the  Mediterranean,  and  belonging 
to  the  same  genus,  is  frequently  mixed  vrith 
real  anchovies,  or  even  sold  salted  and  bar> 
rolled  as  the  genuine  fish.  The  sanUne  may 
bo  known  by  its  long  taper  form,  its  dark 
brown  colour,  and  pale  flabby  flesh. 

A  large  trade  is  carried  on  in  the  preparing 
of  what  are  termed  BrUish  Anckoviet^  eapeci> 
ally  for  making  anchovy  paste  or  sauce.  The 
humble  sprat  is  made  to  do  duty  for  tlie  an* 
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chory.  According  to  the  receipt  given  by  Mr. 
Cooley,  two  pounds  of  salt,  three  ounces  of 
bar-salt,  one  pound  of  saltpetre,  ttro  ounces  of 
pnineUa,  and  a  few  grains  of  cochineal,  are 
pounded  in  a  mortar,  and  then  laid  in  a  stone 
pan  or  anchovy  barrel,  layers  of  sprats  alter- 
nating with  layers  of  the  composition.  The 
whole  arc  then  pressed  down  hard,  and  kept 
covered  close  fbr  six  months  ;  after  which  they 
are  ready  for  use,  and  '  really  produce  a  most 
excellent  flavoured  sauce.' 

ANCHU'SA,  the  botanical  name  for  a  genus 
of  plants,  which  besides  other  species,  con- 
tains the  follotinng  two,  valuable  in  the  arts 
and  in  medicine.  The  Anchnsa  officinalis, 
common  alkanet  or  bngloss,  is  sometimes 
boiled  fuid  eaten.  The  roots  contain  a  consi- 
derable quantity  of  gum,  and  wlien  boiled 
yield  a  demulcent  drink,  which  was  once  in 
repute  as  a  roe<licine.  In  China  this  plant 
13  used  as  a  provocative  of  the  eruption  of 
small-pox.  The  Aucfmsa  thictoria.  Dyers' 
Bngloss  or  Alkanet,  is  cultivated  in  the  south 
of  France  for  the  sake  of  the  root,  which  yields 
a  fine  red  colour  to  oils,  wax,  and  all  unctuous 
substances,  as  well  as  to  spirits  of  wine.  Its 
chief  use  is  in  colouring  lip-salves,  ointments, 
&C,  It  is  however  sometimes  employed  for 
staining  wood  and  dyeing  cotton.  It  is  also 
used  for  colouring  many  of  the  beverages  sold 
under  the  name  of  port  nine,  likewise  the 
eorks  used  for  the  bottles  in  wliich  tliis  fliud 
is  sold. 

ANCIENT  ART.  Our  knowledge  of  the 
fine  arts  of  the  ancients  is  more  considerable 
tlian  tliat  of  their  useful  or  manufacturing 
arts,  chiefly  in  relation  to  architecture  and 
sculpture.  There  will  be  found,  however, 
scattered  under  varioas  headings  in  tlus  Cy- 
clopaedia, brief  notices  of  such  works  of  ancient 
skill  as  have  come  down  to  our  knowledge 
with  sufficient  notoriety  to  make  them  inter- 
esting. 

ANCO^A,  a  seaport  town  on  the  Adriatic 
S^  is  the  most  commercial  place  in  the 
Papal  States,  carries  on  a  considerable  trade 
by  sea,  and  is  a  free  port  Its  harbour,  which 
is  good,  is  protected  by  two  moles,  the  ancient 
one  raised  by  Tn^an,  and  the  modem  one 
with  the  light-house  constructed  by  Clement 
XII.  Ancona  exports  wax,  silk,  wool,  and 
com.  It  is  the  only  good  harbour  on  the 
Italian  coast  of  tlie  Adriatic  between  Venice 
and  Manfredonia,  and  is  the  common  point  of 
departure  for  the  Ionian  Islands  and  Greece. 

ANDALUCl'A  or  ANDALUSIA,  the  most 
southern  of  the  provinces  of  Spain,  comprises 
the  former  Moorish  kingdoms  of  Seville,  Cor- 
doba, Jaen,  and  Granada.  On  the  northern 
side  of  the  Sierra  Morena  the  productions  in- 


dicate a  climate  like  that  of  the  south  of 
France ;  but  southward  of  that  range  are  found 
the  mastio  tree,  the  kermes  oak,  myrtles, 
American  aloes,  palm-trees,  the  olive,  the 
banana,  the  caper,  orange  and  lemon  trees, 
tlie  pomegranate,  and  other  productions  of 
warm  climates ;  and  in  some  spots  the  sugar 
cane  and  cotton  grow.  The  orange  and  lemon 
trees,  particularly  around  convents  and  mo- 
nasteries, form  groves  of  considerable  extent, 
which  in  the  time  of  blossoming  fill  the  air 
with  a  delicious  perfUme.  Besides  all  the  spe- 
cies of  com  and  iVuit,  wine  and  oil  make  the 
bulk  of  the  productions  of  the  soil.  Among 
the  wines,  tlie  Xerez  (or  sherry), the  P^jarete, 
Malaga,  Montillo,  Espera,  Bomos,  and  Tin- 
tilla,  arc  tlie  most  celebrated. 

The  rich  pastures  of  the  mountains  and 
valleys  feed  innumerable  hcnls  of  cattle, 
among  which  the  bulls  have  been  renowned 
from  the  fabulous  times  of  King  Ocr}*on.  The 
woods  of  oak  of  the  Serrania  de  Ronda,  of 
Cordoba,  and  Granada,  afford  nourishment  to 
a  multitude  of  hogs ;  and  the  Loma  de  Ubeda, 
the  Dehesa  of  Cordoba,  and  the  Cartuja  of 
Xerez,  pi-oduce  the  finest  breed  of  horses  in 
the  peninsula.  The  seas  and  rivers  abound 
in  fish,  and  the  mountains  in  every  species  of 
game.  The  riches  of  the  mineral  kingdom 
are  abundant.  Sixty-six  mines  are  knonn, 
wliich  produce  gold,  silver,  copper,  iron,  lead, 
loadstone,  coals,  vitriol,  and  sulphur. 

ANDERNACH,  a  small  town  on  the  west 
bank  of  the  Rhine,  in  Rhenish  Pntssia,  has  a 
considerable  trade,  chiefly  in  millstones,  which 
are  cut  in  the  neighbotuing  villages  of  Ober- 
Mendig  and  Nieder-Mcndig,  in  bricks,  clay 
for  tobacco -pipe<! ;  and  in  trass,  which  is  sent 
to  Holland.  This  trass  is  an  indtu*ated  vol- 
canic mud,  of  wliich  a  vast  quantity  is  accu- 
mulated in  the  valley  of  Brohl,  five  miles  north 
of  Andemach.  It  is  extensively  quarried,  and 
when  pulverized  and  mixed  xnih  lime  makes 
a  mortar  suitable  for  constructions  under 
water.  Trass  is  a  corruption  of  the  Dutch 
word  lirasy  which  signifies  cement  In  Ander- 
nach  numerous  pieces  of  columnar  basalt  are 
employed  as  posts  at  tlie  corners  of  streets, 
»t'c.  The  door-posts  and  side-pieces  of  almost 
all  the  windotvs  are  made  of  the  porous  lava 
of  which  the  famous  millstones  are  formed* 
This  material  is  also  used  for  paring  courts 
and  kitchen  floors,  and  has  been  employed  in 
the  constmction  of  some  of  the  oldest  build- 
ings in  this  to\%'n  as  well  as  in  Coblentz. 

ANDERSON,  JOHN,  gratefully  remem- 
bered in  Scotland  as  the  founder  of  the  Ander- 
sonian  Institution  of  Glasgow,  and  one  of  the 
earliest  promoters  of  that  popular  instruction 
in  science  which  has  so  greasy  elevated  the  cha- 
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racier  of  British  artisans,  was  bom  in  the 
parish  of  Hoseneaih,  Dumbartonshire,  in  1726. 
He  was  appointed  professor  of  Nattxral  Philo- 
sophy at  Glasgow  in  1700 ;  and  not  content 
>vith  the  ordinaxy  duty  of  lecturing,  he  em- 
ployed himself  ir.defatigably  in  studying  and 
exemplifying  tho  applications  of  science  to 
the  useful  arts,  visiting  for  this  purpose  the 
workshops  of  intelligent  artisans,  and  exchang  - 
ing  his  scientific  information  for  their  experi- 
mental knowledge.    The  better  to  carry  out 
his  views   of   popular  education,  Anderson 
commenced,  in  addition  to  his  ordinary  class, 
one  which  he  styled  his  anii4oga  class,  for  the 
instruction  of  artisans  and  others  unable  to 
enter  upon  a  regular  academical  course,  to 
whom  he  delivered  familiar  extempore  lectures 
illustrated  by  experiments.    Mechanics  were 
allowed  to  attend  these  lectures  in  their  work- 
ing-dress.    He  closed  his  useful  career  in 
1796.    Shortly  before  his  death  he  devised 
his  whole  property  to  eighty-one  trustees,  for 
the  establishment  in  Glasgow  of  an  institution 
to  be  denominated  Anderson's  University,  for 
the  continued  provision  of  those  facilities  for 
the  un-academical  classes  of  his  townsmen 
which  he  had  so  long  suppHed  by  his  own 
personal  exertions.    His  comprehensive  de- 
sign was  for  an  institution  consisting  of  four 
colleges,  with  nine  professors  each,  for  arts, 
medicine,  law,  and  theology ;  but  as  the  funds 
proved  insufficient  for  so  extensive  a  scheme, 
operations  were  commenced  in  1707,  on  a 
limited    scale,  by  the  appointment  of   Dr. 
Thomas  Gamett  as  professor  of  natural  phi- 
losophy.   His  first  course  of  lectures  was  at- 
tended by  nearly  a  thousand  persons,  of  both 
sexes.    In  tlie  following  year  a  professor  of 
mathematics  and  geography  was  appointed  ; 
and,  though  the  institution  has  never  attained 
the  magnitude  contemplated  by  the  founder, 
it  has  been  progressively  increased  and  ex- 
tended in  usefulness,  and  has  been  produc- 
tive of  much  public  benefit.    Dr.  Gamett  was 
succeeded  in  1700  by  Dr.  Birkbeck,  on  occa- 
sion of  his  removal  to  the  Royal  Institution 
in  London,  which  was  formed  on  a  similar 
model  to  tliat  established  by  Anderson ;  and 
Dr.  Birkbeck,  who  introduced  a  new  course 
of  instruction  for  five  hundred  operative  me- 
chanics, free  of  all  expense,  was  succeeded  in 
1804  by  Dr.  Ure. 

ANDES.  This  immense  American  mountain 
chain  is  one  of  the  richest  mineral  storehouses 
on  the  globe.  Pumice-stone  is  found  to  a 
great  extent  in  many  of  the  volcanoes  of  the 
Andes ;  and  voleanic-tuff,  which  is  a  stone 
mure  or  less  compact,  made  up  of  fragments 
of  hard  lava,  cinders,  and  ashes,  agglutinated 
together,  covers  immense  tracts  on  tho  flanks 


of  the  Andes  and  on  the  table-lands.  Stone 
of  every  description  is  met  with — a  storehouse 
of  material  ready  for  the  time  when  manu 
factures  and  the  arts  of  civilized  life  shall 
find  a  home  in  these  regions.  But  it  is  in 
metals  that  the  Andes  are  so  especially  rich. 
These  mountains  have  been  celebrated  for 
their  mines  of  metal  since  our  earliest  know- 
ledge of  America.  Gold,  silver,  mercury,  pla- 
tina,  copper,  and  tin,  are  met  with.  Gold  is 
found  in  the  form  of  grains  and  small  rounded 
lumps,  scattered  through  alluvial  soils,  which 
have  been  derived  from  the  disintegration  of 
rocks  containing  the  metal,  and  most  proba- 
bly in  the  form  of  slender  veins.  The  places 
chosen  for  digging  into  that  auriferous  soil 
are  called  lavaderos^  because  the  gravel,  sand, 
and  earth,  undergo  repeated  waslUngs  to  sepa- 
rate the  heavy  particles  of  gold.  The  most 
considerable  gold  mines  are  at  Petorea,  Co- 
quimbo,  Copiapo,  Pataz,  Huailas,  Curimayn, 
Zorata,  Antioquia,  Choco,  and  Barbacoas. 

Silver  is  more  abundant  in  the  Peruvian 
than  in  the  Chilian  Andes.   The  richest  mines 
are  those  of  Pasco,  in  11°  S.  lat,  which  have 
been  ^vorked  since  the  year  1630.  Here,  as  well 
as  in'other  situations  in  Peru,  the  greatest  port 
of  the  silver  is  obtained  from  an  oro  called  in 
the  country /)aco5,  which  is  an  intimate  mixture 
of  minute  particles  of  native  silver  with  browii 
oxide  of  iron.    Tlie  mines  of  Chota  are  also 
very  productive.     They  are  situated  in  the 
mountain  of  Gualgayoc,  at  an  elevation  of 
13,300  feet,  where  the  thermometer  in  sum- 
mer descends  every  night  to  the  freezing  points 
The  ore  lies  immediately  beneath  the  surface. 
But  the  most  celebrated  are  the  silver  ntiines 
ofPotosi,  in  a  lofty  mountain.  This  mountain 
is  perforated  in  all  directions,  and  it  is  said 
that  there  are  not  less  than  6000  excavations 
in  it,  some  of  them  within  120  feet  of  the  top, 
which  is  16,000  feet  above  the  sea  level. 

Mercury,  in  the  form  of  cinnabar  or  sul- 
phuret  of  the  metal,  is  met  with  at  Azogue 
and  other  parts  of  the  Andes  ;  but  the  most 
celebrated,  those  of  Guancavelica,  wer«  over- 
whelmed by  incautious  mining  in  1780.  Pla- 
tina  is  met  with  in  small  quantities  in  Colom- 
bia. Copper  and  tin  are  found  in  the  Chilian 
Andes. 

In  respect  to  the  commerce  of  the  Andes, 
little  has  yet  been  effected.  The  passes  be 
tween  the  lofty  peaks  are  few  in  number  ;  and 
the  routes  by  which  the  gold  and  other  mining 
produce  reach  the  ports  of  shipment  are  most 
inefficient  The  distance  to  the  Atlantic  is  in 
most  cases  too  great  to  admit  of  the  timnsfer 
in  this  direction :  the  Pacific  ports  are  for  t>ie 
most  part  selected. 

In  a  recent  number  of  the  Jonrnal  of  thf. 
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FmiSn  Institute^  ft  description  is  giren  of  a 
snail  steam-boat  just  'built  at  New  York  for 
the  Andes  region.    It  is  55  feet  keel,  12  feet 
b«ftziu  and  5  fe«t  depth  of  hold.    It  is  to  be 
pr3pdl«d  by  two  high-p^ssure  engines,  of 
10-hone  power  each ;  with  iron  paddle-in^eels 
10  fa^  In  diameter.    It  is  built  in  separate 
pidaes,  all  carefully  marked  and  fitted ;  and 
Ibr  the  convenience  of  carriage,  nb  piece  ex- 
ot^  SSOlbs.  weight.    It  is  to  be  taken  by 
iLp  to  Lima,  and  the  pieces  transported  on 
the  bads  of  moles  to  Lake  Titicata,  one  of 
the  highest  lakes  on  the  surface  of  the  globe, 
fn  the  midst  of  the  Andes.    The  lake  is  \4lO 
sftHes  long,  and  the  shores  are  well  timbered; 
sz.'ii  it  is  expected  that  much  traffic  and  com- 
merce will  ensue  from  the  establishment  of 
stesun  navigation  there.     The  pieces  of  the 
Ttpisel  win  be  fitted  together  on  the  shores  of 
the  lake ;  and  if  the  enterprise  succeeds,  a 
Itfger  steamer  will  be  sent  out  in  a  similar 
manner.    The  surface  of  Lake  Titicata  is  no 
IctaS  than  12,795  feet  above  the  level  of  the 
Padilc ;  and  some  parts  are  nearly  1000  feet 
deep. 

A>T>KEASBEBG,  a  town  of  4000  inha- 
hstants,  in  the  mining  district  of  the  Upper 
Kartz,  in  the  kingdom  of  Hanover,  stands  at 
the  soothem  foot  of  the  Brocken,  on  a  hill 
17^  feet  above  the  level  of  the  sea.  The 
neighbourhood  is  rich  in  mines,  yielding  sil- 
ver, copper,  iron,  cobalt,  and  arsenic;  and 
tl  ese,  as  well  as  the  spinning  of  yam,  lace- 
making,  and  the  rearing  of  cattle,  afibrd  pro- 
€table  employment  to  its  inhabitants.  The 
shaft  of  the  Sampson  silver  mine  is  2,333  feet 
deep. 

ANEMOTIETEB,  or  wind^meatuTer^  is  an 

ms^trument  for  ascertaining  the  force  of  the 

viAd,  generally  by  finding  the   mechanical 

efTed  which  it  produces  on   the  apparatus. 

Wolfs  anemometer  consists  of  foiu:  small 

^U,  Bke  those  of  a  windmill,  which  turn  on 

a  hcrizontal  axis :  this  axis  is  connected  by 

wheel- work  with  another  in  which  is  inserted 

ciMt  end  of  a  bar  carrying  a  weight.  The  wind 

ardng  upon  the  sails  causes  this  bar  to  turn 

m  a  vertical  plane ;  and,  when  it  is  in  such  a 

po«idoo  that  the  weight  on  it  counterbalances 

*y^  pressure  of  the  wind,  the  angle  which  it 

ziakes  with  a  vertical  line  passing  through 

tlie  Kos  affords  a  measure  of  the  kind's  force. 

Lind's  anemometer  consists  of  two  tubes  of 

eCM«,  each  9  inches  long  and  ^  inch  diameter, 

vkirfa  arc  open  at  their  upper  extremities, 

and  arc  connected  at  bottom  by  a  bent  tube 

tlj  -rtyincb  diameter.   These  are  partly  filled 

With  water,  and  the  wind  acting  at  the  open 

tsd  of  one  tube  depresses  the  water  in  that 

^sHa  and  elevates  it  in  the  other,  until  the 


difference  of  height  becomes  a  ootaiterpoise 
to  the  pressure  of  the  wind.  This  difference 
can  be  ascertained  by  a  graduated  scale,  and 
hence  may  be  obtained  the  dimensions  of  a 
column  of  water  whose  weight  is  equivalent 
to  the  force  of  the  wind.  The  velocity  may 
thence  be  found,  observing  that  the  velocities 
are  nearly  as  the  square  roots  of  the  resis- 
tances, and  that  on  a  square  foot,  the  pressure 
of  wind  moving  with  a  velocity  of  20  feet  per 
second,  is  12  ounces. 

In  Begnier's  anemometer,  a  bar,  carrying  a 
wooden  plate  at  right  angles  to  it,  protrudes 
from  a  box,  through  a  hole,  in  the  front  of 
which  it  slides.  This  bar  is  met  by  a  spring, 
which  resists  its  further  entry,  until  force  is 
applied  against  the  plate.  In  the  interior  of 
the  box,  the  under  side  of  the  bar  carries 
rackwork,  which  plays  on  a  cog-wheel,  the 
axis  of  which,  passing  through  a  side  of  the 
box,  carries  a  hand  round  a  dial- plate.  The 
anterior  surface  of  the  wooden  plate  is  pre- 
sented to  the  wind,  which  presses  upon  it  and 
forces  back  the  bar,  carrying  the  cog-wheel 
and  hand  through  an  angle,  greater  or  less, 
according  to  the  greater  or  less  impulse  of  the 
wind. 

Mr.  Elliott,  an  overman  at  Fensher  CoUieiy, 
invented  an  anemometer  in  1835,  to  measure 
the  rate  of  the  cun-ents  of  air  in  coal  mines, 
with  a  view  to  regulate  ventilation.  It  con- 
sists of  a  case  12  inches  high,  12  broad,  land 
4|  deep.  On  a  dial  are  two  concentric  circles ; 
the  inner  circle  being  divided  into  46  parts, 
and  the  outer  into  60.  The  vanes  are  con- 
nected with  two  indices  or  pointers,  whose 
axes  of  motion  are  in  the  centres  of  the  cir- 
cles, like  the  hands  of  a  watch ;  the  one  point* 
ing  to  the  outer  circle  and  the  other  to  the 
inner.  The  movement  of  one  index  has  a 
certain  ratio  of  velocity  to  that  of  the  other ; 
and  by  the  aid  of  a  calculated  table,  the  niun- 
ber  of  rotations  of  the  slower  index  within  a 
given  time  Ls  made  to  determine  the  velocity 
with  which  the  air  is  moving  in  or  past  the 
machine. 

Mr.  Biram,  in  1843,  invented  an  anemo- 
meter for  a  similar  purpose.  It  consists  of  a 
wheel  one  foot  in  diameter,  having  ten  oblique 
vanes  of  thin  sheet  copper,  perforated  for 
lightness,  and  covered  with  tissue  paper  or 
varnished  silk.  The  vanes  are  set  at  such  an 
angle,  that  the  wheel  makes  one  revolution  in 
the  time  a  current  of  air  two  feet  in  length  is 
passing  througli  it.  The  axle  of  the  wheel 
carries  an  endless  screw,  into  which  works  a 
wheel  having  thirty  teeth ;  and  an  index  is 
fixed  on  the  axle.  As  each  revolution  of  the 
wheel  is  effected  by  the  action  of  a  current  or 
column  of  air,  two  feet  in  length,  one  revolu* 
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tion  of  the  index  will  register  the  passage  of 
60  feet  of  air. 

Dr.  Whewell's  anemometer  differs  some- 
what from  others  in  being  calculated  to  mea- 
sure the  rate  of  the  wind  rather  than  its  force. 
It  gives  no  absolute  measure  of  velocity  in 
miles  per  hour ;  and  the  rate  is  relative  only 
to  that  of  any  one  instrument  at  different 
times,  not  to  that  of  any  common  or  general 
standard.  At  the  meeting  of  the  British  As- 
sociation in  1846,  Dr.  Robinson  described  an 
alteration  which  he  had  effected  in  this  instru- 
ment. On  a  veilical  axis  are  mounted  three 
or  four  arms,  carrying  hemispherical  cups  at 
their  extremities.  These  cups  oppose  much 
less  resistance  to  air  acting  on  Uie  concave 
sides  than  on  their  convexities,  and  in  such 
ratio  that  uniform  revolution  is  produced  at 
the  rate  of  one-third  of  the  velocity  of  the 
wind.  From  this  measure,  which  might  be 
made  the  same  for  all  sizes  of  the  instrument 
and  in  all  places,  the  mean  velocity  of  the 
wind  during  a  given  period  could  always  be 
obtained  in  miles  per  hour.  It  is  believed 
that  this  principle  of  uniform  a4iustment 
might  be  usefully  applied  to  msuiy  practical 
purposes,  such  as  the  regulation  of  wind  and 
water-wheels. 

Captain  Cockbum  devised  in  1847  a  form 
of  anemometer  founded  on  that  of  Dr.  Robin- 
son, but  calculated  for  use  on  ship-board.  It 
is  seven  inches  high ;  the  diameter  of  the 
winga  is  sixteen  inches ;  there  are  four  cups 
placed  at  right  angles,  attached  by  arms  to  a 
spindle  on  which  is  an  endless  screw,  working 
in  the  teeth  of  two  multiplying  wheels,  marked 
up  to  10,000  revolutions.  The  concave  side 
of  each  cup  is  made  so  as  to  receive  or  con- 
tain one-third  more  wind  than  the  convex 
side. 

Osier's  anemometer  bears  some  such  rela- 
tion to  the  older  forms,  as  the  aneroid  baro- 
meter bears  to  the  common  barometer :  that 
is,  it  acts  chiefly  by  the  pressure  of  the  air  on 
a  spring,  rather  than  by  the  rise  and  fall  of  a 
liquid  in  a  tube.  The  spring  is  not  so  delicate 
in  its  indications,  but  it  is  more  manageable 
in  yielding  self-registered  observations.  In 
Osier's  anemometer,  machinery  connected  with 
a  spring  is  made  to  move  a  pencil  over  a  piece 
of  paper ;  so  as  to  keep  a  continuous  register 
of  the  variations  of  wind,  both  in  intensity  and 
direction.  A  flue  instrument  of  this  kind  is 
placed  on  the  roof  of  the  Royal  Exchange,  so 
arranged  as  to  register  its  indications  in  a 
room  below.  It  also  acts  as  a  pluviometer  or 
rain-guage. 

Mr.  Goddard's  anemometer,  somewhat  re- 
sembling in  principle  Mr.  Osier's,  registers 
—  less  than  twelve  classes  of  phenomena  in 


respect  to  the  wind ;  viz. :  miles  of  wind  blown 
during  a  day;  miles  of  wind  blown  in  each 
direction ;  miles  of  wind  blown  between  any 
two  given  periods ;  hour  and  minute  of  the 
strongest  wind;  hours  in  which  most  wind 
has  blown ;  times  and  lengths  of  calms ;  velo- 
city of  wind  at  any  hour;  time  occupied  by 
the  wind  going  any  certain  distance  at  any 
period  of  the  day ;  direction  of  wind  at  any 
minute  ;  mean  direction ;  direction  of  longest 
continuance  ;  and  direction  of  the  greatest 
passage  of  wind. 

Professor  Phillips  described  to  the  British 
Association  in  1846  a  simple  form  of  anemo- 
meter which  depends  on  a  well-known  prin- 
ciple. When  the  bulb  of  a  thermometer, 
covered  with  cottonwool,  is  immersed  in  water 
and  then  exposed  to  the  air,  a  diminution  of 
temperature  ensues,  consequent  on  evapora- 
tion from  the  surface ;  and  when  the  thermo- 
meter is  moved  through  the  air,  or  air  b«^ 
blown  upon  it,  the  rapidity  of  evaporation  is 
increased.  Professor  Phillips  took  advantage 
of  this  principle,  to  measure  the  rapidity  of 
cooling  by  the  rapidity  of  motion  in  or  through 
the  air,  or,  conversely,  to  measure  the  motion 
by  the  cooling.  He  ascertained  the  amount 
of  diminution  of  temperature  by  simple  expo- 
sure, and  then  raised  the  temperature  by  the 
heat  of  the  hand  to  that  of  the  air,  and  marked 
by  a  seconds- watch  the  rapidity  of  cooling  when 
the  hand  was  withdrawn.  He  next  repeated 
the  process  when  the  thermometer  was  in 
motion,  and  he  was  thus  enabled  to  determine 
tlie  velocity  of  a  railway  carriage  in  swift 
movement, 

ANE'MOSCOPE,  is  an  instrument  for  de- 
termining the  direction  of  the  wind ;  usually 
constructed  by  connecting  with  the  spindle  of 
a  weathercock  the  hand  of  a  dial  on  which  the 
points  of  the  compass  are  marked. 

ANEROID  BAROMETER.   At  the  Swan- 
sea meeting  of  the  Briti<)h  Association  in  1848, 
Professor  Uoyd  introduced  a  notice  of  the 
Aneroid  Barometer,  which  had  been  patented 
by  M.  Fontainmoreau  in  1844.    Instead  of 
acting  by  the  pressure  of  the  atmosphere  on 
liquids,  as  most  forms  of  barometer  do,  this 
instrument  depends  on  the  pressure  of  tUc 
air  on  thin  laminae  or  diaphragms  of  some 
elastic  solid  substance.    The  body  of  the  in- 
strument consists  of  a  hollow  brass  box,  -^-ith 
a  dial  face  on  the  upper  surface.    Below  the 
dial  face  is  the  diaphragm,  stretched  aU  acn>&>M 
the  box.    This  may  consist  of  a  thin  shct^t  of 
metal,  or  of  glass,  or  of  caoutchouc,  or  of  some 
other  elastic  material ;  but  the  patentee  men- 
tions especially  a  thin  piece  of  copper  sheet, 
corrugated  circularly,  so  as  to  yield  sensibly 
to  any  pressure.    The  box  beneath  the  dia> 
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pliragm  is  so  made  that  the  air  can  be  ex- 
tracted from  it ;  and  the  diaphragm  is  then 
only  protected  from  the  crashing  pressure  of 
the  air  by  a  number  of  delicate  spiral  springs, 
wMch  are  fixed  to  the  interior  of  the  bottom 
of  the  box,  and  support  the  diaphragm.  When 
^e  we^ht  of  the  atmosphere  increases  (equi- 
Talent  to  the  rising  of  the  ordinary  barometer) 
the  diaphragm  suffers  an  increased  pressure, 
to  irhich  the  springs  allow  it  to  yield  to  a  cer- 
tain extent ;  but  a  lessened  pressure  allows  it 
to  rise  again  to  its  normal  state.    A  delicate 
piece  of  mechanism,  connected  with  the  centre 
of  the  diaphragm,  becomes  moved  when  the 
diaphragm  either  rises  or  sinks ;  and  this  move 
ment  is  transferred  to  index  hands,  which 
mark  on  a  graduated  dial  the  amount  of  rise  or 
falL     The  graduations  are  so  made  as  to  cor- 
respond with  the  inches  and  fractions  of  an 
inch  in  the  common  barometer. 

From  a  communication  made  to  the  Aihcn- 
tfvmt  (No.  1117),  it  appears  that  an  Aneroid 
barometer  was  carefully  compared  for  several 
days  with  the  standard  barometer  at  the  liver- 
pool  Observatory.  The  greatest  difference  was 
about  four-tenths  of  an  inch  ;  the  aneroid 
showing  31*22  inches  on  an  occasion  when  the 
standard  barometer  showed  30-80.  The  least 
difference  was  one- fiftieth  of  an  inch,  the 
quantities  being  20*22  (aneroid)  and  20-24 
(standard).  At  a  liigh  temperature  or  a  high 
pressure,  the  aneroid  was  generally  in  excess 
of  the  standard  barometer;  at  a  low  tempera^ 
ture  or  a  low  pressure  they  were  nearly  on  an 
equality. 

It  is  still  a  question  of  doubt  among  scientific 
men,  to  what  extent  the  aneroid  barometer  may 
be  relied  on  in  various  seasons  and  climates. 
With  respect  to  the  originality  of  the  invention, 
it  is  known  that  something  nearly  analogous 
was  suggested  long  ago.  The  more  ordinaiy 
instruments  for  this  puipose  are  described 
imder  Barometer. 

ANGEL,  a  piece  of  money  anciently  coined 
and  impressed  with  an  angel.  The  angel  was 
originally  a  gold  coin  of  France,  where  it  was 
first  coined  in  1340.  It  appears  to  have  been 
introduced,  with  its  minor  diWsions,  the  half 
angel  and  the  quarter  angel,  into  England  by 
Edward  IV.,  in  1465.  Charles  I.  was  the  last 
English  sovereign  who  coined  the  angel.  The 
device  on  the  obverse  was  the  figure  of  St. 
Michael  standing  upon  a  dragon,  and  piercing 
him  through  the  month  with  a  spear.  The 
reverse  bad  a  ship,  with  a  large  cross  for  a 
mast,  with  the  royal  arms  in  front.  The  ob- 
verse had  the  king's  titles  surrounding  the 
device. 

ANGELICA,  yields  a  candy,  an  extract,  a 
tincture,  and  an  infusion,  all  useM  in  medi- 


cine. The  candy  is  prepared  by  boiling  the 
fresh  stalks  in  water,  then  steeping  them  for 
a  time  in  boiling  hot  syrup,  and  lastly  taken 
out  and  dried.  The  extract,  the  tincture,  and 
the  infusion  are  obtained  in  the  modes  usually 
adopted  for  those  preparations. 

ANGELO  BUONARROTI,  MICHEL. 
This  great  painter,  sculptor,  and  architect, 
was  bom  in  1474,  died  1563.  It  is  not  within 
the  objects  of  this  work  to  enter  into  minute 
details  of  his  life,  or  any  critical  account  of 
his  works.  We  confine  our  notice  to  the  men* 
tion  of  the  two  greatest  monuments  of  his 
talents,  in  departments  more  immediately  con- 
nected with  what  we  are  accustomed  to  term 
the  industrial  arts.  Pope  Julius  gave  orders 
to  Michel  Angelo  to  paint  the  vault  of  the  Sis- 
tine  Chapel.  He  most  earnestly  endeavoured 
to  decline  the  task,  and  even  alleged  that  he 
thought  Raffaelle  better  qualified  to  perform 
it ;  but  Pope  Julius  allowed  no  impediment  to 
stand  in  the  way  of  his  will,  and  Michel  An- 
gelo, finding  himself  without  an  alternative, 
and  impressed  with  a  sense  of  the  vastness 
and  grandeur  of  the  task,  commenced  his  car- 
toons. He  invited  from  Florence  several 
artists  distinguished  as  painters  in  fresco,  a 
mode  of  practice  in  which  he  was  then  inex- 
perienced, and  the  roof  of  the  chapel  was  com- 
menced by  these  assistants,  under  his  direc- 
tion ;  their  execution,  however,  fell  short  of 
his  expectations,  and  entering  the  chapel  one 
morning  he  dismissed  ihem  all,  threw  their 
work  from  the  walls,  and  determined  on  exe- 
cuting the  whole  himself.  Having  advanced 
to  the  third  compartment,  he  had  the  mortifi- 
cation to  find  his  labour  frustrated  by  the  bad 
quality  of  his  materials,  in  which  fermentation 
had  taken  place,  and  in  utter  disappointment 
he  renounced  the  undertaking.  The  pope, 
being  made  acquainted  with  this  misfortune, 
sent  to  him  his  architect,  San  Gailo,  who  in- 
vestigated the  cause  of  the  failure,  and  taught 
him  how  to  correct  it.  Thus  reassured  he 
proceeded,  and  the  pontiff  hearing  at  length 
that  the  ceiling  was  half  completed,  could 
control  his  impatience  no  longer,  and  ordered 
the  chapel  to  be  opened  for  his  inspection. 
Many  other  persons  found  admission,  and 
among  the  rest  Raffaelle  d'Urbino,  who  then 
first  became  acquainted  with  Michel  Angelo's 
powers  as  a  painter.  Struck  with  admiration 
he  immediately  changed  his  own  style,  and 
thanked  God  that  he  had  been  bom  in  the 
same  age  with  so  great  an  artist  The  work 
was  now  carried  forward  without  interruption, 
and  the  whole  was  completed  within  one  year 
and  eight  months  from  the  time  of  its  com- 
mencement ;  an  achievement  which,  whether 
we  consider  the  magnitude  and  sublimity  of 
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the  perfoixnaooe,  or  the  almost  incredibly 
short  time  ip  which  it  was  executed,  is  unpa- 
ralleled  in  the  history  of  foci.  The  effect  of 
the  whole  yrork  is  adapted  with  admirable  ac- 
curacy to  the  vast  height  at  which  it  ie  seen, 
and  it  is  impossible  to  contemplate  it  without 
reverence  and  astonishment 

To  a  design  which  Michel  Angelo  made  at 
the  beginning  of  his  career  for  the  monument 
of  Jnlius  II.y  we  are  indebted  for  the  magni- 
ftoent  church  of  St  Peter.  The  monument 
was  too  vast  for  the  old  church,  and  the  pope 
determined  it  should  be  rebuilt  The  monu- 
ment Was  finished  upon  a  smaller  scale,  and 
placed  in  another  church.  But  St  Peter's  was 
created.  The  career  of  Michel  Angelo  is  an 
example  of  the  splendid  results  produced  by 
great  powers  in  coi^unction  with  great  oppor- 
tunities. On  St  Peter's  he  was  occupied  for 
the  last  tweUty  years  of  his  life.  As  he  had 
occasion,  among  the  number  of  persons  em- 
ployed in  the  undertaking,  to  promote  some 
and  dismiss  others,  he  was  beset  by  cabals, 
and  harassed  by  opposition';  and  machinations 
were  even  employed  to  deprive  him  of  his 
office :  but  he  was  uniformly  supported  by  the 
pontifis,  especiaUy  by  Julius  III.,  who  re- 
garded him  with  profound  respect  and  venera- 
tion. For  this  great  work  he  constantly 
refused  any  remuneration,  declaring  that  he 
dedicated  that  sendee  to  the  glozy  of  God. 
Old  age  came  upon  him,  not  unaccompanied 
with  the  physical  infirmities  which  belong  to 
it,  but  he  retained  the  vigour  and  alacrity  of 
his  mental  faculties  to  the  dose  of  his  long 
life. 

ANGERS,  a  town  in  the  French  depart- 
ment of  Maine  et- Loire,  has  considerable 
manufactures  of  sail-cloth,  camlet,  serge, 
handkerchiefs,  hosiery,  ^c  ;  and  there  are 
establishments  for  bleaching  wax  and  refining 
sugar.  Besides  the  articles  from  their  own 
factories,  the  inhabitants  carry  on  a  trade  in 
the  agricultural  produce  of  the  surrounding 
district,  com,  wine  and  brandy,  fiax,  hemp, 
wax,  honey,  and  dried  fruits.  The  neighbour- 
hood is  famous  for  its  nursery  gardens,  and 
especially  for  Its  extensive  slate-quarries. 

A N GLE .  Without  entering  into  the  science 
of  Geometry,  which  does  not  come  within  the 
scope  of  the  present  work,  a  few  practical  de- 
tails concerning  angles  may  be  usef^. 

An  angU  is  tlie  opening  of  two  lines; 
rectUintary  of  two  straight  lines ;  citrvi/tnear, 
of  two  curves ;  mixiUinearf  of  a  straight  line 
and  a  curve.  But  in  truth  angle  always  means 
rectilinear  angle;  and  when  a  curve  enters,  its 
tangent  is  the  straight  line  which  is  used  in 
datsnnining  the  angle. 

kright  angle  is  hilf  the  opening  of  a  straight 


line  and  its  continuation:  an  aatU  angle  is 
that  which  is  less  than  aright  angle;  an  oblate 
angle  is  that  wliich  hes  between  one  and  two 
right  angles.  Complemental  angles  are  two 
which  together  make  a  right  angle ;  aupplanen- 
UU  angles  are  two  which  together  make  t^vo 
right  angles.  When  lines  meet  and  make  a 
pair  of  angles,  the  one  less  than  two  right 
angles  is  called  talient;  the  other,  greator 
than  two  right  angles,  is  called  re-ejUratU  or 
re-ciUering.  iPox  saUent  and  re-entering  (which 
are  borrowed  from  fortification)  direct  and 
retroJUded  have  sometimes  been  used. 

The  angles  which  two  lines  make  with  the 
same  part  of  a  third,  on  opposite  sides  of  it, 
are  called  aUemate,  Two  lines  which  cross 
one  another  make  two  pair  of  verlicaUy  oppo- 
site angles.  The  angles  made  by  adjacent 
sides  of  a  figure  are  called  internal:  those 
made  by  any  sides  with  adjacent  sides  pro^ 
duced  are  external.  When  the  angular  point 
is  the  centre  or  on  the  circumference  of  a  circle, 
the  angle  is  said  to  be  oi  the  ceulre,  or  at  the 
circumference.  Beginners  often  confound  the 
angle  i^ith  the  angular  point 

A  tpfierical  angle  is  made  by  two  circles 
(usually  great  circles)  of  a  sphere.  Wlien  the 
circles  meet  at  the  pole  of  the  equator,  and  one 
of  them  is  the  meridian,  the  angle  is  an  horary 
or  hour -angle ;  and  when  neither  is  the  meri- 
dian, the  angle  is  frequenUy  called  horary. 
The  ojigU  of  position  of  a  star  is  that  made  by 
the  circles  drawn  to  it  from  the  poles  of  the 
equator  and  ecliptic.  The  angle  of  rltva- 
tion  is  the  angle  mode  by  a  line  drawn  from 
the  eye  to  any  object  with  the  horizontal  line 
which  is  in  the  same  vertical  plane  as  the  first 
line ;  but  when  the  object  is  below  tbe  horizon, 
the  term  is  angle  of  depression.  When  lines 
are  drawn  from  two  points  to  a  third,  those  two 
points,  and  also  the  Une  joining  them,  are  said 
to  subtend  the  angle  which  is  made  at  the 
third  point  The  angle  which  two  objects 
subtend  at  the  eye  is  tbeir  angle  of  elongation. 
The  angle  of  the  vertical  is  a  name  given  to 
the  angle  which  a  line  drawn  to  tlie  spectator's 
zenith  makes  with  the  radius  of  the  earth  pro- 
duced :  it  is  taken  as  nothing  when  the  earth 
is  supposed  to  be  a  perfect  sphere. 

When  one  line  falls  upon  another,  the  angle 
of  incidence  is  the  acuto  angle  which  the  inci- 
dent line  makes  with  the  perpendicular  to  the 
other.  When  the  incident  Une  is  thrown  off 
again  on  the  same  side  as  that  from  which  it 
came,  the  acuto  angle  made  with  the  perpen- 
dicular is  called  the  angle  of  reflexion ;  when 
on  the  opposito  side,  the  angle  of  refraction. 
These  terms  are  nearly  confined  to  optics. 

A  dihedral  angle  is  the  opening  made  by  two 
planes :  it  is  measured  by  a  rectilinear  «Dglie» 
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nunolj,  that  made  bj  two  lines  drawn  in  the 
two  planes  perpendienlar  to  their  common  in- 
terseedon.  A  tolid  angle  is  sud  to  exist  when 
three  or  more  straight  lines,  not  in  the  same 
plane,  meet  at  a  point 

In  measoring  angles,  a  drcle  is  oonsidered 

as  the  cnrred  bonndazy  of  four  right  angles. 

This  is  dirided  into  360  degrees  ("*),  each  of 

which  is  divided  into  60  nUnutet  {*),  and  each 

mionte  into  60  »ec(md$  (").     Formerlj,  the 

second  was  divided  into  60  eqnal  parts  called 

thirds^  and  so  on ;  but  it  is  now  customary  to 

nse  the  tenths,  hundredths,  ^c,  of  seconds. 

The  present  table  therefore  stands  thus : 


It 


A  whole  r8Tolation=^36O''=210(X)'=1990000 
A  right  angle         =  BO''^  5100'=  824000" 

Mimitet.  Seconds. 

60       =      3600 
1       =:  60 


1         = 


In  the  attempt  to  effect  a  uniyersal  change 
of  weights  and  measures  which  followed  the 
French  Berolution,  the  circle  was  diyided  into 
400  degrees,  each  degree  into  100  minutes, 
each  minute  into  IQO  seconds,  and  so  on.  This 
innoTBtion  obtained  only  a  partial  introduction, 
and  is  now  entirely  abandoned.  When  used, 
it  is  customary  in  this  country  to  distinguish 
the  French  degrees  by  the  name  of  grades^  and 
to  denote  one  grade  by  1^-  The  convenience 
of  this  method,  from  its  dose  affinity  with  the 
decimal  system,  is  certainly  great :  for  exam- 
ple, grades  and  decimals  of  grades,  such  as 
12if  •  1329  are  converted  intr>  grades,  minutes, 
and  seconds,  by  mere  separation  of  the  figures : 
thus,  lii'-  13'  29". 

li'isO^'O  or    64'  or    3240" 

1'     „  0-009         „       0'-54      „         82"-4 
1"    „  0-00009    „       0'0054  „         0"-824 

ANGLESEY,  or  ANGLESEA,  the  most 
••orthcm  county  in  "Wales,  is  rich  in  minerals. 
The  Mona  and  Paiys  copper  mines  are  noticed 
under  Aki.wch.  Lead  ore,  rich  in  silver,  has 
been  found  also  in  Paiys  Mountain.  Lime- 
stone ranges  traverse  the  island ;  marbles,  both 
white  and  variegated,  are  procured;  mill-stones 
$^  quarried  at  Bed  wharf  and  Penmon ;  and 
there  are  coal-mines  at  Malltraeth,  but  they 
do  not  appear  to  have  been  worked  with  much 
success. 

This  island-county  is  noteworthy  in  an 
engineering  point  of  view,  as  being  placed  in 
connexion  with  the  rest  of  Wales  by  Telford's 
beautiful  Menai  suspension-bridge,  and  by 
Stephenson's  still  more  wonderftil  Britannia 
Tubular  BridgCj  Just  now  (1850)  completed. 

ANIMAL  FOOD,  PEESERYATION  OF. 
[AimsEi>Tw;s]. 

ANIMAL  STBENGTH.     The  snbjeet  of  | 


animal  strength  will  eontinne  to  be  of  inuoh 
importance  as  long  as  it  shall  be  found  ne- 
cessary to  employ  men  or  animab,  either  fai 
conveying  burdens  or  in  giving  motion  io 
machinery ;  since  by  it  the  employer  is  enabled 
to  ascertain  what  is  the  greatest  quantity  of 
useful  work  which  may  be  obtained  from  such 
agents  without  subjecting  them  to  a  degree  of 
fatigue  which  might  in  time  prove  ixyurious  to 
their  health  or  bodily  powers. 

With  respect  to  men,  Coulomb  found  that 
when  a  man  travels  unloaded  on  level  ground 
he  can  walk  31  miles  daily.  Now,  assuming 
tiie  weight  of  a  man  to  be  160  lbs.,  we  hove 
160X31  or  4960  for  the  measure  of  his 
strength  or  the  quantity  of  action,  which  is, 
consequently,  equivalent  to  that  of  a  machine 
capable  of  canying  4960  lbs.  to  a  distance  of 
1  mile,  or  1  pound  to  a  distance  of  ^60  miles 
in  one  day. 

He  found  also,  from  a  mean  of  the  work 
done  by  the  porters  of  Paris,  that  with  a  bur- 
den equal  to  128  lbs.  a  man  can  walk  9*72 
miles  in  a  day,  from  which  it  follows  (the 
weight  of  a  man  being  160  lbs.)  that  the 
quantity  of  action  is  (l60-fl28)  X  9.72,  or 
2790.  If  the  weight  of  the  man  be  not  in- 
cluded, the  quantity  of  action  is  128  X  9*72,  or 
1244 ;  and  this  is  to  be  considered  as  the  use- 
ful effect  Subtracting  2799  from  4960,  we 
have  2101  for  the  measure  of  the  action  lost 
in  consequence  of  the  burden ;  but  the  usefrd 
effect,  which  in  the  first  case  was  nothing,  is 
in  the  second  expressed  by  1244. 

By  means  of  a  formula,  which  was  given  by 
Euler,  with  the  data  afforded  by  these  expe- 
riments, it  is  found  that  272  lbs.  constitute 
the  greate9t  burden  which  a  man  of  average 
strength  can  support,  and  under  which  he 
cannot  move.  It  is  found,  moreover,  that  the 
useful  effect  is  at  a  maximum  when  a  man  is 
loaded  with  121  lbs. :  under  this  burden  he 
can  walk  lOf  miles,  nearly,  in  a  day;  and 
consequently  the  greatest  useful  effect  is  ex- 
pressed by  1280. 

Coulomb  frirther  determined,  that  when  a 
man  ascends  a  convenient  flight  of  steps  un- 
loaded, the  vertical  heights  of  all  the  ascents 
during  one  day  being  added  together,  were 
equal  to  1*82  miles ;  the  quantity  of  action 
may  therefore  be  expressed  by  160  X  1*82  or 
291,  as  if  the  action  were  equivalent  to  that  of 
a  machine  which  oould  raise  291  lbs.  to  the 
height  of  1  mile  vertically,  or  1  lb.  to  the 
height  of  291  miles  during  a  day.  When  loaded 
with  150  lbs.  the  vertical  height  ascended  was 
0*494  miles :  the  whole  quantity  of  action  is, 
therefore,  in  this  case  ( 160 -f- 150)  X  0-494,  or 
153,  while  the  laefrd  effect  i^  150X0-494,  or 
74 ;  that  is,  7i  lbs.  raised  1  mile  vertically. 
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It  is  remarkable  that,  from  the  result  of 
Coulomb's  experiments  on  the  power  of  men 
ascending  steps,  both  the  greatest  weight 
which  a  man  can  carry  without  moving,  and 
the  weight  which  he  should  bear  to  render  his 
useful  effect  a  maximum,  are  nearly  the  same 
in  this  case  as  they  were  found  to  be  from  expe- 
riments made  with  burdens  carried  on  level 
ground. 

Coulomb  has  also  made  experiments  to  de- 
termine the  quantity  of  action  in  the  case 
which  most  generally  occurs  when  heavy 
goods  are  carried  in  towns,  viz.,  that  in  which 
a  porter,  having  delivered  Ixis  burden,  returns 
unloaded  for  another ;  and  his  conclusion  is, 
that,  in  order  to  produce  the  most  useful 
effect  in  this  case,  the  greatest  burden  which 
a  man  should  carry  on  level  ground  is  135  lbs., 
and  with  this  he  should  walk  7  miles.  The 
quantity  of  useful  action  is  therefore  135  X  7, 
or  045. 

It  is  said  that  a  London  porter  can  carry 
200  lbs.  on  his  shoulders  at  the  rate  of  3 
miles  per  hour;  but  this  action  can  only  be 
continued  during  a  short  time. 

The  following  statements  of  the  strength 
of  men  are  taken  from  Hachette's  *  Traite  des 
Machines,'  and  from  other  sources;  the  nu- 
merical values  being  reduced  so  as  to  express 
the  number  of  pounds  carried  by  a  man  ono 
mile  per  day  of  eight  hours : —  lbs. 

Drawing  a  vessel  on  a  canal  ....  753,450 

Conveying  a  load  (110  lbs.)  in  a 
wheel-barrow  (1-018  miles  per 
hour) 890 

Drawing  a  small  waggon  on  four 
wheels  over  rather  unequal 
ground    857 

Pulling  horizontally,  the  weight 
being  raised  by  a  rope  passing 
over  a  pulley 378 

Bowing  in  a  boat 374 

Thrusting  horizontally,  as  at  a 
capstan   308 

Turning  a  winch  and  axle   150 

Digging  with  a  spade    85*3 

A  soldier  marching  (12*43  miles) 
with  his  arms,&c.  (60  lbs.)  daily      745 

With  respect  to  the  horse,  the  most  useful 
way  of  employing  his  strength  is  to  make  him 
draw  loads  in  a  cart  or  waggon ;  but,  even  for 
such  work,  the  estimates  which  have  been 
made  of  the  quantity  of  action  performed 
daily  are  various. 

According  to  Tredgold  a  horse  can  draw 
125  lbs.  at  the  rate  of  2}  miles  per  hour, 
which,  for  one  day,  would  give  125X2J  x8  or 
2500.  But  Messrs.  Boulton  and  Watt  ascer- 
tained from  trials,  purposely  made,  that  a 
strong  horse  can  draw  125  lbs.  at  the  rate  of  8 
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miles  per  hour ;  and  the  measure  of  the  power 
of  such  a  horse  is  3000,  which  expresses  a 
number  of  pounds  drawn  I  mile  in  a  day.     IT 
this  be  multiplied  by  the  number  of  feet  in  a 
mile,  and  the  product  be  divided  by  the  num- 
ber of  minutes  in  eight  hours,  the  result 
( =  33000 j  denotes  a  weight  in  pounds  drawn 
1  foot  per  minute  dui'ing  the  eight  hours ;  and 
that  result  is  now  universally  adopted  as   a 
measure  of  the  power  of  a  horse,  and  is  called 
one  iwrse-power. 
The  useful  effect  of  a  horse  when 
^valking  in  a  circle,  as  in  some 
mills,  is  considered  as  equivalent 

to 

A  horse  carrying  a  soldier  with 
arms,  &c.  (=200  lbs.),  can  go 
25  miles  in  a  day,  which  gives . . 
An  African  dromedary  carrying  only 
his  rider  ( 1  OOlbs. )  can  go  between 
7  and  8  miles  per  hour  during 
nine  or  ten  hours,  which  gives 

l6OX7JX0i,  or   11400 

An  Asiatic  camel  will  carry  bur- 
dens weighing  from  500  to 
800  lbs.  (suppose  600)  at  the 
rate  of  2^  miles  per  hour.  This, 
for  a  day  of  eight  hours,  gives 

600X2JX8,or 12000 

The  velocity  of  a  horse  in  walking  is  esti- 
mated at  54  feet  per  second,  or  3{  miles  per 
hoiur;  in  trotting  12  feet  per  second,  or  8V 
miles  per  horn:;  and  in  galloping  18  feet  per 
second,  or  12 i  miles  per  hour. 

ANIMAL  SUBSTANCES.  Among  the 
most  important  materials  of  manufactures,  are 
those  which  are  derived  from  the  animal  king- 
dom. Few  persons  are  aware,  unless  they 
have  actually  been  engaged  m  manufacturing 
operations,  how  nimaerous  and  varied  these 
materials  are.  The  bounty  of  nature  litis 
placed  at  the  disposal  of  man  so  large  a  num- 
ber of  substances,  derived  from  so  large  a 
number  of  animals,  that  there  is  scarcely  an 
article  in  daily  use  but  can  exhibit  an  applica- 
tion of  some  such  substance,  either  in  its  for- 
mation or  its  decoration.  The  exterior  and 
the  interior,  the  soUds  and  the  liquids — all 
parts  of  some  animals,  and  numerous  parts  of 
many  animals,  admit  of  being  thus  indostin- 
ously  applied. 

In  the  classified  list  of  objects  which  are  ad- 
missible to  the  Industrial  Exhibition  of  1851, 
as  announced  by  the  Commissioners,  the  prin- 
cipal materials  of  manufactures  and  the  ai'l3 
derived  fh>m  the  animal  kingdom  are  enume- 
rated, and  an  attempt  is  made  to  arrange  Uiem 
into  some  convenient  systematic  form.  In  tho 
first  place  the  whole  series  is  divided  into 
three  seotionsi  viz ;  Ist.  Animal  substances  vsed 
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ufooi:  2imL  AmmuU  suhttoMces  used  for  medi- 
and  3rd.  Animal  Mubttancei  used 


Abnost  erezy  part  of  almost  every  species  of 

•mmal  scrres  as  food  to  some  Tsriety  or  other 

of  the  haman  race.     The  flesh,  the  eggs  of 

Inrdsyand  the  milk  of  mammalia,  are  obviously 

the  daef  forms  in  which  animal  food  is  pre- 

taited;  hoi  there  are  many  other  forms  to 

nhath  oKire  or  less  of  preparative  process  has 

bttn  apfdied;  such  as  preserved  meats  for 

kfog  TOyages ;  portable  soups ;   concentrated 

coaimfflits ;  consolidated  milk;  dried  gelatine, 

albamen,  and  isinglafts ;  caviare,  and  trepang ; 

ahatzb'  fins ;    nests  of   the   Java  swallow ; 

Looey,  Ac 

The  animal  snbstanoes  used  in  the  medicinal 
at  are  exceedingly  numerous.  Those  which 
the  CcHnmissioners  enumerate  as  being  fit  sub- 
jects for  exhibition,  comprise  cod-liver  and 
other  animal  oils;  unguents  of  spermaceti, 
lard,  oil,  and  various  combinations  of  the 
three ;  musk,  castoreum,  civet,  and  ambergris, 
ooosidered  as  antispasmodics ;  phosphorus  and 
ammnmA^  from  bones  and  hartshorn ;  crabs* 
«ye8  (the  calcareous  concretions  formed  in  the 
craw-fish),  and  cuttle-bone,  considered  as 
antacids ;  eantharides,  and  their  essence  can- 
thaodine ;  and  iodine,  obtained  from  marine 
zoopbytea  and  sponge. 

Bui  the  ^n^wial  substances  used  in  manufac- 
cningparooesaes,  though  perhfi^s  not  equalling 
in  fmmmiiiff  those  consumed  as  food,  are  far 
mere  varied  in  quality  and  texture.  They  are 
so  mmieroiia,  that  the  conmiissioners  have 
fbond  it  convenient  to  separate  this  section 
into  five  divisions,  viz ;  Animal  substances  em- 
floged,  IslL/orUxtilefobrics and  clothing;  2nd. 
for  detmi  tiie  or  amamenlal  purposes ;  drd.  for 
»ermm§  as  a^enU  in  the  manufacture  of  other  ar- 
ticks  ;  4th.  for  the  production  of  chemical  sub- 
timmea  ;  and  bih.  for  pigments  and  dges.  Under 
the  first  division  come  wool,  hair,  hair  bands 
and  ropea ;  bristles  and  whalebone ;  silk  from 
the  silkwonn,  the  pinna,  and  other  insects ; 
feathers,  down,  and  fur;  skins,  hides,  and 
leather;  elytra  or  beetle  wings,  for  ornaments 
of  dreas ;  ^c.  Under  the  second  division  are 
hwhfA^  bone,  horn,  hoofs,  ivory,  tortoise- 
tbeOl,  aha^reen,  parchment,  vellum,  quills, 
feaiisy  aeed-peazls,  mother  o'  pearl,  buffido 
shells,  Bombsy  shells,  black  shells,  white-edge 
kheOa,  yellow-edge  shells,  flat  shells,  green- 
<3kaii  sheila,  coral ;  together  with  a  large  num- 
ber of  softer  snbetances,  such  as  sponge,  cat- 
Tot,  gidd-bealers*  aldn,  bladders,  spermaceti, 
vix,  lanl,  tallows,  oils,  &c.  Under  the  third 
ditiakm  come  glue,  isinglass,  gelatine,  bone- 
Uadc,  ivocy  Uaick,  animal  charcoal,  Ac.  Under 
UM  ioorth  diviidon  are  included  bones  and 


other  substances  ftom.  which  phosphorus,  am- 
monia, cyanides,  &c,  are  procured.  Under 
the  fifth  division  are  enumerated  cochineal  and 
carmine ;  dyes  from  the  galls  of  aphides ;  gall- 
stone pigment  frt>m  ox-gall ;  lac,  in  its  various 
forms  of  stick-lac,  seed-lac,  lump-lac,  shell-lac, 
lac-lake,  and  lac-dye ;  sepia,  from  the  cutUe- 
flsh ;  essence  d'orient,  obtained  from  the  scales 
of  the  bleak,  and  used  in  the  manufacture  of 
artificial  pearls,  (fee. 

All  or  nearly  all  of  the  above-named  sub- 
stances will  be  found  noticed  under  their 
proper  headings  in  this  Cyclopsdia. 

ANISE  and  ANISEED.  There  is  a  genus 
of  plants  known  botanically  by  the  name  of 
inmperfM^,  which  is  chiefly  interesting  as  com- 
prising the  species  of  anise,  the  fruit  of  which 
is  extensively  employed  as  a  carminative 
medicine,  and  for  the  piupose  of  flavouring 
liqueurs. 

The  compound  spirit  of  aniseed  is  made  from 
aniseed,  angelica  seed,  cassia  bark,  carraways, 
proof  spirit,  and  water;  or  (according  to  another 
receipt)  from  oil  of  aniseed,  oil  of  angelica,  oil 
of  cassia,  oil  of  carraway,  and  proof  spirit  It 
is  used  as  a  pleasant  cordial.  Another  cordial 
made  in  France,  and  known  by  the  name  of 
Ainsette  de  Bordeaux,  is  a  compound  of  anis<:ed, 
coriander,  sweet  fennel  seeds,  carraway,  oil  of 
cassia,  proof  spirit,  &c. 

ANIM'E  is  the  name  of  a  yellowish-brown 
transparent  brittle  gum,  which  exudes  from  a 
South  American  tree  called  the  Courbaril.  It 
occurs  in  pieces  of  various  sizes,  and  often 
contains  numerous  insects  imbedded  in  its 
mass.  It  can  be  softened  by  various  means, 
but  it  requires  a  careful  process  for  its  lique- 
faction. It  is  extensively  used  by  varnish 
makers,  who  combine  it  at  a  high  heat  witli 
oils  and  turpentine. 

ANNEAIiING  is  a  process  by  which  the 
extreme  brittleness  common  to  glass  and  some 
metals  when  cooled  suddenly  after  melting,  is 
avoided  or  removed.  Such  brittleness  appears 
to  be  occasioned  by  some  disturbance  in  the 
regular  airangement  of  the  constituent  parti- 
cles in  rapid  cooling,  and  is  remedied  by  cool- 
ing very  slowly  and  regularly.  A  pretty  ex- 
ample of  the  effects  of  non-annealing  is 
afibrded  by  glass-tears,  or  Prince  RuperVs 
Drops.  These  are  made  by  letting  drops  of 
melted  glass  fall  into  cold  water,  whereby  they 
become  suddenly  solidified  witliout  annealing ; 
their  form  resembles  that  of  a  pear,  roimded 
at  one  extremity,  and  tapering  to  a  very  slender 
tail  at  the  other.  If  a  part  of  the  tail  be 
broken  off,  the  whole  drop  falls  to  pieces  with 
a  loud  explosion. 

Glass-houses  are  f^umished  with  large  oa- 
nealing-ovens,  in  which  this  object  may  be 
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tion»  yet  under  particular  circumstances  it  is 
apt  to  be  generated  in  excess.  Other  adds 
are  also  occasionally  evolyed  in  the  stomach, 
probably  from  the  fermentation  of  the  articles, 
as  vegetables  and  fruits  of  different  kinds,  by 
which  the  acetic  acid  is  produced,  or  introduced 
ready  formed,  in  wines  or  hard  beer,  and  in 
certain  vegetables,  as  sorrel,  which  contains 
oxalic  acid.  The  most  frequent  source  of 
acidity  is  that  first  mentioned,  the  secretion  of 
acid  by  the  vessels  of  the  stomach.  It  is, 
therefore,  dependent  upon  constitutional 
causes,  or  the  state  of  the  system  generally. 

The  medicinal  means  of  remed}dng  this 
state  are  all  alkaline,  either  the  pure  alkaUes, 
or  some  combination  of  them — such  as  solu- 
tion of  potash,  or  carbonates  of  soda,  potash, 
magnesia,  ammonia,  or  lime.  These  medicines 
are  called  Antacids. 

ANTiC,  a  term  used  by  architects  to  desig- 
nate the  pier-formed  ends  of  a  wall,  as  in  the 
terminations  of  the  lateral  walls  in  a  Greek 
temple,  where  a  plain  face  returns  on  each 
side,  having  some  relation  in  general  propor- 
tion to  the  columns  with  which  they  compose. 
The  antes  (for  the  word  is  used  alike  in  the 
singular  and  in  the  plural)  has  a  moulded  and 
otherwise  enriched  cap  or  cornice,  and  gene- 
rally a  moulded  base.  The  moulded  caps  and 
bases  of  antce  are,  in  Greek  works,  generally 
continued  along  the  flank  walls  so  as  to  form 
the  cornice  and  base  of  the  whole  wall,  and 
not  of  the  protruded  faces  of  its  ends  alone. 
In  Roman  works,  and  in  modem  imitations  of 
both,  breaks  are  often  made  on  the  face  of  a 
weJl  with  the  caps  and  bases  of  anteB,  but  more 
frequently  with  those  of  columns,  and  these 
are  called  pilasters.  In  classical  Greek  works, 
and  in  the  best  Boraan  works,  antee  and  pilas- 
ters are  never  either  diminished  or  fluted. 

ANTALKALIES,  are  medicines  for  counter- 
acting the  presence  of  alkalies  in  the  system. 
Such  remedies  consist  of  the  various  mineral 
and  organic  acids. 

ANTEFDCa:,  blocks  with  vertical  faces 
placed  along  over  a  cornice  in  ancient  Greek 
and  Roman  buildings,  to  hide  the  ends  of  the 
covering  or  joint  tUes,  and  their  faces  are 
generally  ornamented  with  a  flower,  leaf,  or 
other  enrichment. 

A'NTHEMIS.  [Chamomile.]  The  An- 
themis  tinctoria  is  used  in  France  by  the  dyers 
for  the  sake  of  a  brilliant  yeUow  tint,  which  is 
obtained  from  it. 

ANTHOXANTHUM.     [Grass.] 

A'NTHRACITE,  a  black,  light,  mineral 
substance,  resembling  coal.  It  is  also  called 
blind  co<d,  and  glance  coal.  Its  specific  gravity 
is  about  1*400 ;  it  is  slowly  combustible,  but 
without  flame ;  and  it  contains  90  per  cent,  of 


pure  carbon :  it  is,  in  fact,  a  mineral  charcoaL 
Naphtha  may  be  considered  as  one  extremity 
of  the  mineral  carbonaceous  substances,  and 
anthracite  as  the  other.  Tar,  petroleum, 
bitumen,  asphaltum,  and  the  various  kinds  of 
coal,  form  the  intermediate  members  of  thu 
series.  Anthracite  is  now  much  used  as  a 
steam-engine  fuel.  Sir  H.  De  La  Beche  and 
Br.  Lyon  Playfair,  who  were  commissioned 
lately  by  the  Admiralty  to  investigate  the  qua- 
lities of  steam-coal  for  the  navy,  have  pointed 
out  the  many  useful  qualities  of  Anthracite. 
[Fuel].  Small  quantities  of  Anthracite  are 
found  in  the  primary  strata  of  most  countries, 
as,  for  instance,  in  the  old  slate  of  Cornwall, 
Devon,  and  Cumberland,  where  the  appear- 
ances led  to  borings  and  other  works  in  search 
of  coal.  In  the  south  of  Ireland  anthracite 
occurs  in  clay- slate  and  grauwacke,so  thick  as 
to  be  regularly  worked  for  the  purpose  of 
burning  the  lime  of  the  district;  the  most 
considerable  collieries  have  yielded  25,000  tons 
annually ;  and  all  the  coal  of  the  province  of 
Munster,  with  the  exception  of  that  of  the 
county  of  Clare,  is  of  the  same  sort.  It  is 
found  in  many  of  our  coal-mines,  but  generally 
in  those  situations  where  the  coal  comes  iu 
contact  with  clay-slate. 

Anthracite,  as  a  fuel  for  locomotives,  has 
met  with  but  little  success.  In  America,  where 
wood  is  largely  used  for  this  purpose,  great 
desire  is  exhibited  to  substitute  anthracite  for 
wood ;  but  Professor  Johnson  communicated 
a  paper  to  the  Franklin  Journal  in  1847,  shew- 
ing many  reasons  why  it  had  hitherto  not  been 
very  successful.  There  is  a  want  of  rapid 
ignition  and  lively  combustion ;  the  intense 
locid  heat  tends  to  destroy  the  grate-bars,  to 
loosen  the  rivets,  and  to  blister  the  iron  plates ; 
the  ashes  of  the  anthracite  fuse  into  an  un- 
manageable sort  of  clinker ;  the  sharp  angular 
particles  of  coal,  projected  by  the  violent 
draught  of  the  furnace  obhquely  into  the  ends 
of  tlie  copper  tubes,  tend  to  cut  the  metal  near 
the  fire  end.  Professor  Johnson  points  out 
modes  which,  in  his  judgment,  will  obviate 
these  several  sources  of  inconvenience,  and 
render  the  use  of  anthracite  in  locomotives 
desirable. 

In  a  series  of  experiments  made  by  Messrs. 
Fairbaim  of  Manchester,  on  280  bars  made  of 
diflerent  kinds  of  iron,  it  was  found  that  an- 
thracite iron,  or  iron  smelted  with  anthracite 
instead  of  other  kinds  of  coal,  is  superior  to 
other  kinds  of  iron  in  strength,  though  not 
quite  equal  to  some  of  them  in  elasticity.  The 
results  were  communicated  in  exiemo  to  the 
British  Association  in  1840. 

ANTIDOTES,  admimstered  to  counteract 
the  effect  of  poisons,  are  used  with  one  of  thx^ee 
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objects,  TiSs,  1,  to  remove  the  poisonous  sub- 
stanee:  2;  to  prevent  or  limit  its  local  effects : 
Syto  obviate  its  effects  on  remote  organs,  sup- 
pocting  their  acticai  by  appropriate  measures, 
till  the  iigarioiis  impression  has  subsided. 
The  fint  cf  these  is  accomplished  mostly  by 
mecbuieal  means,  snch  as  the  capping-glass 
or  tiK  stomach-piiinp.  The  second  mode  de- 
pends era  a  Tery  intimate  knowledge  of  the 
Hiesaeal  elements  and  action  of  the  poison. 
The  third  mode  depends  on  a  dose  study  of 
the  physiology  of  the  human  system. 

AXTI-ATTBITION,  is  a  preparation  used 
telesBttk  friction  in  machinery,  and  also  to  pre- 
sent iron  from  msting.  It  is  made  by  grinding 
bbek  lead  with  foor  times  its  weight  of  lard  or 
tiAov,  and  adding  a  httle  camphor  to  the 
oaxtnre. 

ANnpERMENT.  In  the  dder-distticts 
X  sabstanoe  under  this  name  is  sold  for  the 
pcrpose  of  correcting  fermentation.  Mustard 
«eed  and  clover,  or  mustard  seed  and  sulphite 
of  bme,  are  nsnally  the  ingredients :  they  tend 
v>  aflay  the  £ennentation  of  dder  or  perry,  or 
eroi  beer. 

AXTI-FRICTION  WHEELS.  The  acUon 
of  friftian  or  anti- friction  wheels  in  machinery 
is  to  «i»mTOi«ii  resistance  by  converting  what 
vooM  otherwise  be  a  rubbing  into  a  rolling 
oQatact  Friction -rollers,  which  are  generally 
ef  ^mall  diameter,  are  not  necessarily  fixed 
spca  axles  or  shafts,  but  are  interposed  bodily 
Wtveen  Uie  robbing  or  sliding  surfaces  which 
pr«s  upon  them ;  and  they  may  thus  be  em> 
pi  n*ed  to  aUeviate  friction  between  surface.  In 
^cnie  arrangements  of  mechanism,  friction 
rJlsR  ane  provided  with  small  axles  which  do 
fii-t  bear  any  important  strain,  but  are  used 
^^i«4T  &r  the  purpose  of  keeping  the  rollers 
rs  their  proper  place.  The  wheels  of  an  ordi- 
T.  tfT  carriage  ore  in  prindple  very  little  other 
iLaa  anti-friction  wheels  or  rollers. 

Tfi£  various  applications  of  anti -friction  ro- 
'«:»&  ore  very  numerous ;  but  they  all  depend 
1  sht4  prindple — that  when  the  surfaces  of 
xvo  bodies  are  made  to  pass  over  each  other 
'  Ok  a  mbfaing  or  sliding  motion,  their  inequa- 
'  ."^  necessarily  meet  and  oppose  each  other, 
cti  thereby  cause  both  resistance  and  wear ; 
-  n  if  rollers  or  wheels  be  apptied  between 
-*rx,  instead  of  the  inequalities  of  the  roller 
<■-'!)?  dragged  against  those  of  the  surface 
^  io  which  it  rolls,  they  are  successivdy  laid 
%^^  f^  to  speak)  and  lifted  up  from  them. 

A^TIGUA^  is  one  of  the  sugar  colonies  of 
'-  A  Bfitish  West  Indies.  The  sugar  produce 
i  l*4fl  was  102,041  cwt ;  that  of  1847  reached 
*.  ;i*T  double  this  amount ;  but  1848  proved 
"  'Wfirient  yt^ar.     A  considerable  quantity  of 

'*'«  vas  once  produced  in  this  island,  but 


the  culttue  has  been  discontinued.  If  the  expe- 
riment now  being  made  in  Jamaica  should, 
however,  be  successful,  cotton  planting  may 
again  be  attempted  in  Antigua.  Antigua  took 
British  produce  and  manufactures,  in  1849,  to 
the  value  of  70,104/. 

ANTJXOGARITHM,  as  used  in  this 
country,  means  the  number  to  the  logarithm. 
Thus,  iu  Briggs's  system,  100  is  the  antiloga- 
rithm  of  2,  because  2  is  the  logarithm  of  100. 

[LOOABITHM.] 

ANTIMONY,  a  metal  sometimes  called  re- 
gultu  of  antimony,  occurs,  though  rarely,  native, 
and  is  generally  procured  from  the  sulphuret, 
which  is  the  only  abundant  ore  of  the  metal. 
When  this  is  heated  in  contact  with  iron,  the 
sulphur,  on  account  of  its  greater  affinity  for 
that  metal,  is  separated  by  it  from  the  anti- 
mony, which  is   consequently  reduced   to  a 
nearly  pure  metallic  state.  Its  colour  is  silver 
white,  ^lustre  considerable,  and  the  fracture 
fine  laminated  when  pure ;  but  the  antimony 
of  commerce  is  broad  laminated.    Its  specific 
gravity  is  about  6*7,  and  atomic  weight  64. 
When  slowly  cooled  after  fusion,  it  crystallizes 
in  the  octahedron  or  its  varieties.    When  it 
is  exposed  to  the  air,  this  metal  tarnishes,  and 
at  a  red  heat  it  melts.   Fulminating  antimony 
is  much  employed  in  fire-works. 

Oxygen  and  antimony  may  be  combined  in 
several  modes  and  in  different  proportions. 
There  are  many  ways  of  producing  the  sesqui- 
oxide  of  antimony,  the  composition  of  which  is 
— antimony  2,  oxygen  3.  This  oxide  is  a 
dingy  white  powder,  insoluble  in  water,  but  it 
is  dissolved  by  dilute  nitric  acid,  and  by  strong 
nitric  acid  is  converted  into  antimonious  add. 
Muriatic  acid  also  readily  takes  it  up;  the 
same  effect  is  produced  by  bitartrate  of  potash, 
and  the  solution  on  cooling  deposits  octahedral 
crystals,  which  have  been  long  known  and  em- 
ployed in  medidne  under  the  name  of  tartar 
emetic,  or  tartarized  antimony.  It  is  soluble 
also  in  potash,  soda,  and  ammonia.  A  second 
compoimd  is  the  deutoxide,  or  antimonious  acid, 
containing  antimony  1,  oxygen  2.  This  acid 
is  ndther  fusible  nor  volatile  at  a  red  heat. 
Its  saline  compounds  are  termed  antimonites, 
as  antimonite  of  potash,  &c.  If  it  be  fused 
wiUi  this  alkali,  the  salt  formed  dissolves  in 
water,  from  which  the  acids  throw  down  a  white 
predpitate  of  antimonious  add  combined  with 
water.  A  third  compound  of  oxygen  and  anti- 
mony is  the  peroxide,  or  antimonic  acid.  It  is 
a  pale  yellow  powder,  consisting  of  antimony 
2,  oxygen  5.  Its  action  on  the  animal  eco- 
nomy is  but  slight.  Antimonic  add  is  tastdess 
and  insoluble  in  water. 

Ctdorine  and  Antimony  unite  to  form  two 
compounds.  Thf^ftotocMoride,  or  sesqn(cidoridv 
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it  therefore  checks  or  suspends  thenL  Most 
articles  of  food  keep  better  in  cold  than  in  warm 
weather.  When  the  heat  has  been  so  com- 
pletely abstracted  that  the  juices  are  frozen, 
i.e,  become  solid,  the  preservation  of  the  sub- 
stance is  more  effectually  accomplished.  In- 
deed they  may  thus  be  preserved  for  many 
years,  perhaps  ages. 

On  this  principle  the  Bussians  preserve 
their  poultxy,  which  they  kill  in  October,  and 
pack  in  tubs  with  layers  of  snow  between. 
The  markets  of  St.  Petersburg  are  suppUed 
with  veal  brought  firom  a  great  distance  in  this 
state,  as  well  as  with  whole  hogs,  sheep,  and 
fish.  The  Canadians  preserve  their  provisions 
in  the  same  way. 

A  precaution  is  necessary  in  thawing  them ; 
for  this  end,  they  should  always  be  put  into 
cold  water  first  Indeed,  m  the  case  of  persons 
buried  in  the  snow,  recovery  is  much  more 
likely  to  be  brought  about  by  plunging  the 
individual  into  cold  water,  than  by  placing  him 
in  a  warm  bed. 

This  method  of  preserving  food  is  not 
applicable  to  vegetables,  but  when  these  are 
frozen  they  should  also  be  first  put  into  cold 
water. 

2nd.  The  abstraction  of  moisture  by  heat 
is  employed  in  drying  fish  and  other  animal 
substances,  as  beef,  bacon,  <fec.,  though  in 
these  the  rapid  tendency  to  putrefaction  makes 
the  employment  of  a  certain  quantity  of  salt, 
&c.,  necessaiy,  along  with  the  drying,  unless 
the  process  be  carried  on  with  great  rapidity, 
which  may  be  effected  by  a  high  temperature 
and  a  free  circulation  of  air.  Hence  in  many 
places,  where  turf  or  wood  is  burnt,  hams  are 
hung  within  the  wide  kitchen  chimney.  Dry- 
ing is  also  employed  for  the  preservation  of 
vegetable  substances,  such  as  grain,  hay,  &c. 
It  is  by  this  means  that  botanists  preserve 
plants  to  form  a  hortus  siccus,  or  herbarium, 
and  many  plants  are  thus  preserved  for  medi- 
cal use,  but  for  this  purpose  a  high  tempera- 
ture should  never  be  applied,  as  it  dissipates 
their  active  principles. 

drd.  The  exclusion  of  sources  of  oxygen 
gas  constitutes  another  means  of  preventing 
or  checking  putrefaction ;  and  as  the  atmos- 
pheric air  is  the  most  common  source  of 
oxygen,  we  shall  limit  our  remarks  to  the 
means  of  excluding  iL  The  effect  of  such 
exclusion  is  very  great.  Reaumur  varnished 
some  eggs,  and  found  that  at  the  end  of  two 
years  they  were  yet  capable  of  producing 
chickens ;  and  Bomare  mentions  an  instance 
where  tluee  eggs  were  inclosed  within  the 
waUs  of  a  church  in  the  Milanese,  and  when 
i  of  800  years,  they  had  not 
T.     lime-water  is  the  best 


medium  in  which  to  place  eggs  for  long  keep- 
ing. But  more  valuable  articles  than  eggs  are 
preserved  by  this  means ;  and  in  a  condition 
nearly  equal  to  their  fresh  state.    We  allude 
to  the  method  of  preserving  animal  food  and 
vegetables,  promu^ated  by  M.  Appert    This 
consists  in  boiling  the  arddes  (if  meat,  the 
bones  must  be  first  taken  out)  to  nearly  as 
great  a  degree  as  if  intended  for  immediate 
consumption ;  they  are  then  put  into  jars  or 
tin  canisters,  which  must  be  completely  filled 
with  a  broth  or  jelly  prepared  from  portions 
of  the  same  meat.    The  jars  are  then  corked 
and  covered  with  a  luting,  and  the  canisters 
carefully  soldered  down.    After  this,  they  are 
placed  in  a  boiler  of  cold  water,  to  which 
heat  is  applied  tiU  the  water  boils,  and  the 
boiling  of  which  is  continued  for  an  hour;  the 
fire  must  then  be  instantly  extinguished,  and 
the  water  soon  drawn  off,  but  the  boiler  must 
not  be  uncovered,  or  the  bottles  taken  out,  for 
one  or  two  hours  after.    By  this  method  meat 
has  been  kept  sound  and  well-flavoured  for 
six  years  and  upwards,  and  has  been  sent  to 
aU  parts  of  the  globe.    The  process  of  ex- 
hausting the  air  from  the  vessel  which  con- 
tains the  substance  to  be  preserved,  and  then 
effectually  excluding  the  atmosphere  is  a  me- 
thod now  frequently  used. 

A  simpler  method  of  preserving  animal  food 
for  sea -stores  is  the  following : — ^the  meat  is 
cut  into  slices  of  four  to  eight  ounces,  steeped 
for  five  minutes  in  a  vessel  of  boiling  water, 
and  dried  on  a  network  at  a  temperature  of 
about  120°  Fahrenheit  The  liquid  or  soup 
formed  by  steeping  the  meat  is  next  evapo- 
rated to  the  state  of  a  thick  varnish,  to  which 
a  little  spice  is  added.  The  dry  pieces  of  meat 
are  dipped  into  this  gravy,  and  dried  again ; 
and  this  dipping  and  drying  are  repeated  two 
or  three  times.  The  meat  will  in  this  dry 
state  remain  good  for  a  year  or  two ;  and  must 
then  be  cooked  in  the  usual  way  by  boiling, 
&c. 

The  natural  methods  of  preserving  organized 
substances  are  few  and  simple :  the  artificial 
more  numerous,  as  well  as  more  complex. 
They  consist  either  in  causing  such  changes 
in  the  elementary  constitution  of  a  body  as 
shall  form  a  new  and  less  destructible  article, 
or  in  introducing  some  additional  principle 
which  shall  hinder  the  exercise  of  the  natural 
tendency  of  the  substance  to  decomposition. 

The  first  set  of  means  constitute  the  various 
kinds  of  fermentation,  with  respect  to  which 
we  may  remark,  that  the  products  of  them  are 
not  ordy  little  disposed  to  undergo  decompo- 
sition, but  have  also  a  powerful  effect  in  pre- 
venting other  substances  frx>m  undergoing  it ; 
the  most  remarkable  of  these  are  acetic  arid* 


m 


ANTONINE  COLUMN. 


ANTRIM. 


163 


or  vmegar,  and  alcohol.  The  formation  of 
sQgtf,  another  product  of  fermentation,  is  a 
powexfol  means  of  preserving  fruits,  in  which 
ii  is  {bnaed  spontaneously,  or  to  which  it  is 
■ftervards  added.  The  addition  of  sugar  is 
pnetised  in  forming  syrups,  jellies,  and  pre- 

Tkose  parts  of  plants  which  contain  much 

tsbcm  last  the  longest    In  trees  cut  down 

led  exposed  to  air  and  moisture,  the  hark, 

thkt  contains  most  carhon,  endures  after  the 

rea  ha^  perished.     The  seed  also  contains 

BBcfa  carbon,  and  when  seeds  are  sent  from 

In&a  to  England  they  are  always  wrapped  in 

rv^entij  prepared  charcoaL    TVhen  stakes  or 

pj}<»  of  wood  are  to  he  driven  into  the  beds 

v(  rivers  or    marshes,   they  are  previously 

tbarred ;  and  to  preserve  water  sent  to  sea, 

tb«  inner  side  of  tJie  cask  is  also  charred. 

There    are    many  substances  which  when 

t^ied  to  animal  matter  prevent  for  a  longer 

or  shorter  time  their  decomposition,  such  as 

^^tpetre  (nitrate  of  potass),  and  common  salt 

(diloride  of  sodium),  which  lost  is  supposed 

I-  airt  by  abstracting  the  elements  of  water ; 

f^nam  it  is  that  meat  is  rendered  by  salting 

nnch  drier,  harder,  less  easily  digested,  and 

ro&^eqoentlT  less  nourishing.    Many  aroma- 

ie   substances  have  a  similar  power  of  pre- 

▼tntiog  putrefaction  for  a  time.    They  were 

rrt^osiveiy  employed  in  embalming  in  ancient 

t»  veil  as   modem  times,  as  the  Egyptian 

mnisxDies  prore.  Oils  and  resinous  substances 

l3C»g  ressi  patrefaction,  and  preserve  other 

•obstanccs  from  it;  bitumen,  naphtha,  and 

cmpvTeamatic  oils,  are  examples  of  this.  Bus- 

eta  ksther,  which  is  dressed  with  the  empy- 

rncnatie  oil  of  the  birch,  not  only  does  not 

Virrrme  mouldy,  but  also  presences  the  books 

vbi^h  are  bound  with  it.    The  process  of  de- 

ct^snposition  is  greatly  hastened  by  the  agency 

^f  fcDgifSnch  as  those  which  cause  mouldiness, 

tzKi  the  more   formidable   destroyers  which 

*M^a3aon  the  dry-rot.     The  fungi  which  cause 

coabfioe^s  are  generally  prevented  from  de- 

*«V>ping  themselves  by  the  presence  of  some 

tfotnatie  oO ;  and  the  others  which  occasion 

^  drr-rot  in  timber,  may  be  prevented  from 

i^veIopIng  themselves  by  the  process  invented 

Jit  the  late  Mr.  Kyan.     [Dby-Rot.] 

.UiTONINE  COLUMN,  aloay  pillar  which 
'Ued?  in  the  middle  of  one  of  the  principal 
^tm  of  the  city  of  Rome.  It  was  raised 
^v  the  senate  in  honour  of  the  Emperor  Mar- 
's Anrelios  Antoninus,  and  in  memory  of  his 
<^>i/irT  over  the  Marcomonni  and  other  Ger- 
&n  irib«.  The  shaft  of  the  pillar  is  13  feet 
I  ifitji  in  diameter  at  the  bottom,  and  one  foot 
^  at  the  top  ;  its  height,  including  the 
F^es^al  and  capital,  is  136  feet,  of  which  13 


are  under  ground ;  and  the  statue  on  the  top 
and  its  pedestal  are  27 ^  feet  more,making  the 
whole  height  103i  feet  The  capital  is  Bono. 
The  shaft  is  made  of  twenty-eight  blocks  of 
white  marble.  A  spiral  staircase  of  190  steps 
is  cut  through  the  interior  of  the  marble,  and 
leads  to  the  galleiy  on  the  top,  which  is  sur- 
rounded by  a  balustrade.  The  exterior  of  the 
shaft  is  covered  with  bassi-rilievi  placed  in 
a  spiral  line  around,  which  represent  the  vie* 
tories  of  Marcus  AureHus  over  the  Marco- 
monni and  other  hostile  nations.  The  style 
and  execution  of  these  sculptures  are  inferior 
to  those  of  the  Trsjan  pillar,  which  the  artists 
evidently  purposed  to  imitate. 

ANTONINUS,  WALL  OF.  This  was  an 
entrenchment  raised  by  the  Bomans  across 
the  north  of  Britain  under  the  direction  of 
LoUius  Urbicus,  legate  of  Antoninus  Pius, 
about  A.I).  140,  and  is  supposed  to  have  con- 
nected  a  line  of  forts  erected  by  Agricola,  a.d. 
80.  Julius  Capitolinus,  the  only  ancient  writer 
who  mentions  this  rampart,  calls  it  a  turf  wall 
{murus  cespUitius),  The  work  was  composed 
of  a  ditch,  a  rampart  with  its  parapet,  made  of 
materials  taken  from  the  ditch,  and  a  miUtaiy 
way  running  along  the  whole  line  of  the  en- 
trenchment at  the  distance  of  a  few  yards  on 
the  south  side.  It  extended  from  Dunglass 
Castle  on  the  Clyde  to  the  heights  above  Caer 
Bidden  Kirk,  a  little  beyond  the  river  Avon  on 
the  Frith  of  Forth,  or  probably  to  Blackness 
Castle  two  milas  farther  on,  though  it  cannot 
now  be  traced  so  far.  In  its  course  are  nine- 
teen forts,  the  eighteen  distances  between 
which  amount  to  03,080  yards,  or  36  English 
miles,  and  the  mean  distance  from  station  to 
station  is  3554  yards,  or  rather  more  than  two 
English  miles.  In  the  position  of  the  fort<9, 
the  Bomans  chose  a  high  and  commanding 
situation  from  whence  the  countiy  could  be 
discovered  to  a  considerable  distance,  con- 
triving, as  far  as  circumstances  would  permit, 
that  a  river,  morass,  or  some  difficult  ground 
should  form  an  obstruction  to  any  approach 
from  the  front  Forts  were  also  placed  upon 
the  passages  of  those  rivers  which  crossed  the 
general  chain  of  oonmiunication.  From  in- 
scriptions discovered  in  Scotland,  it  appears 
that  the  entrenchment  was  made  by  the  second 
legion,  by  vexillations  of  the  sixth  and  the 
twentieth  legion,  and  the  first  cohort  of  the 
Timgri.  A  very  considerable  portion  of  the 
entrenchment  may  still  be  traced.  The  mo- 
dern name  is  Grimes  Dyke. 

ANTBIM,  is  one  of  the  chief  flax-spinning 
and  linen -weaving  counties  of  Ireland.  It 
contains  the  flourishing  towns  of  Belfast  (the 
head-quarters  of  this  department  of  industry) ; 
Antrim  town,  with  its  smiling  bleach-greens 
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in  the  vicinity ;  Ballymena  and  lisbum,  and 
seveMil  other  towns  which  present  a  .i^arked 
exception  to  the  poverty  of  most  other  parts 
of  Ireland. 

•  ANlTWERP,  one  of  the  nine  provinces  of 
the  kingdom  of  Belgium,  is  distinguished  in 
an  agricultural  point  of  view  for  the  district 
aatled  the  polders,  which  extends  along  the 
Sehelde,  from  the  neighbourhood  of  Antwerp 
city  to  Zantvliet ;  it  was  originally  a  marsh 
which  was  flooded  by  every  tide,  its  surface 
being  lower  than  the  level  of  the  river  at  high 
^ater.  Dykes  having  been  built  to  keep  off 
the  tide,  the  surface  of  the  marsh  wa^  drained 
by  means  of  water-wheels  turned  by  windmills, 
and  what  was  before  an  unhealthy  sw^mp  was 
ehanged  into  the  richest  pasture  and  arable 
land.  The  city  of  Antwerp  has  a  large  com- 
merce, and  fine  docks  and  quays  to  accommo- 
date it.  The  new  quay  and  the  great  basin  were 
begun  by  Bonaparte,  and  were  part  of  the  plan 
by  which  he  intended  to  make  this  city  a  great 
naval  station.  The  area  of  the  great  basin  is 
17  acres,  and  of  the  small  one  7  acres.  On 
each  side  of  the  great  basin  are  two  careening 
docks,  made  during  the  empire  of  Napoleon 
for  repairing  the  ships  of  war  constructed 
here. 

Antwerp  is  the  principal  seat  of  the  silk 
manufactiu-es  of  Belgium,  and  is  especially 
famous  for  its  black  silks  and  velvets.  It  has 
large  manufactures  of  cotton,  linen,  lace,  car- 
pets, hats,  cutlery,  and  surgical  instruments ; 
there  is  also  a  bleaching  establishment  which 
is  worked  by  steam,  several  sugar  refineries, 
and  other  establishments  common  in  large 
towns.  It  contains  a  great  military  arsenal, 
dockyards,  and  an  extensive  rope- walk.  The 
imports  consist  principally  of  coffee,  sugar, 
and  other  colonial  products,  cotton  stuffs,  and 
other  manufactured  goods,  com,  raw  cotton, 
leather,  timber,  tobacco,  wool,  dyestuffs,  salt, 
wines,  fruits,  <t'c.  The  exports  consist  chiefly 
of  flax,  cotton  and  linen  manufactures^ refined 
sugar,  glass,  zinc,  oak-bark,  grain  and  seeds, 
lace,  &c. 

ANVIL.  The  anvil  on  which  the  swarthy 
smith  pursues  his  labours  is  usually  made  of 
iron  and  faced  ^ith  steel.  It  is  made  of  seven 
pieces,  forged  separately,  and  welded  together 
into  form.  These  pieces  are  the  core  or  body, 
four  comer  pieces  which  serve  to  enlarge  the 
base,  a  projecting  end  vith  a  square  hole,  and 
a  beak  or  horizontal  cone.  The  welding  of 
these  pieces  together  requires  good  workman- 
ship. The  steel  facing  is  welded  upon  the 
iron  in  a  similar  way. 

The  size,  the  shape,  and  the  finish  of  an 
anvil  depend  upon  the  use  t<>  which  it  is  ap- 
plied.   Those  used  by  watchmakers  and  Jew- 


ellers  are  small  and  delicate.  Perhaps  the 
largest  anvil  in  the  world  is  that  which  is 
placed  beneath  the  ponderous  Nasmjfih's  ham- 
mer at  Sir  John  Guest's  Dowlais  Iron  Works, 
Merthyr  Tydvil ;  it  weighs  36  tons,  and  was 
cast  in  one  piece !  The  foundation  prepared 
for  it  was  of  vast  depth  ^d  strength. 

ANZIN,  a  village  in  the  neighbourhood  of 
Valenciennes,  in  the  .department  of  Nord,  is 
the  seat  of  the  most  extensive  collieries  in 
France.  The  pits  amount  to  forty  altogether, 
some  of  which  are  more  than  1400  feet  deep. 
The  coal  bums  fiercely,  and  is  in  demand  for 
purposes  which  require  an  intense  flame ;  to 
this  circumstance  perhaps  may  be  ascribed 
the  establishment  of  glass-works  and  manu- 
factories at  Anzin.  The  number  of  persons 
employed  in  the  mines  amounts  to  16,000,  and 
the  annual  produce  is  about  200,000  tons. 

A'PATITE,  a  mineral  substance  crystallized 
in  the  regular  six-sided  prism,  usually  termi- 
nated by  a  truncated  six-aided  pjTamid.  It 
has  usually  a  yellowish  green  tint,  and  is  trans- 
lucent. In  hardness  it  ranks  above  fluor-spar, 
and  below  feld  spar.  It  is  a  .compound  of 
phosphate  of  lime  with  fluoride  of  caloiom.  It 
principally  occurs  in  the  primitive  rocks,  and 
is  found  in  the  tin  mines  of  StJlichaer^  ^ount, 
Cornwall ;  in  those  of  Bohemia  and  Saxony ; 
and  in  mineral  beds  met  with  in  Estremadora 

in  Spain. 

APENNINES,  the  great  mountain-system  of 
Italy,  are  not  so  rich  in  mineral  produce  as 
many  other  mountain  chains.  The  chief  among 
them,  perhaps,  are  the  celebrated  marble  quar- 
ries of  Carrara  and  the  pumice  of  Vesuvius. 
There  is  also  tho  peculiar  stone  called  truver- 
tinoj  which  is  a  deposit  from  water  holding 
carbonate  of  lime  in  solution,  by  me^s  of  the 
carbonic  acid  which  is  common  in  spring 
waters ;  by  exposure  to  air  the  carbonic  acid 
escapes,  and  the  carbonate  of  lime  is  deposited ; 
such  springs  abound  in  many  parts  of  central 
Italy  within  the  volcanic  region.  There  are 
vast  deposits  of  this  travertine,  which  is  used 
for  building  purposes. 

APHIS.  The  genus  of  insects  called  li^j' 
t^if^  name  is  a  great  torment  to  the  farmer. 
These  insects  sometimes  make  sad  hayoc  with 
the  Cabbjuqe,  the  Hop,  and  the  Tubkip,  as  the 
reader  will  find  noticed. 

APIARY,  a  place  for  keeping  bee -hives,  is 
usually  shielded  from  wind,  but  authorities 
differ  much  as  to  the  best  direction  in  which  it 
can  be  placed.     [Bee-Hive.] 

APHN,  the  peculiar  principle  of  parsley, 
obtained  from  it  by  solution  in  water.  It  i^ 
nearly  insoluble  in  cold  water  and  alcohol,  bu; 
soluble  in  either  when  heated ;  soluble  in  tin 
alkaUes,  in  lime  water,  in  sulphuiio  acid,  an< 
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APIUK.    [CEXxn.] 

APIAMATIG  LENS, is  ftlenswhich  should 
be  capsfaU  of  so  relnetang  sll  the  rays  which, 
diverging  from  or  converging  to  any  one  point 
in  the  aads,  are  inetdsnt  open  it,  that  after 
being  transmitted  through  it  th^  may  oon^ 
mgi  to  or  diverge  from  one  other  point  in  the 


A  spherical  lens  oamiot,  when  formed  of  any 
known  media,  be  made  strictly  aplanadc;  and 
it  having  been  fonnd  impossible  hitherto  to 
execaie  lenses  with  snrfsfces  produced  by  the 
re?oliitioBS  of  conic  sections,  mathematicians 
have  investigated  expressions  for  the  form 
under  which,  with  a  given  refractive  index,  the 
abenralaon  of  the  foens  shall  be  a  minimum. 

A  few  details,  iUnstratlve  of  the  aplanatie 
quality  in  lenses  wiU  be  met  with  under  Mi> 
csosoofe;  TXI.BSCOPS. 

APOLLO  BELYEDE'BE,  a  celebrated 
statue  of  ApoUo,  found  at  Capo  d'Anzo,  in  the 
ruins  of  ancient  Antiam,  aboixt  82  miles  from 
Rome,  towards  the  end  of  the  fifteenth  oentuiy. 
It  was  purchased  by  Pope  Julius  IX.,  before 
his  elevation  to  the  pontiilcste;  and  was  placed 
by  him  in  the  Belvedere  of  the  Vatican,  whence 
it  derives  its  present  name.  It  has  been  said 
to  be  the  wotk  of  Agasius  the  Epheaan,  but 
no  eertsin  indications  of  the  sculptor  sre  to 
be  traced.  But  it  is  now  pretty  well  proved 
that  it  was  made  under  the  emperors,  snd 
probably  by  the  order  of  Nero  himself. 

APOLLO'KICOK,  the  tiame  given  to  a 
chamber  organ  of  vast  power,  supplied  with 
both  keys  and  barrels,  built  by  Messrs.  Flight 
and  Robsob,  of  St  Martin's  Lane,  London, 
and  first  exhibited  by  them  at  their  manufac* 
toiy,  in  181T.  It  has  1,900  pipes,  the  largest 
iU  feet  in  length,  and  1  foot  11  inches  in 
spertore,  sovmding  the  G,  two  octaves  below 
the  first  line  of  the  base,  the  bighei^t  giving 
the  A  in  ahissimo,  two  octaves  above  the  second 
•pace  in  the  treble.  The  number  of  stops  is 
45,  and  these  in  their  combinatiODs  afford  very 
good  imitations  of  the  various  wind  instruments 
used  m  an  orchestra.  As  a  self-playing  instru- 
ment, the  apolloriicon  ]»  provided  with  two 
reTOlving  cylinders,  studded  like  that  of  a 
barrel  organ.  As  a  keyed  instrument,  it  has 
five  key-boahls,  of  which  the  largest  comprises 
five  octave*,  'the  swell,  the  compound  pedals, 
and  idl  the  accessory  arrangements,  are  on  a 
very  complex  scale. 

APO'PHYaS,  a  term  applied  by  architects 
generally  to  a  concave  stirfkce  lying  between 
or  connecting  two  fiat  surfaces  not  in  the  same 
plane,  and  particularly  to  a  slight  concavity 
irioeh  ia  ^imoet  invariably  found  to  terminate  | 


the  shsft  of  an  Ionic  or  Corinthian  column 
both  above  and  below.  The  more  familiar 
English  term  for  the  same  thing  is,  the  escape; 
and  in  French,  the  apopbyge  is  termed  the 

APOTHECARIES'  WARES.  Under  this 
designation  the  Customs'  department  give  au 
entiy  of  the  quantity  and  value  of  the  drugs 
and  chemicals  exported  from  England  to  our 
Colonies  annually.  These  quantities  and 
values  are  larger  than  many  persons  would 
suppose.  They  amounted  in  1849  to  22,091 
cwt,  valued  at  116,546/.  The  East  Indies  and 
New  South  Wales  were  the  chief  places  of 
destination. 

APOTHECARIES'  WEIGHTS  AND 
MEASURES.  In  buying  and  selling  medi- 
dnes  wholesale,  avoirdupois  weight  is  em. 
ployed;  but  in  disprnsuig  medicines  the  pound 
troy  is  divided  into  12  ounces,  the  ounce  into 
8  drams  or  drachms,  the  dram  into  3  scruples, 
and  the  scruple  into  20  grains. 

The  late  Dr.  Young  calculated,  that  the  re- 
lations which  exist  between  apothecaries* 
weight  in  England  and  other  countries  are  as 
follow  :  —  1000  English  grains  equal  1 125 
Austrian,  989  Dutch,  081  French,  078  Hano- 
verian, 958  German,  050  Bernese,  055  Swe- 
dish, 025  Spanish,  000  Roman,  8C4  Poituguese, 
860  Neapolitan,  850  Genoese,  82^  Piedmon- 
tese,  809  Venetian. 

Apothecaries' ^i/uf  measure  is  as  follows : — 
60  minims  one  dram ;  8  drams  one  ounce ; 
20  ounces  one  pint.  A  minim  of  water  is 
almost  exactly  one  drop ;  and  a  Oiiid  ounce 
of  pure  water  is  almost  exactly  equal  to  an 
ordinary  ounce  weight ;  but  this  is  not  the 
case  wiUi  Hquids  either  heavier  or  lighter  than 
water. 

APPALACHIAN  MOUNTAINS.  Jhia 
important  North  American  mountain  chain  is 
chiefly  valuable  in  an  economical  point  of 
view  for  its  beds  of  cosl.  In  Pennsylvania 
there  is  a  vast  deposit  of  coal,  associated  wi  .h 
sandstones  and  slates.  The  coal  seems  to  be 
of  that  quality  which  in  Britain  is  generally 
called  blind  coal  or  anthmcUe.  One  of  these 
coal-fields,  in  the  valley  of  Wyoming,  is  60 
miles  long  by  5  broad ;  a  second  is  in  the 
valley  of  the  Lehigh  river ;  and  others  on  the 
Schuylkill,  the  Susquehanna,  and  the  Lacka- 
wanna. Besides  these  beds  of  anthracite  coal, 
there  are  beds  of  bituminous  coal  high  up  in 
the  Alleghanies  of  Ohio. 

Natiural  springs,  extremely  rich  in  salt,  are 
found  all  along  the  western  slope  of  the  Ap- 
palachian system;  and  from  Onondago,  in 
New  York,  to  the  southern  termination  of  the 
mountain  system,  wherever  the  earth  has 
been  penetrated  to  any  considerable  depths 
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salt  water  has  been  found ;  in  some  places, 
where  the  boring  was  from  300  to  400  feet, 
the  water  rushed  up  with  so  much  force,  as  to 
rise  like  a  fountain  several  feet  above  the  sur- 
face of  the  ground.  Among  the  mineral  pro- 
ducts are  iron,  lead,  and  gold;  but  not  in 
large  quantity.  The  trees  growing  on  and 
near  the  mountains  are  the  oak,  the  pine,  the 
hickory,  the  sugar  and  other  maples,  the  Wey- 
mouth pine,  the  hemlock  spruce,  the  laurel, 
the  magnolia,  the  liriodeudron,  and  many 
others. 

APPAKEL.  In  the  exports  of  British  and 
Irish  manufactures,  numberless  small  articles 
are  grouped  together  by  the  Customs'  autho- 
rities under  the  heading  Apparel,  Slops^  and 
Haberdashery.  The  value  of  this  Apparel,  &c, 
exported  in  1848,  amounted  to  the  large  sum 
of  1,512,271/.  Our  best  customer  was  the 
United  States  (328,705/.),  then  Australia 
f  308,765/.),  next  British  North  America 
(211,889/.)  then  the  West  Indies  (143,249/.), 
the  East  Indies  (115,487/.),  and  the  Cape  of 
Good  Hope  (103,422/.) 

In  1849  the  exports  of  apparel,  &c.,  to  our 
o\m  Colonies  alone  amounted  to  1,186,832/. 

APPENZELL,  one  of  the  twenty-two  Swiss 
cantons,  is  worthy  of  our  notice  in  respect  to 
its  industrial  features. 

Dr.  Bowling's  Report  on  the  manufactures 
of  Switzerland  presents  the  industry  of  Ap- 
penzel  in  an  interesting  point  of  view.  He 
says  that  the  cotton  and  linen  manufactures 
form  almost  the  entire  wealth  of  the  canton, 
pay  for  all  the  imposts,  and  keep  the  canton 
out  of  debt.  Hand-spinning,  both  of  linen 
and  cotton,  had  been  known  for  many  genera- 
tions ;  but  the  first  spinning-machine  in  Ap- 
penzel  was  put  up  in  1783.  For  many  years 
during  a  recent  period  England  exported 
about  a  million  lbs.  of  cotton  yam  annually  to 
Appenzel ;  but  the  Swiss  are  now  setting  up 
efficient  spinning  machines  for  themselves. 
The  factory  system,  however,  is  not  much 
acted  upon ;  and  it  seems  therefore  probable 
that  England  will  continue  to  be  able  to  sup- 
ply yam  cheaper  than  the  manufacturers  of 
Appenzel  can  spin  it  for  theipselves.  The 
persons  chiefly  employed  are  manufacturers, 
weavers,  and  embroiderers.  The  manufacturer 
or  master  undertakes  the  entire  production  of 
the  woven  goods — ^in  some  cases  only  so  much 
as  he  and  his  family  can  weave ;  but  in  other 
coses  as  much  as  a  hundred  other  persons 
can  assist  him  in  producing ;  they  sell  their 
goods  either  unbleached  to  the  traders  at 
home,  or  bleached  to  foreigners.  The  weavers 
are  employed  at  their  own  houses,  receiving 
yam  from  the  manufacttu*er3,  and  returning 
the  finished  goods.     The  embroiderem  are 


women  and  young  lads ;  the  merchants  buy 
woven  muslins,  cause  a  pattern  to  be  stamped 
upon  them,  and  give  them  out  to  be  embroi- 
dered— an  employment  at  which  the  embroi- 
derers earn  about  eighteen  krentzers  (6i</.) 
per  day. 

APPLE.  This  fruit,  which,  frY)m  its  hardi- 
ness and  great  abundance,  combined  with  its 
excellent  flavour,  is  one  of  the  most  important 
productions  of  cold  climates,  is,  in  its  wild 
state,  the  austere  crab-apple  of  the  hedges. 

England  is  celebrated  for  the  excellence  of 
its  apples,  and  consequently  of  its  cider,  a 
beverage  which  perhaps  acquires  its  highest 
degree  of  excellence  in  Herefordshire  and 
the  neighbouring  counties.     [Cider.] 

For  cooking,  the  best  kinds  of  apples  are  the 
following  : — for  summer  use,  the  Keswick 
Codlin  and  the  Hawthomden ;  for  autumn  the 
Wormsley  Pippin  and  the  Alfriston  :  for  win- 
ter and  spring  the  Bedfordshire  Foundling, 
Dumelow's  Seedling,  Dr.  Harvey,  Brabant 
Bellefleur,  and  Oraveustein ;  and  for  drying, 
the  Norfolk  Beanfin.  Of  all  these,  the  Gra- 
venstein,  Alfriston,  and  Brabant  Bellefleur 
are  the  best. 

Of  dessert  apples,  the  varieties  are  endless; 
but  by  far  the  greater  part  of  the  local  sorts 
and  of  those  conmionly  cultivated,  is  of  only 
second-rate  quality.    The  finest  variety  of  all 
is  the  Cornish  Gilliflower;  no  other  equals 
this  in  excellence,  but  it  is  unfortunately  a 
bad  bearer.    Of  those  which  combine  produc- 
tiveness  and   healthiness  with  the   highest 
quality,  the  six  following  must  be  considered 
the  best:  —  Golden  Harvey,  Old  Nonpareil, 
Hubbard's  Pearmain,  Bibston  Pippin,  Dutch 
Mignonne,  Court  of  Wick.    Finally,  the  best 
selection  that  could  be  made  for  a  small  gar- 
den, so  as  to  obtain  a  constant  succession  of 
fruit  from  the  earliest  to  the  latest  season, 
would  be  the  following,  which  are  enumerated 
in  their  order  of  ripening,  the  first  being  fit 
for  use  in  June,  and  the  last  keeping  till  the 
end  of  April: — ^White  Juneating,  Early  Bed 
Margaret,  White  Astrachan,  Sugar-Loaf  IMp- 
pin,  Borovitsky,  Oslin,  Summer  Golden  Pip- 
pin, Summer  Thorle,  Duchess  of  Oldenburgh, 
Wormsley  Pippin,  Kerry  Pippin,  Yellow  In- 
gestrie,  Gravenstein,  Autumn  Peannain,  Gol- 
den Beinette,  King  of  the  Pippins,  Ribston 
Pippin,  Feam's  Pippin,  Court  of  Wick,  Golden 
Harvey,  Golden  Pippin,  Beachamwell,  Adam's 
Pearmain,  Pennington's  Seedling,  Hughes's 
Golden  Pippin,  Cornish  GiUiflower,   Dutch 
Mignonne,  Beinette  du  Canada,  Syke-Hons^ 
Russet,  Braddick's  Nonpareil,  Old  Nonpareil, 
Court -Pendtt  Plat,  Lamb-Abbey  Poannain, 
Newtown  Pippin. 

Many  diflerent  methods  of  preserving  apples 
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bsTB  been  recommeDded,  and  almost  every 
one  has  some  faTomite  plan  of  bis  own.  A 
terr  good  method  is  to  allow  the  fruits,  after 
bemg  gathered,  to  lie  till  their  superfluous 
mcAStme  has  eraporated,  which  is  what  is 
teehnicallj  ealled  '  sweating  ; '  the  apples 
shonU  then  be  wiped  quite  dry,  wrapped  in 
tisne  piper,  and  stowed  away  in  jars  or  chests 

of  pore  iflver  sand  which  has  been  previously 
4Ded  in  an  oven.  They  should  always  be 
uun  out  of  the  sand  a  few  days  before  they 
ire  wiDied,  and  laid  in  dry  fern  or  some  such 
5al<(anoe ;  they  then  absorb  oxygen,  and  ac- 
qaire  a  htde  sweetness,  which  is  necessary 
to  ibeir  perfection* 

Apples  are  kept  in  good  condition  for  the 
Load  on  market  in  the  following  way.  A  cool 
^pot  is  selected,  and  layers  are  heaped  up — 
^^  of  straw  or  paper,  and  then  of  apples, 
alteraaiely,  to  a  height  of  about  two  feet :  or 
tiie  alternate  layers  are  placed  in  baskets,  and 
(Le  baskets  piled  one  on  another.  For  do- 
mr«ue  purposes,  apples  may  be  preserved  by 
vT&pping  each  in  a  piece  of  clean  dry  paper, 
fliong  them  in  small  wide-mouthed  jars  or 
hcziey-pots,  piling  the  pots  one  on  another, 
•nl  cementing  the  fissure  between  the  pots 
▼uh  a  paste  of  plaste-r  of  Paris.  The  pots  are 
Lcpt  in  a  cool  place ;  but  shortly  before  using, 
iLk  apples  are  placed  in  a  warm  room  for  a 
&T  days.  Apples  may  also  be  preserved  by 
]r_m«T^nng  them  in  bran :  each  apple  being 
••c^ftrated  from  the  rest  by  its  envelope  of 
>can.  The  Americans  preserve  apples  for 
tro  or  three  years,  by  peeling  them,  cutting 
ib^m  into  eighths,  taking  out  the  cores,  and 
iryin^  the  rest  in  the  sun  or  in  a  kiln  until 
<fnijt  hard ;  when  about  to  be  used,  the 
kpi^es  are  exposed  for  a  few  minutes  to  the 
:*"tW>Q  nf  boiHng  water. 

.\pple«  will  yield  sugar,  by  expressing  the 
^^mse,  nentraHsing  the  add  with  chalk,  boiling, 
elaiiiying,  and  evaporating.  One  cwt.  of 
apple*  will  yield  84  lbs.  of  juice,  from  which 
izMj  be  obtained  12  lbs.  of  crude  sugar. 

Besides  oar  home  growths,  the  trade  in 
f  reign  apples  is  now  very  large.  In  1848 
Vf  tmpoited  DO  less  than  381,069  bushels ; 
*-bc<e  from  British  Colonies  pay  2d.  per  bushel 
capcft  duty ;  from  foreign  countries  6d, 

APPRENTICE,  signifies  a  person  who  is 
^M^oad  by  indenture  to  serve  a  master  for  a 
/fftain  term,  and  receives,  in  return  for  his 
«<rvire4,  instruction  in  his  master's  profes- 
'■'-a,  art,  or  occupation.  In  addition  to  this, 
tU  master  is  often  bound  to  provide  food  and 
1 1  thing  for  the  apprentice,  and  sometimes  to 
i^iThim  small  wages;  but  the  master  often 
r**fi%f^  a  premimn. 

The  system  of  apprenticeship  in  modem 


Europe  is  said  to  have  grown  up  with  the 
system  of  associating  and  incorporating 
handicraft  trades  in  the  twelfth  century. 
These  corporations,  it  is  said,  were  formed 
for  the  purpose  of  resisting  the  oppression  of 
the  feudal  lords,  and  the  union  of  artisans  in 
various  bodies  must  have  enabled  them  to  act 
with  more  effect  The  restraint  of  free 
competition,  the  maintenance  of  peculiar  pri- 
vileges, and  the  limitation  of  the  numbers  of 
such  as  should  participate  in  them,  were  the 
main  results  to  which  these  institutions 
tended.  To  exercise  a  trade,  it  was  necessary 
to  be  free  of  the  company  or  fraternity  of 
that  trade ;  and  as  the  principal  if  not  the 
only  mode  of  acquiring  this  freedom  in  early 
times  was  by  serving  an  apprenticeship  to  a 
member  of  the  body,  it  became  easy  to  limit 
the  numbers  admitted  to  this  privilege,  either 
indirectly  by  the  length  of  apprenticeship  re- 
quired, or  more  immediately  by  limiting  tlie 
number  of  apprentices  to  bo  taken  by  each 
master.  In  agriculture,  apprenticeship, 
though  in  some  comparatively  later  instances 
encouraged  by  positive  laws,  has  never  pro- 
vailed  to  any  great  extent.  The  tendency  to 
association  indeed  is  not  strong  among  the 
agricultural  population,  combination  being  to 
the  scattered  inhabitants  of  the  country  in- 
convenient and  often  impracticable ;  whereas 
the  inhabitants  of  towns  are  by  their  very 
position  invited  to  it. 

Since  the  twelfth  century,  apprenticeship 
has  prevailed  in  ahnost  every  part  of  Europe 
— in  France,  Germany,  Italy,  and  Spain,  and 
probably  in  other  countries.  It  is  asserted  by 
Adam  Smith,  that  seven  years  seems  once  to 
have  been  all  over  Europe  the  usual  term  for 
the  duration  of  apprenticeships  in  most 
trades.  There  seems,  however,  to  have  been  no 
settled  rule  on  this  subject,  for  there  is  abun- 
dant evidence  that  the  custom  in  this  respect 
varied  even  in  different  incorporated  trades  in 
the  same  town. 

Neither  in  Ireland  nor  in  Scotland  have  the 
laws  relating  to  associated  trades  or  appren 
ticcs  been  very  rigorously  enforced.  In  Ire- 
land the  same  system  of  guilds  and  com- 
panies certainly  existed;  but,  as  it  was  the 
policy  of  the  English  government  to  en- 
courage settlers  there,  Httle  attention  was 
paid  to  their  exclusive  privileges;  and  in 
1672  the  lordheutenant  and  council,  under 
authority  of  an  act  of  parliament,  issued  a 
set  of  rules  and  regulations  for  all  the  walled 
towns  in  Ireland,  by  which  any  foreigner  was 
allowed  to  become  free  of  the  guilds  and  fra- 
ternities of  tradesmen  on  pajnnent  of  a  fine 
of  20s.  There  is  no  countrj-  in  Europe  in 
which  corporation   Laws  have  been  so  little 
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oppressive  as  in  Scotland.  Three  years  are 
there  a  common  term  of  apprenticeship,  even 
in  the  nicer  trades ;  bnt  the  custom  is  different 
in  different  communities. 

In  England  the  institution  of  apprentice- 
ship is  of  veiy  old  date,  being  probably  con- 
temporaneous with  the  formation  of  the  guilds 
or  companies  of  tradesmen.  The  apprentice 
laws  were  enacted  at  a  time  when  the  impo- 
licy of  such  legislation  was  not  perceived. 
But  opinion  gradually  became  opposed  to 
these  enactments,  and  the  judges  interpreted 
the  law  favourably  to  freedom  of  trade.  Ac- 
cordingly the  decisions  of  the  courts  tended 
rather  to  confine  than  to  extend  the  effect  of 
the  statute  of  Elizabeth,  and  thus  the  opera- 
lion  of  it  was  limited  to  market  towns,  and  to 
those  crafts,  mysteries,  and  occupations  which 
were  in  existence  at  the  time  it  was  passed. 
And  although,  in  consequence  of  this  doc- 
trine, many  absurd  decisions  were  made,  yet 
the  exclusion  of  some  manufactures,  and  par- 
ticularly of  the  principal  ones  of  Manchester 
and  Birmingham,  from  the  operation  of  the 
act,  had  probably  a  favourable  effect  in  causing 
it  to  be  less  strictly  enforced  even  against 
those  who  were  held  to  be  liable  to  it. 

Apprenticeship,  though  no  longer  legally 
necessary  (except  in  a  few  cases),  still  conti- 
nues to  be  the  usual  mode  of  learning  a 
trade  or  art,  and  contracts  of  apprenticeship 
are  very  common.  By  common  law,  a  person 
under  the  age  of  twenty-one  years  cannot 
bind  himself  apprentice  so  as  to  entitle  his 
master  to  an  action  of  covenant  for  leaving 
Ills  service  or  other  breaches  of  the  indenture. 

The  churchwardens  of  parishes  have  long 
possessed  power  in  respect  to  apprenticing 
pauper  children ;  and  overseers  of  the  poor 
possess  similar  powers. 

An  indenture  is  determinable  by  the  con- 
sent of  all  the  parties  to  it;  it  is  also  deter- 
mined by  the  death  of  the  master.  But  if 
there  is  any  covenant  for  maintenance  the 
executor  is  bound  to  discharge  this  as  far  as 
he  has  assets.  By  the  custom  of  London,  if 
the  master  of  an  apprentice  die,  the  service 
must  be  continued  with  the  widow,  if  she 
continue  to  carry  on  the  trade.  In  other 
cases  it  is  incumbent  on  the  executor  to  put 
the  apprentice  to  another  master  of  the  same 
trade. 

A  master  may  moderately  chastise  his  ap- 
prentice for  misbehaviour;  but  he  cannot 
discharge  him.  If  he  has  any  complaint 
against  him,  or  the  apprentice  against  his 
master,  a  power  is  given  to  punish  or  dis- 
oharge  the  apprentice,  and  in  some  cases  to 
fine  the  master.  If  any  apprentice,  whose 
pramiom  does  not  exceed  10/.,  run  away  from 
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his  master,  he  may  be  compelled  to  serve 
beyond  his  term  for  the  time  which  he  ab- 
sented himself^  or  make  suitable  satisfaction, 
or  be  imprisoned  for  three  months.  If  he 
enters  another  person's  service,  his  master  is 
entitled  to  his  earnings,  and  he  may  bring  an 
action  against  any  one  who  has  enticed  hini 
away. 

Except  in  the  case  of  surgeons  and  apothe- 
caries, proctors,  solicitors,  attorneys,  and  nota- 
ries, there  is  now  no  apprenticeship  required 
by  law  in  England. 

The  peculiar  transition  state,  in  Germany, 
between  apprenticeship  and  journej/manstiip,  is 
described  under  Abtiza.ns. 

APRICOT.  This  fruit  is  in  this  country 
produced  either  upon  open  standard  trees,  or 
upon  walls  with  a  westerly  aspect.  The  fruit 
produced  upon  walls  is  the  finest,  but  that 
from  standards  is  by  far  the  best  flavoured. 
Of  the  kinds  that  are  cultivated  upon  walls 
there  are  only  three  tliat  are  much  Tv^orth 
having,  namely,  the  Orange  for  preserviD^% 
and  the  Moorpark  and  Turkey  for  the  tahle ; 
several  others  are  to  be  met  with  in  n^u-- 
serymen's  catalogues,  but  they  are  of  little 
importance. 

Apricots  may  be  dried  (or,  as  it  is  some- 
times termed,  candied)  in  the  following  way. 
The  stones  are  thrust  out  with  a  wooden 
skewer;  the  apricots  are  peeled,  rolled  in  dr}' 
pounded  sugar,  immersed  in  cold  s}Tup,  and 
heated  gradually  nearly  to  the  boiling  point 
They  are  scalded  again  the  next  day,  sweetens. j 
with  sugar,  and  allowed  to  drain  on  a  hail 
sieve.  Sometimes  they  are  preserved,  wiill 
the  peel  left  on ;  and  sometimes  they  are  cul 
into  quarters  or  eighths  before  preserving. 

ATTERAL  is  a  term  applied  to  a  templ< 
which  has  prostyles,  or  porticoes  of  columni 
projecting  from  its  fronts  or  ends,  but  o 
which  the  columns  do  not  extend  laterally 
and  run  along  the  flanks  from  one  end  to  thi 
other,  which  would  make  it  peripteraL  Th 
parallelogrammic  temples  of  the  Ilonifti) 
were  for  the  most  part  simply  apteral  pro^ 
tyles,  and  their  arrangement  has  been  mucl 
more  followed  in  modem  works  than  that  o 
the  Greek  temples,  which  are,  with  few  excep 
tions,  peripteral. 

AQUA  REGIA,  or  NITRO-MURUTIi 
ACID.     [Chlorine.] 

AQUAFORTIS.    [Nrrnio  Acid.] 

AQUATINTA  ENGRAVING,  a  mode  ( 
engraving  which  is  an  imitntion  of  wato; 
colour  or  India-ink  drawings.  The  inveuto 
a  German  artist  named  Le  Prince,  was  b.^i 
at  Metz  in  1723.  His  method  was  to  >i 
black  resin  over  a  clean  copper  plate ;  C 
resin  was  fixed  by  a  moderate  heat  Buifi.ciei 
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to  moke  th«  dost  adhere  ivithont  flming  or 
becommg  on  eiren  Tarnish:  he  thus  formed  a 
grauohuad  6or£aae,oit  the  plate,  osuallj  called 
a  gnuiuLj  which  safiered  very  Uttle  from  the 
action  o(  the  dilute4  acid,  yet  allowed  it  to 
•oirode  Teiy  freely  in  the  small  spaces  left 
between  the  grains  of  the  ^esin.    Mn.  Ca- 
thdiine  Preatel,  also  a  German,  improved 
maeh  19011  the  meagre  works  of  ^  Prince, 
aod  exacate4  several  large  works  with  so 
jBocb   success,  that  Httle  more  was    found 
wanting  than  a  ground  that  would  adhere 
better  to  the  p)ate  and  yield  a  greater  number 
of  impressions ;  this  was  effected  by  dissolving 
the  re»in  in  alcohol,  and  then  pouring  the 
mixture  over  the  plate,  the  quantity  of  resin 
determiiung  the  coarseness  or  fineness  of  the 
grain.     The  modem  aqnatinters  have  another 
advantage  over  their  predecessors  in  using  a 
composition  for  painting  the  forms  of  leaves 
of  trees,  or  other  objects,  where  the  trouble  of 
snrroonding  the  forms  by  a  varnish  would  he 
too    greaL     This    composition  is  made  of 
treade,  whiting,  and  gum.     When  used,  it 
most  he  thoroughly  dry  before  the  varnish  is 
passed   over  it;  the  varnish  fdso  must  be 
allowed  time  to  dry ;  after  which,  cold  water 
poiiiod  on  the  plate  will  in  a  few  minutes 
bring  off  all  the  composition  and  the  varnish 
which  had  passed  over  it,  leaving  the  forms 
perfect,  and  the  ground  in  those  places  free 
to  receive  the  add  again.    The  remainder  of 
the  plate  is  permanently  slopped  ov/  by  a  ra- 
sioons  varnish;  with  this  also  the  margin  of 
the  plate  is  to  be  varnished,  leaving  a  narrow 
strip  of  the  ground  ibr  trials  or  tests.    The 
design  intended  to  be  engraved  is  then  made 
on  the  ground;  this  is  done  in  the  following 
maimer: — The  design  is  first  copied  on  veiy 
thin  transparent  p^er,  called  tracing-paper; 
between  this  tracing  and  the  prepared  ground 
on  the  plate  a  thin  sheet  of  paper  is  placed, 
which  has  been  rubbed  over  with  lamp-black 
or  Vermillion,  and  sweet  oil;  ev^y  line  of  the 
design  is  then  gone  over  with  an  instrument 
called  a  blunt  point,  with  a  moderate  pressure, 
and  is  thus  transferred  to  the  ground  so  se- 
curely that  the  acid  cannot  destroy  it 

Befiore  the  add  is  poured  on  the  plate,  a 
border  or  wall  of  wax  (formed  of  buigunc^ 
pitch,  bees'  wax,  and  sweet  oil),  about  an  inch 
in  depth,  is  placed  round  the  maigin  of  the 
plate. 

The  plate  being  so  far  made  rea4yy  the 
completion  of  the  design  is  resumed  by  stop- 
ping out  the  highest  hghts  on  the  edges  of 
donds,  water,  &e.,  with  a  varnish  of  Canada 
balsam,  oxide  of  bismuth,  and  turpentine. 
Next  pour  on  dUuted  aquafortis ;  let  it  remain, 
acooriing  to  its  strength,  from  half  a  minute 
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to  a  minote,  then  pour  it  off,  and  wash  the 
plate  three  or  four  tunes  with  clean  water,  and 
dry  it  with  a  dean  linen  cloth  or  a  pair  of 
bellows.  If  on  trying  the  strip  the  tint  is 
found  not  to  be  sufficient,  repeat  the  acid  for 
another  half  minute,  and  then  proceed.  The 
colour  of  the  bismuth  varnish  must  be  changed 
for  the  second  stopping  out,  by  adding  a  little 
chrome-yellow,  Vermillion,  or  lamp-black,  or 
any  other  colour  that  is  not  destroyed  by  the 
acid.  The  colour  is  to  be  changed  after  each 
application  of  the  acid,  that  the  engraver  may 
remember  in  what  places  he  has  carried  for- 
ward his  work,  what  tints  have  been  softened 
at  their  edges,  &c.  The  add  should  be 
strengthened  a  very  little  after  each  applica- 
tion. When  the  ground  changes  to  a  gray 
colour  it  is  heginning  to  fail,  and  must  be 
taken  off  by  heating  the  plate  till  the  borderin^f 
wax  will  lift  off;  after  this,  sweet  oil  is  applied 
to  the  whole  surface,  and  a  brisk  heat  beneath 
the  plate  will  bring  off  all  the  different  var- 
nishes with  a  linen  cloth ;  then  an  oil  rubber, 
made  of  fine  woollen  doth,  rolled  up  hard  and 
the  end  cut  ofi^  applied  ivith  sweet  oil,  mil 
take  out  the  stains  ;  tints  which  are  too  strong 
may  be  softened  or  even  rubbed  out.  The 
plate  is  now  cleaned  with  spirits  of  ttrpentine 
and  sent  to  the  printer  to  prove,  after  which  iti4 
to  be  exceedingly  well  cleaned  with  turpen- 
tine, <&c.,  and  another  ground  laid;  this  should 
be  done  in  such  a  manner  as  to  make  the 
grains  fall  exactly  on  the  granulations  of  the 
former  ground,  which  is  called  re-biting.  It  is 
done  by  making  the  ground  much  stronger 
than  the  one  used  before.  The  process  for 
the  second  groxmd  is  the  same  as  for  the  first; 
retouching  with  the  add  those  tints  which  re* 
quire  more  depth,  and  stopping  out  those 
parts  that  are  sufficiently  dark.  Another  proof 
must  be  taken,  and  the  plate  then  finished 
with  the  burnisher,  which  some  use  with  oil, 
but  others  prefer  to  use  dry,  previously  filling 
the  whole  plate  with  powdered  white  lead,  by 
which  it  can  be  seen  how  much  has  been  bur- 
nished down  according  to  the  quantity'  of  co- 
lour left  in  the  plate. 

AQUEDUCT,  or  AQU-ffiDUCT,  is  usually 
an  elevated  channel  for  Uie  conveyance  of 
water.  Aqueducts  were  most  extensively  used 
by  the  Homans,  and  in  tlie  vicinities  of  many 
of  their  more  important  cities,  in  As\&  and 
Africa,  as  well  as  in  Europe,  remdns  of  ex- 
tensive constructions  of  the  kind  yet  exist 
Home  itself  was  supplied  with  water  from 
sources  varying  from  30  to  60  miles  in  dis« 
tance,  and  at  one  period  of  its  history  no  less 
than  twenty  aqueducts  brought  as  many  dif- 
ferent streams  of  water  across  the  wide  plain 
or  Campagna  in  which  the  dty  stands.   Great 
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portions  of  the  distance  wore  of  coarse  in 
every  case  occupied  by  artificial  channels 
winding  along  the  sides  of  hills  and  moun- 
tains ;  and  long  tunnels  carried  the  streams 
through  these  natural  barriers  when  occasion 
required;  but  nevertheless  the  arcaded  duct 
led  the  streams  across  the  deep  valleys,  and 
the  aqueduct  was  in  evexy  case  required  to 
carry  it  onwards  from  the  hills  over  the  wide 
plain  into  reservoirs  in  Home.  In  one  of  these 
Koman  aqueducts  the  series  of  arches  is  cal- 
culated at  nearly  7000,  their  height  being  in 
many  places  more  than  a  hundred  feet  There 
is  nothing  more  interesting  or  more  really 
beautiful  in  the  existing  ruins  of  ancient 
Bome  than  the  remains  of  these  splendid 
works,  three  of  which,  having  been  restored 
and  repaired,  supply  the  modem  dty  abun- 
dantly. 

Among  the  most  celebrated  modem  aque- 
ducts are  that  of  Caserta  in  the  kingdom  of 
Naples,  of  Maintenon  near  Versailles  in 
France,  and  that  of  Bemfica,  called  Agoaa 
lAvretf  near  Lisbon  in  PortugiJ. 

The  finest  aqueduct  of  modem  times,  per- 
haps, is  the  Croton  Aqueduct,  which  supplies 
New  York  with  water.  It  extends  42  miles 
across  a  hilly  country  on  the  east  side  of  the 
Hudson  river,  diversified  with  ravines,  water 
courses,  and  public  roads.  At  a  place  called 
Sing  Sing,  the  river  Croton  is  danmied  up 
for  a  distance  of  five  miles,  so  as  to  attain  at 
one  point  a  height  of  forty  feet  above  its  ori- 
ginal level.  The  pond  of  water  caused  by  the 
dam  covers  four  hundred  acres  of  ground. 
The  water  enters  the  aqueduct  from  this  pond 
through  a  tunnel  one  hundred  and  fifty  feet 
long ;  and  the  gradients  are  so  arranged  that 
the  water  descends  along  the  aqueduct  at  the 
rate  of  two  feet  per  second.  The  channel  for 
the  conveyance  of  the  water  involves  very 
costly  engineering.  There  are  fifteen  tunnels, 
varying  in  length  from  150  to  900  feet ;  the 
tunnels  through  rock  are  left  in  their  natural 
state,  but  those  in  an  earthy  soil  are  bricked. 
The  aqueduct  is  canied  across  ravines  by 
means  of  embankments,  provided  with  cul- 
verts for  streams ;  and  over  the  laiger  rivers 
and  the  turnpike  roads  it  is  carried  by  well- 
constract^d  bridges.  One  of  these  bridges 
consists  of  a  single  elliptical  arch,  considered 
at  the  time  of  its  erection  to  be  the  largest 
arch  in  America;  it  is  88  feet  span,  33  feet 
versed  sine,  and  80  feet  from  the  foundation 
to  the  crown  of  the  arch.  On  Manhatten 
Island  there  are  bridges  which  cross  eight  or 
ten  of  the  public  streets,  over  which  the  aque- 
duct is  carried.  The  aqueduct  terminates  at 
the  part  of  New  York  called  144th  Street, 
whei-e  there  is  a  receiving  reservoir  which 


occupies  30  acres  of  ground.  From  this  re- 
servoir the  water  is  conveyed  to  the  distri- 
buting reservoir  on  Murray  HiU,  covering  an 
area  of  10  acres  :  the  channel  of  conveyance 
firom  one  reservoir  to  the  other  bemg  iron 
pipes.  The  distributing  reservoir  is  114  feet 
above  high-water  level ;  and  from  this  point 
the  water  is  conducted  through  the  city  in 
pipes.  The  aqueduct  crosses  the  Haarlem 
river,  at  a  height  of  120  feet,  by  a  bridge  of 
fifteen  arches,  eight  of  80  feet  span,  and  seven 
of  50  feet  span.  The  expense  of  this  great 
work  has  been  about  12,000,000  dollars;  and 
the  power  of  supply  is  stated  at  the  enoimoas 
quantity  of  50,000,000  gallons  per  day,  so  that 
any  increase  of  population  can  be  met  by 
additional  draw-pipes  from  the  great  reservoir. 
The  reservoir  being  as  high  as  the  cupola 
of  the  city  hall,  the  water  can  be  supplied  to 
the  summits  of  nearly  all  the  houses  in  and 
near  Now  York. 

One  of  the  most  remarkable  existing  aque- 
ducts is  the  Alleghany  wire  suspension  aque- 
duct, built  at  Pittebuxg  in  1B45.    It  consists 
of  seven  spans,  of  160  feet  each.    The  trunk 
or  channel  of  the  aqueduct  is  made  of  wood, 
1140  feet  long,    14   feet   wide    at   bottom, 
16 (  feet  at  top,  and    8}  feet  deep;  it  is 
formed  of  double  layers  of  thick  plank,  united 
in  a  very  durable  manner.     The  bottom  of 
the  trunk  rests  upon  transverse  beams  ar- 
ranged in  pairs,  four  feet  apart ;  and  between 
these  are  the  posts  which  support  the  sides  of 
the  trunk.    There  are  outside  posts,  which 
support  the  side  walk  and  towing  path.  Each 
pair  of  beams  is  supported  on  each  side  of  the 
trunk  by  a  double  suspension  rod  of  1^  round 
iron,  bent  in  the  shape  of  a  stimip,  and 
mounted  on  a  small  cast-iron  saddle,  which 
rests  on  the  cable.  This  cable  (of  which  there 
are  two,  one  on  each  side  of  the  trunk)  is  7 
inches  in  diameter,  perfectly  solid  and  com- 
pact, and  constracted  in  one  piece  from  shore 
to  shore  of  the  Ohio,  1175  feet  long ;  it  is 
composed  of  1900  wires,  i^  of  an  inch  thick, 
laid  parallel,  and  subjected  to  equal  tension ; 
each  wire  was  separately  coated  with  a  protec- 
tive varnish,  and  the  whole  bundle  is  encircled 
by  a  close,  compact,  continuous  wrapping  of 
annealed  wire.    The  whole  cable  appears  like 
a  solid  cylinder;    it  is  stronger  and  more 
elastic  than  an  equal  weight  of  iron  chain. 
The  cable  passes  over  the  tops  of  short  pyra- 
mids, bnilt  of  masonry,  and  placed  in  a  line 
between  the  trank  and  the  towing  path ;  the 
pyramids  are  so  small  and  so  simple  that  they 
offer  no  obstruction  to  the  tow-rope  passing 
over  them.    The  extremities  of  the  cables  do 
not  extend  below  ground,  but  are  connected 
with  anchor-chains  which  are  buried  beneath 
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nagaiM  of  loagonxyBiiiikm  the  grotmd.  The 
Uieoqr  of  eoDBtraotioxi  throughout  has  been  to 
fonn  n  wooden  t^ink  strong  enough  and  firm 
enough  to  iupport  its  own  weight,  and  to 
QOToMnA  |hia  with  wire  cables  of  sufficient 
BtreogOi  to  bear  the  weight  of  water  in  the 
tmnk;  and  a  Tery  efficient  and  economical 
Btmetiire  has  been  thus  produced.  Each 
cable  weighs  110  ions ;  the  weight  of  water  in 
tlie  aqnednct  is  2100  tons ;  the  deflexion  of 
the  cables  between  the  piers  is  14^  feet 

AQUILABXACEJE,  is  the  botanical  name 
for  an  order  of  plants,  of  which  there  are  three 
species  oae^  in  the  arts.  A,  Malaccetuit,  the 
BoiM  ^AigUt  or  Eagle-wood,  is  a  native  of 
Malacca,  4nd  pisoduces  a  whitish  yellow  wood. 
This  is  the  A.  ovata  of  some  botanists.  A. 
Jgallockttm  u  a  native  of  the  East  Indies, 
where  U  is  called  Ugoor  or  Ugooroo^  by  the 
natives,  and  Ligmtm-olotfi  or  Aloe- wood,  by 
the  Snropeans.  The  wood  has  a  fine  scent, 
uul  is  supposed  to  be  the  CahmbaCf  or  Agal- 
loehmn,  of  the  ancients.  A.  teamdaria  is 
another  species  which  also  yields  a  scented 
wood;  and  has  been  known  in  the  Materia 
Medioo,  and  used  in  perfumery,  under  the 
names  of  AgaUoehum,  Lignum- aloes,  and 
Aloe-vood.  In  a  healthy  state  this  wood  is 
said  to  be  white  and  inodorQUs  ;  but  it  is 
subject  to  the  attacks  of  disease,  which  causes 
the  aeccetion  of  a  resinous  matter,  and  the 
wood  then  beeomes  coloured,  and  gives  out  a 
powerftal  scent.  This  secretion  resembles 
camphor  in  many  of  its  properties,  and  has 
a  hitter  flavour:  hence  the  name  of  the 
tree. 

ABABESQUE.  This  name  is  intended  to 
mean  simply  *in  the  Arabian  manner,'  and  is 
a  F^reneh  ibrm  of  that  egression.  The  mode 
of  enrichment  which  it  refers  to  was  practised 
in  the  decoration  of  their  Btructures  by  the 
Moors,  Saracens,  or  Arabians  of  Spain.  *  The 
most  oelehraied  arabesques  of  modem  times 
are  those  with  which  Raphael  ornamented  the 
piers  and  pilasters  of  the  arcaded  gallery  of 
the  palace  of  the  Vatican  which  bears  his 
name.  The  team  Arabesque  is  more  applied 
to  painted  than  to  sculptured  ornament, 
though  it  is  not  restricted  to  the  former. 

ARABIA;  ProdueU  and  JaiiM<ry ;— This 
country  is  rich  in  vegetable  productions  use- 
ful in  the  arts  and  in  domestic  economy.  It 
has  long  been  eelebrated  for  the  abundance 
of  its  odorifSeious  plants.  The  firanldncense 
of  Saba  is  alluded  to  by  the  prophets  Isaiah 
and  Jeremiah.  Herodotus  mentions  frankin- 
cense, myrrh,  cassia,  cinnamon,  and  laudanum, 
as  productions  exclusively  peculiar  to  Arabia; 
thongh  his  information  on  the  products  of 
Arabia  is  neither  extensive  nor  9X%ot*  Among 
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the  Romans,  also,  Arabian  odours  seem  to 
have  been  quite  proverbial. 

The  cofiTee-sbnib  is  cultivated  chieQy  on 
the  western  descent  of  the  chain  of  hills 
which,  in  the  province  of  Yemen,  separates 
the  level  country  from  the  high-land:  that 
grown  at  Bulgosa,  near  Beit-el-FaMh,  and 
exported  from  Mocha,  still  maintains  its 
superiority  over  the  coffee  produced  in  the 
European  colonies  in  all  other  parts  of  the 
globe.  The  farinaceous  deposit  called  manna, 
familiar  to  all  readers  from  the  use  made  of 
it  by  the  Israelites  during  their  wanderings 
in  the  desert,  is  now,  according  to  Niebuhr, 
chiefly,  if  not  exclusively,  found  on  the  leaves 
of  a  species  of  oak  called  b€Mdt  or  aft :  accord- 
ing to  others,  it  is  a  pellucid  substance  ex- 
uded by  the  leaves  of  different  kinds  of  trees, 
chiefly  the  kedysamm  alhagi  of  linneeus. 
Grapes  are  cultivated  in  several  parts  of 
Arabia,  though  in  the  ^oran  wine  is  forbidden 
to  the  Mussulmans.  In  Yemen,  where  some 
pains  are  bestowed  upon  agriculture,  Nie- 
buhr saw  excellent  wheat,  Turkey  com  or 
maize,  durra,  barley,  beans,  lentils,  tobacco, 
&c. ;  senna  and  the  cotton-tree  are  also  culti- 
vated here.  Much  indigo  is  grown  about 
Zebid.  Niebuhr  says  that  he  saw  no  oats  in 
Arabia :  the  horses  are  fed  on  barley,  and  the 
asses  on  beans.  The  time  of  the  harvest 
varies.  At  Muscat,  wheat  and  barley  are  sown 
in  December,  and  reaped  in  March;  in  the 
high-land,  near  San'&,  the  time  of  the  harvest 
for  barley  is  about  the  middle  of  July. 

Arabia  is  rich  in  indigenous  trees ;  the  aca- 
cia vera^  from  which  the  gum-arabic  is  ob- 
tained, the  date -tree,  and  many  varieties  of 
the  palm  and  fig-tree,  deserve  to  be  particu- 
larly noticed.  Forests  appear  to  be  rare.  In 
the  barren  tracts  of  the  country,  the  Beduins 
sometimes  supply  the  deficiency  of  fuel  by 
the  dried  dung  of  the  camel. 

Among  the  andents,  Arabia  was  celebrated 
for  its  wealth  in  precious  metals ;  yet,  accord- 
ing to  the  accounts  of  modem  travellers, 
Arabia  possesses  at  present  no  mines  either 
of  gold  or  silver.  Iron  mines  are  noticed  by 
Niebuhr  as  existing  in  the  territory  of  Saade. 
The  lead  mines  of  'Om&n  are,  according  to 
him,  very  productive,  and  large  quantities  of 
lead  are  exported  from  Muscat. 

The  pearl-fisheries  of  the  Persian  Gulf  are 
universally  celebrated.  The  bank  on  which 
pearl-shells  are  principally  found  extendi 
from  the  Bahrein  islands  to  very  near  the 
promontory  of  Julfar.  The  northern  extremity, 
near  the  isles  Karek  and  Bahrein,  is  distin-' 
guished  as  particularly  rich  in  pearls. 

The  tents  of  the  Beduins  are  made  of  a 
coarse  kind  of  dark- coloured  cloth,  woven  by 
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their  own  women.    There  is  hut  little  furni- 
ture in  a  Beduin  tent :  a  mat  of  straw  is  used 
as  tahle,  chairs,  and  hedstead ;  spare  clothes 
are  kept  in  hags.    The  kitchen  apparatus  is 
veiy  simple  and  portahle.   The  pots  are  made 
of  copper  lined  with  tin ;  the  dishes  of  the 
same  metals,  or  of  wood.    Their  hearth  is 
easily  huilt ;  they  merely  place  their  caldrons 
on  loose  stones,  or  over  a  pit  dug  in  the 
ground.    They  have  neither  spoons,  knives, 
nor  forks.    A  round  piece  of  leather  serves 
them  as  tahle-doth,  in  which  the  remuns  of 
the  meal  are  preserved.    Their  hutter,  which 
the  heat  soon  melts  down,  they  keep  in  leather 
hottles.     Water  is  kept  in  goats'  skins;  a 
copper  cup,  carefully  tinned  over,  serves  as  a 
drinking  vessel.    Wind-mills  and  water-mills 
are  unknown :  all  grain  heing  ground  in  a  small 
hand-mill.   There  are  no  ovens  in  the  desert : 
the  dough  is  either  kneaded  into  a  flat  cake, 
and  haked  on   a  round  iron  plate,  or  it  is 
formed  into  large  lumps,  which  are  laid  be- 
tween glowing  coals  till  they  are  sufficiently 
baked. 

ARABLE  LAND,  is  that  part  of  the  land 
which  is  chiefly  cultivated  by  means  of  the 
plough. 

Land  in  general  is  divided  into  arable  land, 
groM  landf  wood  land,  common  pasture,  and  toaste. 

The  German  agriculturist  Thaer  has  given 
a  classification  of  arable  soils  of  known  quali- 
ties, worthy  of  notice.    It  is  as  follows  : — 
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Below  this  are  veiy  poor  lye  lands. 

In  all  these  soils  the  depth  is  supposed  the 
same,  and  the  quidity  uniform  to  the  depth  of 
at  least  six  inches;  the  subsoil  sound,  and 
neither  too  wet  nor  too  dry.  The  last  column, 
of  comparative  value,  is  the  result  of  several 
years'  careM  valuation  of  the  returns,  after 
labour  and  soed  had  been  deducted. 


Under  the  artide  Soil  the  oompantivo 
qualities  of  different  kinds  of  agrieultoial  land 
are  noticed.  We  may  in  this  place  briefly 
illustrate  the  nature  and  qualities  of  arable 
land  by  tracing  the  history  of  a  com  crop. 

The  better  the  soil,  the  leas  cultivation  it 
requires  to  produce  tolerable  crops;  hence, 
where  the  land  is  very  rich,  we  find  in  general 
a  slovenly  culture ;  where  the  ground  is  less 
productive,  more  labour  and  skill  are  applied 
to  compensate  for  the  want  of  natural  fertility. 
The  simplest  cultivation  is  that  of  the  spade, 
the  hoe,  and  the  rake — and  on  a  small  scale 
it  is  the  best;  but  spade  husbandly  cannot  be 
carried  to  a  great  extent  without  employing 
more  hands  than  can  be  spared  firom  other 
occupations.    The  plough,  drawn  by  oxen  or 
horses,  is  the  chief  instrument  of  tillage,  and 
has  been  so  in  all  ages  and  nations  of  which 
we  have  any  records.    Its  general  form,  and 
the  mode  of  using,  are  explained  under  Plough. 
The  main  object  of  ploughing  is  to  turn  over 
the  whole  surface  of  the  ground,  as  a  prepara- 
tion for  bringing  it  to  a  finely  pulverized  state, 
and  to  admit  the  atmosphere  to  act  upon  parts 
before  excluded  from  it.    When  grass-land  or 
stubble  is  ploughed,  cars  must  be  taken  to 
buiy  the  grass  and  weeds  completely,  and  the 
slice  cut  off  by  the  plough  must  be  turned  over 
entirely,  which  is  best  done  by  maldiig  the 
width  of  the  ftirrow  greater  than  the  depth. 
When  the  grass  and  weeds  are  rotten,  and  the 
ground  is  ploughed  to  pulverize  it,  a  narrow 
deep  flirrow  is  best ;  the  earth  ploughed  up  is 
laid  against  the  side  of  the  preceding  lidge, 
which  forms  a  small  ftirrow  between  the  tops 
of  the  ridges,  well  adapted  for  the  seed  to 
lodge  in  and  to  be  readily  covered  with  the 
harrows.  The  Norfolk  farmers  are  very  eareful 
not  to  break  the  pan,  as  they  call  it,  in  their 
light  lands  :  this  pan  is  formed  by  the  pressure 
of  the  sole  of  the  plough  and  the  tread  of  the 
horses,  and  opposes  a  useftil  bank  to  the  too 
rapid  filtration  of  the  water ;  it  lies  firom  five 
to  eight  inches  below  the  surface.    If  it  is 
broken,  the  manure  is  washed  down  into  the 
light  subsoil,  and  the  crop  suffers,  espe<nally 
when  sheep  have  been  folded,  their  dun^  being 
very  soluble.    In  such  soils  an  artificial  pan 
may  be  formed  by  the  Umdnprenery  or  press- 
drill.    [Press  Drill.] 

The  mode  in  which  the  soil  is  prepared 
most  perfectly  for  the  reception  of  the  seed  is 
best  shown  by  following  the  usual  operations 
on  fallows.  After  the  harvest,  the  plough  is 
set  to  work,  and  the  stubble  ploughed  in.  The 
winter's  frost  and  snow  mellow  it,  while  the 
stubble  and  weeds  rot  below.  In  spring,  as 
soon  as  the  weather  permits,  it  is  ploughed 
again,  the  first  ridges  being  tamed  OTer 
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tfaey  were  before :  this  completes  the  decom- 
position of  the  roots  and  weeds.    It  is  then 
stazred  with  hflrrows,  or  other  instruments, 
wluch  tear  up  the  roots  that  remained ;  and 
some  of  these,  not  being  easily  destroyed,  are 
carefully  gathered  and  burnt,  or  put  in  a  heap 
to  fennent  and  rot,  a  portion  of  qoick  lime 
being  added.  Another  ploughing  and  stirring 
follows,  at  some  interval,  till  the  whole  ground 
is  mellow,  pnlverized,  and  free  from  weeds ; 
manure  is  put  on,  if  required,  and  immediately 
spread  and  ploughed  in;  the  land  is  then 
prepared  for  the  seed. 

Various  instruments  have  been  invented  to 
stir  the  earth  and  mix  it,  subsidiary  to  the 
ploughing,  and  also  to  loosen  and  sepa- 
rate roots  and  weeds.  These  are  described 
under  Habbow  ;  they  all  consist  of  series  of 
spikes  or  teeth,  which  are  made  to  break  up 
the  clods  of  earth.  When  the  soil  turned  up 
by  the  plough  is  in  large  hard  lumps,  a  roller, 
sometimes  with  spikes  in  it,  is  drawn  over  the 
land  to  break  the  clods,  or  mallets  are  used 
to  break  them  by  hand ;  but  this  is  seldom 
necessary  except  where  very  stiff  soils  have 
been  ploughed  when  too  wet,  and  the  ridges 
have  dried  and  been  ploughed  again  in  dry 
weather. 

When  the  land  has  been  duly  prepared,  the 
seed  is  sown.  This  is  done  sometimes  before 
the  last  ploughing,  but  then  the  manure 
should  have  been  ploughed  in  before;  for, 
except  in  planting  potatoes,  which  are  not  a 
seed  but  a  bulb,  the  manure  should  always  be 
deeper,  and  not  in  contact  with  the  seed. 
When  the  seed  is  ploughed  in,  the  furrow 
should  not  be  above  two  or  three  inches  deep, 
and  eight  or  nine  wide  ;  and  it  is  only  in  par- 
ticular soils  that  this  mode  is  to  be  recom- 
mended. The  most  common  method  is  to 
sow  the  seed  on  the  land  after  the  last 
ploughing,  and  draw  the  harrows  over  to  cover 
it:  when  the  land  has  been  well  ploughed, 
and  especially  if  the  press-drill  has  followed 
the  plough,  the  seed  will  mostly  fall  in  the 
small  furrows  made  by  two  adjoining  ridges, 
and  rise  in  regular  rows.  The  various  modes 
of  sowing  are  described  under  Drill  and 
SowiNa. 

The  proper  season  for  sowing  each  kind  of 
grain,  the  choice  of  seed,  and  other  particulars, 
are  explained  under  the  name  of  the  different 
seeds  usually  sown.  As  a  general  rule,  it  may 
be  observed,  that  the  smaller  the  seed,  the 
less  it  must  be  covered,  and  clover  or  grass 
seed  are  not  usually  harrowed  in,  but  only 
pressed  in  with  the  roller. 

It  has  been  found  by  experience,  that  be- 
sides the  general  exhaustion  of  AumiM(decaying 
vegetable  matter)  produced  by  vegetation, 


especially  by  those  plants  which  bear  oily  or 
farinaceous  seeds,  each  kind  of  crop  has  a 
specific  effect  on  the  soil,  so  that  no  care,  or 
manure,  can  make  the  same  ground  produce 
equal  crops,  of  the  same  kind  of  grain,  for  any 
length  of  time  without  the  intervention  of 
other  crops.  The  various  important  circum- 
stances which  bear  on  this  question  are  noticed 
under  Fallow,  Fabu,  and  Rotation  of 
Cbops. 

The  quantity  of  arable  land  in  Great  Bri- 
tain was  roughly  estimated  some  years  ago  as 
follows :— England,  10,000,000  acres;  Scot- 
land, 2,500,000  acres ;  Wales,  900,000  acres. 
It  was  ascertained  in  1847  that  in  Ireland,  in 
that  year,  about  one-fourth  of  the  whole  area 
(=  5,238,575  acres  out  of  20,808,271)  was 
under  crops,  one  sixth  under  com  culture, 
ond  one  eighteenth  under  pasture  and  clover. 

AHAGHIS,  is  the  botanical  name  of  a 
kind  of  pulse,  called  the  Earth-Nut,  which  is 
much  cultivated  in  the  warmer  parts  of  the 
world :  it  belongs  to  the  pea  tribe,  to  which 
and  the  bean  it  is  botanically  related.  The 
seeds  are  considered  a  valuable  article  of  food 
in  Africa,  and  the  tropical  parts  of  Asia  and 
America.  In  flavour  they  are  as  sweet  as  an 
almond ;  and  they  yield,  when  pressed,  an  oil 
in  no  respect  inferior  to  that  of  olives.  The 
plant  will  only  grow  in  a  light  sandy  soil,  in 
which  its  pods  can  readily  be  buried,  and  it 
requires  a  climate  as  hot  at  least  as  that  of  the 
south  of  France. 

ABACK,  or  ARRAO,  a  distilled  spirit  pre- 
pared from  different  substances,  more  espe- 
cially from  sweet  juice  (toddy)  extracted  from 
the  unexpanded  flowers  of  different  species  of 
the  palm  tribe.  In  Ceylon,  where  a  large 
quantity  of  arack  is  manufactured,  it  is  entirely 
distilled  fVom  cocoa-nut  tree  toddy.  The  *  toddy 
topes,'  or  cocoa-nut  tree  orchutls,  are  very 
extensive  in  Ceylon,  and  their  produce  is  col- 
lected for  the  distillation  of  arack,  and  the 
manufacture  of  sugar  and  oil. 

In  Ceylon,  when  it  is  intended  to  draw  toddy 
firom  a  tope,  the  toddy-drawer  selects  a  tree 
of  easy  ascent,  and  connects  the  upper  branches 
of  other  trees  to  it,  so  as  to  pass  readily  from 
one  to  another.  He  ties  the  flowering  spath 
in  different  places,  and  bruises  it  with  the  blow 
of  a  small  mallet ;  this  is  done  twice  a  day  for 
a  week ;  after  which  a  portion  of  the  spath  is 
cut  off,  and  juice  slowly  exudes  fh>m  it  Suc- 
cessive portions  of  each  spath,  and  successive 
trees  in  the  tope,  are  treated  in  the  same  way. 
The  juice  or  toddy  is  collected  in  gourds,  from 
which  it  is  emptied  into  vessels. 

Arack  may  be  distilled  from  toddy  the  same 
day  it  is  drawn  from  the  tree,  but  sometimes 
this  operation  is  delayed  until  it  becomes  sour* 
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^a  process  of  distillation  is  earned  on  in  the 
maritime  proyinces  in  copper  stills,  but  in  the 
interior  of  the  island  earthen  vessels  are 
chiefly  ^mplojed.  Toddy  yields  by  distillaUon 
about  one-eighth  pi^rt  of  proof-spirit. 

On  the  peninsula  of  India,  arack  is  distilled 
from  the  flowers  of  two  or  three  diflerent  trees. 
In  Java  it  is  made  from  molasses,  paUn-winei 
and  rice.  In  Turkey  it  is  made  from  the  skins 
of  grapes,  flavoured  with  aniseed ;  the  moun- 
tain Tartars  distil  it  from  many  berries  and 
fruits ;  and  the  Calmucks  from  milk. 

Ceylon  exports  annually,  and  for  the  n^ost 
part  to  the  presidencies  of  Bengal,  Madras, 
and  Bombay,  from  5000  to  6000  leaguers  of 
arack,  eaeh  containing  150  gallons.  The  prime 
cost  of  arack  at  Colombo  in  Peylon  varies  from 
Hd.  to  lOd,  per  gallon.  Ceylon  arack  is  superior 
to  Batavian  arack,  and  it  commonly  brings  a 
higher  price  of  from  10  to  15  per  cent  on 
the  peninsula  of  India  than  Javanese  manu- 
factured spirits. 

It  is  said  tl;iat  factitious  arack  is  sometimes 
sold,  made  by  dissolving  flowers  of  benzoin  in 
pale  Jamaica  rum.  The  name  of  VauxkaU 
Nectar  has  been  given  to  this  mock  arack. 

Ali£0'M£T£B,  is  an  instrument  employed 
for  the  purpose  of  ascertaining  the  specific 
gravities  of  light  substances,  fluid  or  solid. 
Nicholson's  areometer  consists  of  a  hollow 
copper  vessel,  from  each  extremity  of  which 
proceeds  a  stem ;  that  which,  when  the  instru- 
ment is  in  a  vertical  position,  is  uppermost, 
is  a  wire  of  hardened  steel  about  ^  inch  in 
diameter*  carrying  at  its  top  a  smaU  cup  in 
which  weights  may  be  placed :  to  the  lower 
stem,  which  is  short,  is  attached  a  stirrup 
carrying  a  cup  in  which  may  be  placed  a  soM 
body  whose  speciflo  gravity  it  may  be  required 
to  determine.  The  instrument  is  so  adjusted 
that  if  a  weight  equal  to  1000  grains  be  placed 
in  the  upper  vessel,  the  whole  will  sink  in 
distilled  water  at  a  temperature  expressed  by 
00  degrees  of  Fahrenheit's  thermometer,  till 
a  mark  made  on  the  stem  is  on  a  level  with 
the  fluid  surface.  When  the  spedflo  gravity 
of  a  fluid,  whether  lighter  or  heavier  than 
water,  is  to  be  determined,  the  instrument  is 
plunged  into  the  fluid,  and  weights  are  placed 
in  the  upper  vessel  till  the  mark  on  the  stem 
is  at  tbe  surface. 

To  obtain  the  specific  gravity  of  a  solid 
which  does  not  imbibe  water ;  the  instrument 
is  placed  in  distilled  water,  the  body  is  laid  in 
the  upper  vessel,  and  weights  are  added  till 
the  mark  on  the  stem  is  at  the  level  of  the 
surface  ;  tliese  weights  being  subtracted  from 
1000  grains,  leave  the  weight  of  the  body  in 
■ir:  then,  placing  the  body  in  the  lower  vessel, 
kl  otb«r  watghts  be  added  in  the  iQ)per  one 


till  the  mark  on  the  stem  is  again  ^  the  sur- 
face of  the  water ;  these  additional  ifeights 
will  express  the  loss  which  the  body  sustains 
by  being  immersed  in  water. 

If  the  substance  whose  spedfio  gravity  is 
required  be,  like  wood,  capable  of  imbibing 
water  during  the  experiment,  it  should  be  left 
in  the  lower  vessel,  while  under  water,  till  the 
instrument  is  stationary,  when  the  additional 
weights  in  the  upper  vessel  will  express  the 
weight  of  the  displaced  water  together  with 
that  which  is  imbibed ;  then,  having  dried  the 
surface,  let  the  substance  be  placed  in  the 
upper  vessel  and  weighed  in  air  as  at  first : 
the  difference  between  this  weight  and  that 
which  was  found  before  the  substance  was  put 
in  the  water  is  the  weight  of  the  water  im- 
bibed ;  and  this  must  of  course  be  su\>tracted 
from  the  observed  weight  of  the  substance  in 
water,  previously  to  substituting  the  values  of 
the  terms  in  the  last  proportion. 

The  instrument  more  usually  employed  to 
determine  specific  gravities  is  the  HvniU)- 

UETKB. 

A'BAGrON  ;  Produce  and  Industry  .-—This 
province  of  Spain  produces  wheat,  barley,  lye, 
oats,  Indian  corn,  leguminous  vegetables,  es- 
parto or  Spanish  broom,  flax,  hemp,  sumach, 
barilla  madder,  saflron,  liquorice,  fruits,  oil, 
wine,  and  timber.  The  productions  of  the 
mineral  kingdom  are  gold,  silver,  copper,  iron, 
lead,  quicksilver,  cobalt,  alum,  jet,  coals,  and 
copperas  ;  few  of  these  mines  are  now  worked. 
Peat  earth  is  found  in  the  district  of  Teruel, 
and  is  used  for  fuel.  The  mountains  abound 
in  game.  Before  the  Peninsular  war  the 
number  of  sheep  was  2,050,000  heads.  The 
produce  of  grain  and  wine  is  more  thi^i  suffi- 
cient for  the  consumption  :  but  there  is  a 
deficiency  of  homed  cattle  and  mules,  which 
are  supplied  from  France.  The  industry  of 
Aragon  is  veiy  limited  and  consists  principally 
in  manufactories  of  common  doth,  hamp  san- 
dals, sacks,  and  cordage,  hats,  leather,  pap^r, 
earthenware,  and  some  iron  foundries. 

ABAUCA'RIA,  is  the  name  of  a  singular 
genus  of  gigantic  firs,  of  which  the  Nvr/vlk 
Island  pine  is  the  best  known.  This  tree  is 
found  not  only  in  the  spot  after  which  it  has 
been  named,  but  also  in  several  other  places 
in  the  South  Seas,  as  in  New  Caledonia,  Bo- 
tany Island,  Isle  of  Pines,  and  in  some  parts 
of  the  east  coast  of  New  Holland.  It  is 
described  as  a  most  m^j^stio  tree,  growing  to 
the  height  of  from  160  to  328  feet,  with  a 
circumference  sometimes  of  more  than  30  feet. 
Its  trunk  rises  erect,  and  is  sparingly  covered 
with  long,  drooping,  naked  branches.  Tbe 
bark  abounds  in  turpentine ;  tha  wood,  which 
is  destitute  of  that  substancei  i»  vhitdy  ioagby 
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gn^  dose-brained.    It  was  once  expected  that 

this  tree  would  have  been  valuable  for  its 

timber,  and  that  it  would  have  afforded  spars 

for  the  navy  of  great  size ;  but  it  has  been 

{bond  on  trial  to  be  too  heavy,  and  Bonnsound, 

ihA  C^^MTt  ITtinter  could  only  find  seven 

ines  fit  for   nsc   out  of  thirty-four  that  he 

earned  to  be  felled.    Its  wood  is,  however, 

jKfhi  for  carpenters'  in- door  work.    Several 

ipedmens  of  this  tree  exist  in  the  collections 

e^this  ooontry.  Unfortunately  it  will  not  live 

is  the  open  air  in  the  winter,  and  its  growth 

is  §o  rapid  as  to  render  it  very  soon  too  large 

for  the  loftiest  greenhouses. 

ARBALEST  or  ARBLAST,  a  cross-bow, 
■ppean  to  have  been  derived  fh>ni  the  larger 
kaUisl^  and  was  probably  introduced  into 
Eoghmd  by  the  Normans,  who  used  it  with 
great  effect  at  the  batde  of  Hastings.  The 
VTOvs  used  for  the  cross-bow  were  called 
faanrUf  from  the  French  carreaux,  a  term 
vhieh  indicates  the  square  form  of  their 
heada. 

ABBORETUM.  An  Arboretum  in  its  bo- 
taoic  sense,  is  a  plantation  of  trees ;  in  its 
soa«i  sense,  it  has  become  associated  with  an 
baprovement  which  marks  the  present  age — 
tbie  planning  and  laying  out  of  parks  for  the 
pKiple :  pleasure  grounds  where  the  artizan 
ran  breathe  the  fresh  air  at  intervals.  The 
Derby  Arboretnm  is  an  example  of  the  muni- 
ficcsee  of  a  distingnished  family  of  manufac> 
toRfs,  the  Messrs.  Stniti  Mr.  Joseph  Strutt 
pvesenled  to  the  corporation  of  Derby,  in  1840, 
t  people's  park  or  arboretum,  on  which  he 
had  expended  about  12,000/.  It  was  beauti- 
fully laid  ont  by  the  late  BIr.  Loudon,  and  so 
mpplied  with  trees,  shrubs,  and  flowers, 
tkikeied  and  labelled,  as  to  be  a  kind  of  botanic 
girden  as  well  as  a  pleasure-ground.  It  was 
cKen  to  the  inhabitants,  with  the  corporation 
«i  trustees.  We  must  express  a  regret,  how- 
«^-T,  thai  a  charge  is  made  for  admission,  to 
de&aj  the  expense  of  keeping  up  the  groimd: 
riiis  sfaoold  not  be — alter  so  mtmificent  a  gift, 
the  least  that  the  town  could  do  would  be  to 
Afpropnate  a  small  annual  sum  for  mainte- 


ARBOR  TITJC  is  the  familiar  name  given 
ta  a  tree,  the  botanical  name  of  which  is 
T^MJ^  or  Thuya,  There  are  many  species. 
Thi»  American  Arbor  Vits  is  a  large  shrub  or 
•ical]  tree,  sometinies  called  white  cedar ;  the 
V'lod  IS  xerj  durable,  bnt  is  difficult  to  obtain 
cxrrpt  in  small  pieces;  it  makes  excellent 
po«a  and  rails,  and  the  branches  are  used  for 
aukiog  brooms.  The  Chinese  andtheWeeping 
iiior  Yitm  are  not  much  employed  in  the 
B-JL  The  Callitiia  Arbor  Tit«  is  said  by 
hr^qjoaxi  and  other  authorities  to  yield  the 


useful  substance  Ghmi  Sandarao  [SisDABAC] ; 
and  the  wood  of  this  tree,  tmder  the  name  of 
alerce,  is  in  great  repute  in  the  east  for  build- 
ing religious  edifices ;  the  roof  of  the  cele- 
brated cathedral  of  Cordova  is  built  of  this 
wood,  and  exemplifies  the  fitness  of  thb  ina- 
teriol  for  such  purposes. 

ARC,  a  bow,  signifies  any  part  of  a  cxirvo 
line.  The  straight  lino  which  joins  the  extre  • 
mities  of  the  arc  is  called  its  chord. 

The  practical  method  of  finding  the  length 
of  an  arc  is  as  fbUows : — ^Divide  the  arc  into  a 
number  of  smaller  arcs,  making  the  number 
large  in  proportion  to  the  degree  of  accuracy 
required,  and  add  together  the  chords  of  the 
smaller  arcs.  The  sum  of  the  chords  will 
differ  very  little  from  the  arc,  even  when  the 
numbed  of  sub -divisions  is  not  very  large. 
For  instance,  the  arc  of  the  quadrant  of  a 
circle,  whose  diameter  is  ten  million  of  inches, 
is  7,893,982  inches,  within  half  an  inch. 
Divide  this  quadrant  into  ten  equal  parts,  and 
the  sum  of  the  chords  is  7,845,910  inches : 
divide  the  quadrant  into  fifty  parts,  and  the 
ssime  sum  is  7,853,699  inches,  irhich  is  not 
wrong  by  more  than  one  part  out  of  24,316. 
For  only  twenty  sub-divisions  the  sum  of  the 
chords  is  7,851,963  inches,  wrong  only  by  one 
part  out  of  3890.  Therefore,  for  every  prac- 
tical purpose,  an  arc  of  a  circle  (and  the  same 
may  be  said  of  evfety  other  curve)  is  the  poly- 
gon made  by  the  chords  of  a  moderate  number 
of  sub-divisions  of  the  tat, 

ARCADE  properly  signifies  a  series  of 
arches  on  insulated  piers,  forming  a  screen, 
and  also  the  space  inclosed  by  such. 

In  addition  to  its  proper  technical  meaning, 
this  term  has  of  late  acquired  a  different  signi- 
fication among  us  as  the  popular  name  for 
what  the  Parisians  more  properiy  designate 
a  '  passage '  or  *  galerie,*  vi2.  an  alley  lined 
on  each  side  with  shops,  and  roofed  over  so 
as  to  be  in  fact  a  sort  of  in-door  street,  entirely 
protected  from  the  wedther,  and  of  uniform 
design  throughout  in  Its  architecture.  As  to 
such  a  place  being  a  very  great  publib  con- 
venience there  can  be  but  one  opinion, — as  in 
dirty  or  wet  weather,  when  the  advantages 
attending  such  mode  of  building  make  them- 
selves felt  very  sensibly.  The  Burlington 
Arcade  was  the  first  place  of  the  kind  in  Lon- 
don. Among  the  Parisian  arcades  the  Passage 
Colbert  is  one  of  the  most  striking,  both  for 
its  extent  and  architectural  display,  towards 
which  last  its  Rotunda  contributes  in  no  small 
degree. 

ARCH  is  the  general  name  for  any  sblid 

work,  whether  of  masonry  or  btherwise,  of 

which  the  lower  part  is  formed  int6  aH  arc  of 

I  a  curve  supported  at  the  two  extremities. 
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The  lower  snpporis  are  the  piers  of  the  arch; 
the  arch  is  said  to  spring  from  the  tops  of 
those  piers ;  the  Bummit  of  tlie  arch  is  the 
crown,  and  on  either  side  of  the  crown  are  the 
Jlanks  of  the  arch.  The  lower  line  of  the  arch 
stones  is  called  the  intrados  or  soffit,  the  upper, 
the  extrados  or  back;  the  arch  stones  are  called 
voussoirs,  and  the  highest  voussoir  the  key -stone. 
The  width  from  pier  to  pier  is  the  span ;  and 
the  vertical  distance  from  the  crown  to  the 
level  of  the  top  of  the  piers  is  the  height. 
The  voussoirs  are  cemented  together;  and  if 
the  cement  were  sufficiently  strong,  any  form 
might  he  given  to  the  arch,  or  at  least  any 
form  which  would  stand  if  cut  out  of  the  solid 
material.  K  we  suppose  the  stones  unce- 
mented,  their  friction  upon  one  another  would 
^  tend  to  prevent  the  disturhance  of  equilih- 
rium,  and  allow  considerable  variety  of  form 
in  arches  constructed  with  stones  of  the  same 
weight  But  if  we  suppose  the  stones  per- 
fectly smooth,  so  that  each  of  them  is  kept 
from  slipping  only  by  the  pressure  of  the  ad- 
joining two,  then  each  intrados  has  one  parti- 
cular form  of  extrados  and  one  only,  so  long 
as  the  manner  in  which  the  stones  are  cut 
follows  one  given  law. 

The  applications  of  the  arch,  in  practice, 
are  noticed  under  Abutment  ;  Bbidge  ;  But- 
tress ;  Impost  ;  Peer,  <fec. 

Sir  M.  I.  Brunei  introduced,  a  few  years 
ago,  a  singular  mode  of  constructing  arches. 
In  the  construction  of  stone  arches,  some 
kind  of  centering  is  necessary,  to  support  the 
single  stones  until  by  mutual  pressure  they 
can  support  each  other ;  but  Bnmel  demised 
the  following  mode  in  respect  to  brick  arches. 
The  piers  of  the  bridge  or  arch  having  been 
constnicted  in  the  usual  manner  up  to  the 
springing,  he  commenced  building  a  portion 
of  the  arch  right  and  left,  on  both  sides,  taking 
care  that  both  arches  progressed  at  an  equal 
rate,  so  that  they  might  balance  each  other. 
In  order  to  increase  the  cohesion  of  the 
structure,  he  introduced  bands  of  hoop  iron 
longitudinally  between  the  courses;  and  by 
these  means  he  was  enabled  to  carry  on  the 
two  semi-arches,  until  they  met  those  pro- 
duced in  a  similar  way  from  the  opposite 
piers.  A  narrow  arch,  say  about  four  feet  in 
width,  having  been  thus  completed,  Brunei 
proposed  to  extend  it  to  the  requisite  width 
by  building  on  each  side  of  it,  adding  from 
nine  to  eighteen  inches  at  a  time.  To  shew 
that — whatever  might  be  the  difficulties  in 
practice — the  principle  is  sound,  Sir  M.  I. 
Brunei  constructed  two  semi-arohes,  of  bricks 
laid  with  mortar  prepared  with  blue  lias  lime. 
Several  bands  of  hoop  iron,  and  several  slen- 
der rods  of  flr,  were  inserted  longitudinally 


between  the  courses,  extending  throughout 
the  whole  length  of  the  structure.  The  radius 
of  curvature  of  the  arch  was  177  feet,  and 
although  only  4t\  feet  wide  at  the  top,  it  was 
extended  to  the  length  of  40  feet  on  each 
side  of  tlie  centre  pier.  One  end  was  after- 
wards extended  an  additional  20  feet ;  and  as 
the  other  end  could  not  be  extended  in  the 
same  way,  in  consequence  of  want  of  space, 
a  weight  of  28 i  tons  was  suspended  from  it  as 
a  counterpoise.  Although  the  structure  fell 
about  three  years  after  its  completion,  the  fall 
was  owing  to  circumstances  independent  of 
the  principle  on  which  the  arch  was  con- 
structed. 

The  origin  of  the  arch  in  actual  construc- 
tions is  still  unknown;  it  cannot  be  stated 
with  any  degree  of  certainty,  either  in  what 
countiy  or  at  what  epoch  it  was  first  nsed. 
There  is  reason  to  think  that  it  was  unknown 
to  the  Greeks  at  the  time  when  they  produced 
their  most  beautiful  temples,  in  the  fifth, 
fourth,  and  third  centuries  before  the  Chris- 
tian sera.  The  want  of  the  arch  would  lead 
them  to  contract  the  intercolumniations,  or 
spaces  between  the  columns,  and  to  the  gene- 
ral and  frequent  adoption  of  columns  as  the 
only  mode  of  supporting  a  superstmctore. 

It  is  maintained  that  there  are  brick  arches 
at  Thebes  in  Egypt,  which  belong  to  a  very 
remote  epoch,  and  one  long  prior  to  the  occu- 
pation of  that  country  by  Alexander  the 
Great.  Etruria  seems  to  have  been  the  first 
European  country  in  which  the  arch  was 
used.  The  great  sewer  of  Rome,  com- 
monly called  the  Clo&ca  Maxima,  is  an  archfd 
construction,  which  probably  belongs  to  the 
age  of  the  Tarquins. 

The  application  of  the  arched  structore  is 
one  of  the  most  useful  mechanical  contrirazicps. 
By  means  of  it  small  masses  of  burnt  clay, 
and  conveniently  sized  pieces  of  soft  and  fria- 
ble sandstone,  are  made  more  extensively  uso- 
ful  for  the  economic  purposes  of  building,  than 
the  most  costly  and  promising  materials  wore 
in  the  hands  of  the  Greeks  and  Egyptians. 
By  means  of  it  cellars  are  vaulted ;  subways, 
or  sewers,  are  made  to  pass  under  heavy 
structures  and  along  streets  with  certainty  and 
safety ;  and  secure  and  permanent  roadways  for 
every  purpose  of  communication  are  formed 
across  wide,  deep,  and  rapid  rivers. 

The  Romans  did  not  deviate  much  from  tlic 
semicircular  form.  Arches  of  smaller  se;?- 
ments  were  certainly  used  by  them,  as  well  as 
elliptical  arches,  but  in  these  cases  they  were 
fortified  with  enormous  abutments,  which 
proves  that  the  architects  knew  very  well  the 
weak  points  of  such  a  constraotion.  Tho 
architects  of  the  twelfth,  thirteenth,  and  fonr- 
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taeoth  eentnriest  showed  what  ooold  be  done 
\j  TUjing  the  farm  and  oonatrnotion  of  the 

The  pomied  arch,  npon  its  inyenUon  or 
fizst  iBtixidiietkm  into  Europe,  seems  to  have 
exerased  the  ingenuity  of  ardiitects  in  vary- 
ing 'hm  fana  and  ^plication.  This  we  ob- 
serve in  the  nomerona  ecclesiastical  stmctores 
■  tins  eoDiitry,  in  onrbeaotifdl  pointed  styles, 
nd  BKWt  particularly  in  some  of  the  greater 
cfcnzthea  and  cathedrals. 

The  oiigin  of  the  pointed  arch  has  been 
ihttost  aa  mneh  disputed  as  the  discovery  of 
the  priiiexple  of  the  arch  itself.  It  became 
f^aenl  in  most  parts  of  Enrope  at  nearly  the 
%8Ziie  time,  and  abont  the  period  of  the  re- 
tarn  of  the  warrior-priests  and  pilgzim-sol- 
iieis  of  the  first  crosade.  This,  and  other 
dreoniBtances  which  might  be  addaced,  added 
to  the  (aet  of  the  pointed  arch  being  used  in 
IfiM  before  thai  period,  and  that  an  arch  of 
t'le  pointed  form  cannot  be  satisfactorily 
shown  to  have  been  used  in  the  northexn  and 
««^X£ni  parts  of  Europe  anterior  to  it,  give  a 
fpasonahle  degree  of  certainty  to  the  suppo- 
^tioo  thai  the  notion  was  bronght  from  the 
vaet  by  the  cmsaders. 

The  most  notable  of  the  departnrea  from 
the  principle  of  the  arch  in  bidlding  are  de- 
scribed nnder  Bbitaknia  Bbidoe;  Subpsn- 
009  BsiDax.  • 

ABCH,  TBIUMPHAL,  a  stractore  which 
the  Bomana  used  to  erect  across  their  roads 
<7  bridges,  or  at  the  entrance  of  their  cities, 
m  hononr  of  victorious  generals  or  emperors. 
They  were  of  two  kinds.  Temporary  arches 
v«f«  made  of  wood,  on  the  occasion  of  a 
trium^i.  The  others  were  permanent  struc- 
tures, boiH  first  of  brick,  afterwards  of  hewn 
Oijoe,  and  lastly  made  of,  or  at  least  cased 
with,  marble.  Their  general  form  is  that  of 
%  peraDelopipedon,  which  has  an  opening  in 
the  longer  side,  and  sometimes  a  smaller 
opemng  on  each  side  of  the  Isrge  one.  These 
r^t^nings  ue  arched  over  with  semicircular 
■zcbes,  and  the  fronts  are  decorated  with  co- 
limns  and  their  accessories  on  lofty  pedestals  : 
t}w  whole  is  Burmonnted  by  a  heavy  attic,  on 
the  &eea  of  which  inscriptions  were  generally 


arches  were  erected  under  the 
riiQklie.  Under  the  emperors  these  mona- 
mcnts  became  veiy  numerous,  and  were  over- 
'httged  with  ornaments.  One  erected  to 
.iognstoa  at  Biminl  has  the  widest  opening  of 
ihfi  ancient  arches,  the  gateway  being  81  feet 
Of  the  trimnphal  arches  remaining  at  Bome, 
that  of  Titos  is  the  oldest.  This  arch  is  or- 
nMw^^rtful  irith  Bcalptuzes  representing  the 
ttjm^  of  Utas,  ttod  the  ornaments  of  the 


temple  of  Jerusalem  which  he  brought  as 
spoils  to  Bome.  But  arches  were  also  raised 
in  honour  of  emperors  for  benefits  conferred 
on  their  country  on  some  particular  occasions ; 
such  is  the  fine  arch  of  Tnuan  on  the  old 
mole  of  Ancona.  Another  fine  arch  in  me- 
mory of  Tn^an  exists  at  Benevento ;  it  is 
ornamented  with  fine  rilieri,  and  is  in  very 
good  preservation.  AH  these  are  single 
arches;  but  others  have  two  smaller  archways, 
one  on  each  side  of  the  great  central  one. 
These  are  consequently  oblong  in  their  shape, 
and  have  a  hearier  appearance  than  the  single 
arch.  Two  of  tliese  triple  arches  still  exist  at 
Bome,  that  of  Septimius  Severos,  and  that 
called  the  arch  of  Constantino. 

There  are  other  arches  in  various  parts  of 
Italy,  at  Aquino,  Aosta,  and  Polain  Istria,  and 
several  in  the  south  of  France,  of  which  those 
of  Nismes  and  Orange  are  the  best  preserved. 
There  are  several  arches  in  Syria  and  in  Bar- 
baiy,  particularly  one  at  Tripoli,  and  another 
at  Constantina.  In  modem  times  triumphal 
arches  have  been  raised  in  imitation  of  the 
Boman  arches.  Those  of  the  gate  of  St.  Denis 
and  the  gate  of  St  Martin,  at  Paris,  were 
raised  in  honour  of  Louis  XTV.  Bonaparte 
slso  had  one  constructed  on  the  place  du 
Carousel,  after  the  model  of  the  triumphal 
arch  of  Septimius  Severus  at  Bome.  The 
much  larger  arch,  the  ^  Arc  de  PEtoile,'  at  the 
Barrri^e  de  Neuilly,  was  commenced  in  1806, 
after  the  battle  of  Austerlitz,  and  has  only 
recently  been  finished  (1847.)  Another  arch 
(L'Arco  della  Pace)  which  was  begun  by 
Bonaparte's  order  at  Milan,  on  the  opening  of 
the  funous  road  across  the  Simplon,  has  sinco 
been  completed  by  the  Austrian  government 
In  London  there  is  a  single  arch  at  Hydu 
Park  Comer. 

ABCHANGEL,  considered  as  a  province, 
has  very  Uttle  to  do  with  the  industry  of  all 
nations.  Its  climate  is  severe,  and  its  pro- 
ductions few.  The  bread  in  use  is  a  com- 
pound of  meal,  moss,  scrapings  of  the  bark  of 
the  pine,  and  grated  roots ;  yet  this  food, 
coarse  as  it  is,  is  unknown  to  more  northern 
palates,  which  must  be  content  with  dried  fish. 
The  southern  districts  grow  hemp  and  flax, 
and  a  few  kinds  of  vegetables.  The  forests 
produce  very  fine  timber.  Salt  and  bog- iron 
form  the  chief  mineral  weslth. 

The  manufacturing  and  mechanical  industry 
of  the  people  is  principally  confined  to  ship- 
building, the  preparation  of  pitch  and  tar,  and 
the  weaving  of  linen,  which  latter  occupation 
fills  up  the  leisure  hours  of  the  peasant's 
Tofe  in  the  circles  of  Kholmogoiy  and  Arch- 
angel, and  constitutes  a  lucrative  branch  of 
I  their  commerce  with  St  Petersburg,  Mosoowy 
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and  other  Bussian  marts.  Pitch,  tar,  timber, 
tallow,  train-oil,  hemp,  flax,  mats,  canyas, 
sidns,  and  fm:s,  are  the  chief  exported  pro- 
duce. 

But  the  toum  of  Archangel  (the  chief  plaee 
in  the  province),  is  notable  in  a  commercial 
point  of  view.  It  is  the  most  northern  empo- 
rium of  trade,  and  the  Oldest  port,  iti  the 
Bussian  dominions.  It  is  now  the  chief  mart 
of  the  Bussian  northern  trade,  as  it  was  for- 
merly of  all  the  traffic  between  Mttscovy  and 
foreign  parts.  The  exports  consist  of  lin- 
seed, rye,  oats,  wheat,  barley,  flax,  tow,  tallow, 
train-oil,  mats,  deals,  battens  and  ends,  pitch, 
and  tar.  The  imports,  which  are  generally 
confined  to  the  town  and  neighbourhood,  are 
sugar,  coffee,  spices,  salt.,  woollens,  hard- 
ware, &e.  In  1846  there  were  634  vessels 
cleared,  of  which  868  were  British,  the  car- 
goes being  valued  at  1,063,700/.  The  port  is 
connected  by  canals  with  the  Volga  and  the 
Neva.  The  navigation  is  open  generally  from 
May  to  the  end  of  September,  and  during 
this  period  the  river  is  covered  with  vessels 
and  boats  of  all  sizes  ;  the  quays  and  shores 
are  peopled  with  multitudes,  variously  and 
actively  employed;  and  the  great  road  from 
Siberia  is  covered  with  travellers  and  loaded 
carts  and  waggons.  An  associaUoh  called 
the  *  White  Sea  Company,'  was  formed  at 
Archangel  in  1808 ;  it  despatches  a  fleet  of 
vessels  every  year  on  fishery  expeditions  to 
the  coast  of  Nova  Zembla,  Kalguiew,  and 
Spitzbergen,  at  the  ladt  of  which  the  crews 
sometimes  winter. 

ABCHEBY,  A  few  notices  of  the  me- 
chanical construction  of  the  implements  of 
archery  will  be  found  under  their  proper 
he^ings. 

ABCHIL,  orchilf  litmus^  or  tournsole,  is  a 
blue  dye  procured  from  the  rocella  tinctoHa 
and  ceanora  tartarea^  which  are  lichens  grow- 
ing abundantly  in  the  Canary  and  Cape  Verde 
Islands.  The  colouring  matter  of  these  plants 
appears  to  be  a  peculiar  vegetable  principle 
which  has  been  called  crythrine :  it  may  be 
extracted  either  by  means  of  alcohol  or  am- 
monia, but  the  latter  is  employed  by  those 
who  manufacture  the  colour,  which  is  gene- 
rally sold  in  small  flat  pieces,  and  known  by 
the  name  of  litmus. 

Archil  is  brought  to  market  in  three  states 
— ^violet-red  liquid  paste,  blue  lumps,  and 
powder.  It  is  employed  by  chemists  to  ascer- 
tain the  presence  of  acids  in  solution,  because 
it  has  the  property  of  changing  from  blue  to 
red  by  contact  with  adds ;  and  it  also  detects 
alkalies,  by  restoring  the  blue  which  had  been 
changed  by  acids.  Archil  is  net-er  used  alone 
as  a  dye,  on  account  of  its  want  of  perma- 


nence. It  is,  however,  employed  for  the  pur- 
pose of  deepening  and  improving  the  tints  of 
other  dyes,  and  it  imparts  a  bloom  which  it  ia 
difficult  to  obtain  from  other  substanees. 
Liquid  archil  is  much  used  for  staining  wood, 
and  tinting  silk  stockings. 

M.  Clenchard,  a  French  chemist,  has  re- 
cently (1850)  patented  a  mode  of  using  archil 
in  the  dyeing  and  printing  of  woollen  and 
silk  goods ;  in  which  the  archil  is  combined 
with  alkalies  and  lime,  abd  applied  to  the 
woven  material  with  a  more  direct  aetioa 
than  in  the  ordinary  mode  of  its  use. 

Archil  communicates  a  beautiM  violet  co- 
lour to  marble. 

The  island  of  Teneriflb  is  said  to  yield  an- 
nually about  30,000  lbs.  of  the  lichen  from 
which  archil  is  prepared. 

ABCHIBtEDEAN  SCBEW.  Th6  great 
Greek  philosopher,  Archimedes,  is  associated 
with  many  valuable  discoveries  in  science, 
among  which  the  principle  of  specific  gravity, 
and  certain  geometrical  theorems,  stand  out 
prominently.  But  the  hydrostatic  screw  is 
the  contrivance  which  connects  his  name 
more  particularly  with  the  arts.  Whether  it 
is  true  that  he  travelled  itito  Egypt,  and  in- 
vented the  screw  as  a  means  of  raising  the 
water  of  the  Nile  to  points  which  it  could  not 
otherwise  reach,  is  a  disputed  question ;  but 
it  is  known  that  he%as  aware  of  the  action  of 
such  a  screw. 

In  what  way  the  Archimedenil  screw  maybe 
made  available  for  raising  water,  is  explained 
under  Hydrathjcs;  whilb  its  application  to 
steam  navigation  is  noticed  under  Scbew 
Pbopeller. 

ABCHIPEIAGO.  The  small  but  luxuriant 
islands  which  speckle  the  Mediterranean,  be- 
tween Greece  and  Asia  Minor,  are  rich  in  pro- 
duce which  forms  no  inconsiderable  part  of 
the  commerce  of  Europe  and  the  Levant. 
Many  of  tlieso  islands  are  composed  almost 
entirely  of  a  pure  white  marble,  of  which  tho 
Parian,  from  Paros,  where  it  was  formerly 
most  worked,  is  often  mentioned  by  ancient 
writers.  The  productions  of  the  islands  aro 
wine,  oil,  gum-mastic,  raisins,  figs,  silk,  honey, 
wax,  olives,  and  various  fruits,  especially  the ' 
lemon  and  orange :  cotton  is  grown  in  small 
quantities  on  Milo  and  other  islands,  and 
might  be  cultivated  to  a  great  extent;  it  is 
remarkable  for  its  brilliant  white  hue.  Some 
of  the  larger  islands  contain  sulphur,  alum, 
iron,  and  other  minerals.  An  extensive  8i)oiige 
fishery  has  also  long  been  established  among 
the  Sporades,  which  are  noted  fbr  their  fine 
sponges. 

ABCHTTECTUBE.  A  formal  treatise  on 
architecture  being  beyond  the  limits  of  the 
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present  woi^  the  reader  is  referred  simply  to 
the  names  of  the  chief  component  parts  of  an 
architectural  stractore,  and  to  some  of  the 
most  famous  buildings. 

AKCHITBAYE,  is  the  lower  part  of  any 
simetore  supported  by  pillars,  or  the  lower 
beam  which  rests  upon  the  columns  and  joins 
tbem  together,  on  which  the  whole  entabla- 
ture (or  ornamental  part  which  comes  imme- 
diately above  the  columns)  rests.    When  pil- 
lars support  an  arch,  the  voussoirs  supply  the 
place  of  an  architrave,  by  which  name  they 
are  sometimes  called.    In  the  same  way  the 
flat-beam,   or  row  of  stones  coming  imme- 
diately above  a  door  or  window,  is  caUed  the 
architrave. 

ARCHIVOLT,  or  ARCHIVAULT,  is  the 
ornamented  band  or  moulding  which  runs 
round  the  lower  part  of  all  the  voussoirs  of 
an  areh. 

ARCH -LUTE,  a  large  lute,  or  double- 
«.tringdd  theorbo,  formerly  ased  by  the  Ita- 
lians for  the  base  parts,  and  for  accompanying 
the  Toice.  This  instrument  had  fourteen 
notes,  the  highest  whereof  was  A,  the  fifth 
line  in  the  base,  the  lowest  the  double  O 
below.  It  possessed  considerable  power.  It 
was  about  five  feet  in  extreme  length,  and 
prox>ortionally  large  in  the  body.  At  the 
commencement  of  the  last  century  this  in- 
strument was  much  in  use.  Handel  em- 
ployed it  in  many  of  his  early  operas. 
ABCOGRAPH.  [Cycloobaph.] 
ARCTIC  FOX,  a  small  species  of  fox 
( Cattis  lagopuM\  celebrated  for  the  beauty  and 
fineness  of  its  ftir,  which  has  long  been  con- 
sidered a  valuable  article  of  commerce.  The 
colour  of  the  fur,  as  is  the  case  with  all  ani- 
mals which  inhabit  very  high  latitudes,  varies 
according  to  the  season,  being  slaty  blue  in 
summer,  and  pure  white  in  winter.  It  is  in 
tiie  latter  state  that  the  fur  is  most  esteemed, 
not  only  on  account  of  its  colour,  but  like- 
vise  because  it  is  of  a  closer  and  finer  quality 
than  at  any  other  time,  and  therefore  fitted 
for  producing  more  costly  articles. 

ARDECHE,  one  of  the  southern  depart- 
loents  of  France,  has  considerable  manufac- 
turing industry.  There  are  numerous  tan- 
neries for  shoe  and  glove  leather,  paper-mills, 
cotton,  wooUen  cloth  and  silk  factories.  Oreat 
attention  is  paid  to  the  rearing  of  silkworms, 
fi>r  the  production  of  raw  silk,  of  which  about 
7riO,000  lbs.  are  brought  to  market  annually. 
The  department  contains  mines  of  lead,  cop- 
per, iron,  manganese,  antimony,  alum,  and 
coal :  marble  of  different  colours,  gun  flints, 
porcelain  day,  and  pumice-stone  abound. 
Particles  of  gold  are  found  in  the  Rhone,  the 
Ardedie,  the  Eiieuz,  and  also  mixed  with 


antimony  in  the  mines  of  the  commiOM  ol 
Malbosc. 

The  number  of  manufacturing  towns  if 
considerable.  Annonay,  the  largest  town  in 
the  department,  has  numerous  establiahmenta 
for  dressing  kid  and  Iamb  skins  for  glove 
leather,  the  annnal  value  of  which  amonnta  to 
0,000,000  francs ;  there  are  also  several  siik- 
miUs,  and  paper  factories  whloh  produce  the 
best  piq>er  iu  France ;  the  value  of  the  paper 
made  here  is  stated  to  be  8,000,000  francs  a 
year;  the  production  of  white  silk  for  the 
manufacture  of  btondea  and  tulles  has  rapidly 
increased  of  late  yean. 

ARDENNES,  a  depaflrtnient  of  Franee  on 
the  Belgian  frontier,  has  manufaetures  in 
ironmongery  of  all  kinds,  broad  oloth,  cash- 
mere shawls  and  other  woollen  stnft,  shoe 
and  white  leather,  hosiery,  coarse  linen,  and 
hats ;  there  are  ako  several  glass-works,  iron- 
ftunaces,  and  brass-foundries.  Coal,  iron, 
slate,  porcelain  clay,  and  sand  used  in  the 
manufiusture  of  plate  glass,  are  found.  At 
Chaileville  the  chief  manufactures  are  fire- 
arms, hard-ware,  and  nails ;  there  are  also 
soaperies  and  brass  foundries  in  the  town. 
Rethel  is  a  busy  place,  and  is  largely  engaged 
in  the  woollen  manufaetuTM ;  it  contains  also 
several  tanneries,  breweries,and  iron-foundries. 
The  environs  are  fertile,  yielding  good  pas- 
turage and  timber,  and  contain  stone  quarries 
and  iron-mines.  Sedan  has  been  long  famous 
for  its  fine  broad  cloths,  and  especially  for  its 
fine  blacks.  The  total  yearly  value  of  this 
manufacture  is  set  down  at  16,000,000  francs. 
The  environs  are  studded  with  factories  and 
workshops,  engaged  in  the  woollen  trade; 
there  are  also  several  iron-works,  tanyards  and 
dyehouses. 

ARDROSSAN  is  worthy  of  our  attention, 
for  the  part  which  it  now  fills  in  the  system  of 
steam  navigation.  Placed  on  the  west  coast 
of  Scotland,  near  Ayr,  it  hJtft  railway  commu- 
nication with  Glasgow  on  the  north -ea:^,  and 
with  Carlisle  on  the  south-east  The  port 
having  many  natural  advantages,  a  harboiu- 
was  commenced  there  in  1806 ;  it  has  been 
for  many  years  in  a  state  to  receive  shipping, 
and  is  now  considered  one  of  the  safest  and 
most  accessible  on  the  west  coast  of  Scotland. 
Steamers  ply  regularly  from  Ardrossan  to 
various  ports  of  England,  Scotland,  and  Ire- 
land. 

ARDWICK  LIMESTONE,  is  a  calcareous 
bed  or  series  of  beds  containing  shells  and  fish 
remains,  in  the  upper  part  of  the  coal  forma- 
tions of  Manchester  and  Lebetwood.  There 
is  a  coal-bed  above  it  at  Manchester. 

ARE,  is  the  modem  French  measure  of 
surface,  forming  part  of  the  decimal  svstcm 
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etaiih  ft  place  in  this  work ;  but  a  few  u^eftii 
mlea  and  pit)pettle8  of  numbersi  applicable  to 
tbe  mechanical  arts  and  to  the  details  of 
mty-day  life,  are  giyen  under  various  head- 
ings. 

ARITHMETEB,  is  another  name  for  thd 
Abacus,  sometimes  employed    in    teaching 
children  the  rudiments  of  arithmetic. 
,  ARITHMETICAL  PROPORTION,  is  the 
relation  which  exists  between  four  numbers, 
of  which  the  first  and  second  have  the  some 
difference  as  the  third  and  fourth.    Thus : — 
1      :     2    and    81      :     82 
7     t     3    and    16      :      12 
2|    !     S\  and      If   :       2| 
are  severally  in  arithmetical  proportion,  and 
in  every  such  proportion  the  sum  of  the  ex- 
tremes is  equdl  to  that  of  the  means.  Thus — 
12  +  7  =  3  +  16 

ARKANSAS.  This  fine  American  river, 
the  largest  afiiuont  (except  tho  Missouri)  of 
the  Mississippi,  has  at  the  present  time  a 
commercial  interest  imparted  to  it  by  the  pro- 
posed railway  across  America  firom  the  At- 
lantic to  the  Pacific.  The  Arkansas  has  its 
rise  in  the  Rocky  Mountains,  and  flows  2000 
miles  to  the  Mississippi ;  and  one  of  the  rail- 
way projects,  suggested  to  the  enterprising 
Americans  by  the  discoveries  in  CaUfomia 
and  by  the  possession  of  Oregon,  is  to  form  a 
railway  up  the  valley  of  this  river,  cross  the 
range  of  the  Rocky  Mountains  at  the  lowest 
available  pass,  and  descend  to  the  plains  of 
Oregon  and  California.  Whether  this  stu- 
pendous project  win  ever  bo  executed,  remains 
to  be  seen ;  in  the  mean  time  the  Arkansas  is 
a  mediimi  for  bringing  the  produce  of  the 
West  to  the  Mississippi  and  New  Orleans. 

ARKANSAS,  one  of  the  territories  of  the 
United  States  which  lie  westward  of  the  Mis- 
sissippi, is  too  young  in  civilization  to  present 
an  important  figure  in  manufactures  and  in- 
dustry. It  is  however  progressing  rapidly. 
The  chief  produce  is  Indian  com,  wheat,  r^'e, 
oats,  potatoes,  cotton,  wool,  tobacco,  and  hay. 
It  has  numerous  tanneries  and  manufactories 
of  leather,  distilleries,  and  flour-mills. 

ARKEEKO,  a  sea-porton  the  western  coast 
of  the  Red  Sea,  exhibits  to  us  the  mode  in 
which  the  products  of  Arabia  and  Persia  reach 
Abyssinia.  The  goods  are  landed  at  Arkccko, 
where  the  kafllas  of  caravans  assemble.  From 
Arkeoko  the  kafllas  journey  in  a  southward 
direction,  passing  over  the  Taranta  mountains, 
and  proceed  to  Dixon,  the  first  Abyssinian 
town  on  that  side,  and  thence  to  Adowa,  the 
chief  mart  of  trade  in  the  Idngdom  of  Tigr^. 

ARKWRIGHT,  SIR  RICHARD,  is  so 
intimately  associated  with  the  progress  of  the 
mighty  cotton  manufacture  in  this  ooontty, 
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that  that  history  could  not  be  understood 
without  a  notice  of  his  inventions  and  im- 
provements. 

Bom  in  1732  at  Preston,  of  parents  too 
humble  to  give  him  anything  more  than  a 
very  slight  education,  Arkwright  had  to  earn 
his  living,  first  as  a  barber,  and  then  as  a 
dealer  in  hair.  But  his  mind  was  busy  all 
this  time.  To  use  Carlyle's  quaint  language 
— *  Nevertheless,  in  stropping  of  razors,  in 
shaving  of  dirty  beards,  and  the  contradictiona 
and  confusions  attendant  thereon,  the  man 
had  notions  in  that  rough  head  of  his .'  Spin- 
dles, shuttles,  wheels,  and  contrivances,  plying 
ideally  within  the  same  ;  rather  hopeless 
looking,  which,  however,  he  did  at  last  bring 
to  bear.    Not  without  difficulty.' 

Conflicting  statements  render  it  difficult  to 
trace  the  history  of  the  machinery  by  which 
Arkwright  so  greatly  improved  the  cotton 
manufacture.  It  is,  however,  certain  that  in 
1767  he  employed  a  clockmaker  named  Kay, 
then  residing  at  Warrington,  to  make  a  model, 
Which  was  speedily  followed  by  a  working 
machine.  This  machine  was  flrst  set  up  at 
Preston ;  but,  fearing  to  encounter  such 
riotous  opposition  as  had  been  called  forth 
shortly  before  by  the  introduction  of  Har- 
greaves'  spinning-jenny,  Arkwright  removed 
it  to  Nottingham,  where  he  obtm^ned  pecuniary 
assistance  from  the  Messrs.  Wright,  bankers, 
and  shortly  entered  into  partnership  with 
Messrs.  Need  and  Strutt,  eminent  stocking, 
manufacturers  of  that  town.  By  this  impor- 
tant connection  the  mechanical  skill  of  Mr. 
Jedediah  Strutt,  who  invented  the  contrivance 
by  which  Lee's  stocking-frame  was  adapted  to 
the  production  of  ribbed  stockings  was  brought 
to  bear  upon  certain  deficiencies  of  the  ma- 
chine with  great  advantage.  In  1769  a  patent 
was  obtained  for  the  machine,  the  most  im- 
portant feature  of  which  was  the  use  of  two 
pairs  of  rollers,  technically  called  drawtn4/ 
rollcn,  the  first  pair  revolving  slowly  in  con- 
tact with  each  other,  and  the  second  pair 
revolving  in  like  manner,  but  with  greater 
velocity.  The  lower  roller  of  each  pair  was 
fluted  longitudinally,  and  the  upper  one 
covered  with  leather,  and  the  two  were  pressed 
together  with  a  gentle  pressure  by  means  of 
weighted  levers,  in  order  that  they  might  take 
sufficient  hold  of  the  soft  cotton  passed  bo  - 
twcen  them.  The  fibres  of  the  cotton -wool 
were  first  laid  smooth  and  straight,  by  carding 
or  combing,  so  as  to  produce  a  soft  loose  rib- 
bon or  coid  called  a  sliver^  the  end  of  which 
was  introduced  between  the  first  pair  of  rollers. 
In  passing  between  them  it  received  no  frirther 
change  than  a  slight  compression,  but  as  from 
them  it  was  conducted  to  the  second  pair  of 
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roDen,  mimng  with  twiee^  thnce,  or  more 
times  the  relocity  of  the  first  pair,  it  was  ex- 
tmded  or  drawn  out  to  two,  three,  or  more 
dmes  its  original  length,  its  thickness  being 
redvtd  in  like  proportioii.    Afi  this  action  is 
efiectei  bf  the  sliding  of  the  fibres  upon  one 
&oth«r,  die  distance  between  the  two  pairs 
of  TtiSen  mtist  be  so  a4|tisted,  hi  relation  to 
tbf  iTcnge  length  of  the  fibres,  that  the  two 
fsn  maj  nerer  have  hold  of  one  fibre  at  the 
taof  time.     Sneh  is  Uie  beauttftOly  simple 
pitS'^iple  upon  ^hich,  with  the  aid  of  twisting, 
i&e  thick  soft  sliyer  or  carding  is  converted 
tst/>  a  fine,  hard,  and  compact  yom  or  thread. 
Aikvrights  spinning-machine  was,  in  the 
in\  izistance,  worked  by  horse  power ;  bnt  in 
!T71  the  partners  boilt  a  spinning  mill  for 
▼  ridng    by    water-power  at  Cromford,  in 
ISrrt'Tsfaxre,  from  which  establishment,  *the 
mz^iDg-place,'  as  it  has  been  styled,  'of  the 
fartDry  opnlence  and  power  of  Great  Britain,' 
th«  machine  took  the  name  of  the  waUr^ratne^ 
sad  the  yam  prodnced  by  it  that  of  waier-twitt. 
It  «u  in  ^e  arrangement  of  this  establish- 
Bpnt,  the  first  of  its  kind,  that  Arkwright 
iLazufested  that  extraordinary  talent  for  me- 
^Jtt&ieal  contrivanoe  and  a^jnstment,  and  for 
tie  DO  less  difilenlt  task  of  training  htunan 
vi-Qls  to  take  their  places  as  part  and  parcel 
rf  a  Tsstand  complicated  automatic  apparatus, 
«>dch  earned  for  him  the  title  of  father  of  the 
faricry  aystetn. 

Notwithstanding  the  snperior  qtuUity  of  the 
vsrer-twist  over  other  yams,  a  superiority 
«fa:<*h  rendered  it  arailable  fbr  use  as  warp, 
Ui<^  preyndieed  manufacturers  formed  a  com- 
NnitioD  to  oppose  its  use,  and  thus  compelled 
irVnight  and  his  partnen  to  commence  the 
.rsaufactiire  of  it  themselyes,  first  into  stock- 
rr«  and  afterwards  into  calicoes  similar  in 
'pality  to  those  now  used. 

The  invention  of  the  machine  for  spinning 

^  roHers  was  followed  up  by  various  improve- 

'^r^atfi  in  the  mechanism  for  carding  and  for 

'  '^  *T  pTTfcesses  in  the  cotton  manufacture,  for 

•^•ich  Aikwrigfat  obtained  a  second  patent  in 

ITT.'j.  A9,  however,  Uie  cheapness  and  beauty 

( *he  new  cotton  fabrics  had  by  this  time  led 

''  AD  extensive  demand,  the  hostile  manufac- 

'*-r  r;   altered  their  tactics,  and  instead  of 

'■'^eaTouring  to  put  down  Arkwright*s  inven- 

'  'i*,  they  soon  began  to  dispute  his  claim  to 

^'^-SQ,  ntnd  to  appropriate  them  in  defiance  of 

t «  patent  rights.     The  use  of  his  new  me- 

-ritdsm  was  extended  in  the  course  of  a  few 

.  ^v%  by  fieences  granted  by  the  patentees, 

'-  ■  vf^fy  i^reat  csxtent,  and  this  circumstance 

^adcpHi  piracy  more  easy.     In  1782  Ark- 

^.^irt  eomptited  that  the  new  mantifiicture 

lircady  employed  Upwards  of  BOOO  persons, 


and  a  capitd  of  200,000/.  In  some  cases  the 
new  machinery  was  destroyed  by  mobs,  con- 
nived at,  if  not  encouraged,  by  the  higher  and 
middle  classes ;  while  in  others  the  unautho- 
rized use  of  it  without  payment  to  the  paten- 
tees  was  carried  to  a  great  length.  He  be- 
came involved  in  costly  litigation,  during 
which  attempts  were  made  to  deprive  him  of 
the  fame  resulting  fh>m  his  inventions ;  the 
result  has  been  to  give  merited  praise  to  one 
or  two  earlier  inventors  who  had  languished 
in  obscurity,  but  leaving  quite  enough  to  jus- 
tify the  high  fame  which  Arkwright  had 
achieved. 

Prosperity  continued  to  attend  the  establish- 
ment of  Arkwright  and  his  partners,  notwith- 
standing the  adverse  decisions  of  the  courts. 
His  partnership  with  Mr.  Strutt  terminated  in 
1783,  after  which  time  he  retained  the  wotks 
at  Cromford,  which  were  subsequently  carried 
on  by  his  son,  while  Mr.  Strutt  continued  the 
woriks  at  Belper,  which  were  founded  about 
1776.  How  greatly  the  cotton  manufacture 
extended  under  the  stimulating  elS&ot  of  his 
improvements  may  be  conceived  fi*om  the  fact 
that  the  imports  of  cotton-wool,  which  ave- 
raged  less  than  6,000,000  lbs.  per  annum  in 
the  five  years  fh>m  1771  to  1775,  rose  to  an 
average  of  25^448,270  lbs.  per  annum  in  the 
five  years  ending  with  1790. 

Arkwright  was  a  vety  early  riser;  devoted 
himself  most  assiduously  to  business ;  was  a 
severe  economist  of  time;  was  exceedingly 
sanguine  in  his  disposition ;  and  entertained 
an  unbounded  confidence  in  the  wealth-pro- 
ducing powers  of  maehineiy  and  manufactures. 
To  his  credit  it  is  recorded  that  when  upwards  of 
fifty  years  of  age  he  made  strenuous  efforts  to 
retrieve  the  deficiencies  of  his  early  education ; 
rede^ning  time  £h>m  the  hours  usually  devo- 
ted to  sleep  in  order  to  apply  one  hour  a  day 
to  grammar,  and  another  to  writing  and  ortho- 
graphy. In  1786,  on  occasion  of  presenting 
an  address  to  George  III.  after  the  attempt 
on  his  life  by  Margaret  Nicholson,  he  received 
the  honour  of  knighthood ;  and  in  the  fbllow- 
ing  year  he  served  as  high  sheriff  of  Deri>y- 
shire.  He  died  in  1792,  leaving  property  to 
the  extent  of  half  a  million  sterling ;  and  his 
son  Richard,  who  died  in  1843,  is  said  to  have 
been  the  richest  commoner  in  England. 

ARLES.  The  situation  of  Aries  on  the 
banks  of  the  Rhdne  gives  it  considerable  ad- 
vantages for  trade.  There  is  also  a  narigable 
canal,  which  runs  firom  the  Rhdne  to  the  sea. 
The  com,  wine,  firnitB,  manna,  cattle,  soda, 
salt,  wool,  and  oil,  of  the  surtonnding  oottntsryi 
find  sale  at  Aries ;  and  several  manufiieturea 
are  carried  on,  as  of  glass  bottles,  soap^  silki 
tobacoo,  and  brandy.    Aries  has  a  very  aotftra 
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coasting  trade :  merchant  steamboats  ply 
regularly  to  Marseillei  and  passenger  steamers 
up  the  river  to  Avignon,  Lyon,  and  Seyssel ; 
about  100  vessels,  of  from  30  to  180  tons,  are 
constantly  under  weigh  for  Marseille  or  Tou- 
louse. 

ARMAGH,  one  of  the  north-eastern  conn- 
ties  of  Ireland  is  one  of  the  seats  of  the  flax 
and  linen  manufacture,  which  is  chiefly  in  the 
hands  of  the  small  fanners.  Cotton  is  also 
manufactured,  but  not  to  any  great  extent. 
Spinning  machinery  has  been  introduced  in  a 
very  limited  degree. 

ARME'NIA.  However  important  Armenia 
may  be  in  a  geographical  and  historical  sense, 
its  industrial  and  commercial  features  are  soon 
enumerated. 

Armenia  produces  abundance  of  excellent 
iron  and  copper,  which  are  exported  to  MosuL 
Rich  mines  of  gold  and  silver  exist  near  Keb- 
ban  and  Argana,  in  the  two  branches  of  the 
Taurus  which  inclose  the  valley  of  Earpoot 
(anciently  Soph^ne),  through  which  the  Eu- 
phrates passes  in  its  way  fr^m  Armenia  to 
Syria ;  rock  salt  abounds  in  the  valley  of  Eul- 
pia,  which  slopes  towards  the  Araxes,  four 
miles  below  the  fortress  of  Koor  Ougley.  A 
range  of  hills,  bordering  the  valley  on  the  east 
side,  is  apparently  entirely  composed  of  that 
mineral,  and  in  the  sides  of  these  numerous 
excavations  have  been  made. 

The  vaUeys  of  Armenia  are  fertile  in  grain, 
tobacco,  manna,  hemp,  cotton,  and  in  fruit- 
trees,  particularly  a  large  description  of  apple, 
and  walnuts.  The  excellence  of  the  Arme- 
nian cotton  was  noticed  by  Marco  Polo. 

ARMILLA,  is  a  bracelet,  or  large  ring,  for 
the  wrist  or  arm.  The  wearing  of  the  armilla, 
or  bracelet,  as  an  .ornament,  is  of  very  high 
antiquity.  It  occurs  in  Genesis,  chap,  xxiv., 
22,  23,  where  Abraham  sends  his  servant  to 
seek  a  wife  for  Isaac.  The  Amalekite  who 
slew  Saul  (2  Sam  i.  10)  '  took  the  crown  that 
was  upon  his  head,  and  the  bracelet  that  was 
on  his  arm,'  and  brought  them  to  David.  The 
armilla  is  often  mentioned  by  the  Roman 
writers,  and  it  was  worn  both  by  males  and 
females.  It  was  also  used  as  a  reward  for 
mihtary  bravery. 

The  Hamilton,  Townley,  and  Knight  collec- 
tionfl  of  antiquities,  in  the  British  Museum, 
contain  arraillas  in  great  quantities,  and  of  al- 
most every  variety  of  form,  in  gold,  in  silver, 
and  in  bronze. 

These  armiUflB  are  interesting  in  an  indus- 
trial point  of  view,  in  so  far  as  they  illustrate 
metallurgy  in  early  times. 

ARMOUR,  is  a  general  term  for  any  defen- 
sive habit  worn  to  protect  the  wearer  from  the 
attack  of  an  enemy.    Hwrneu  is  a  name  for- 


merly applied  in  this  country  to  annonr  in  the 
aggregate. 

Some  of  the  earliest  manufaotores  in  metal 
were  connected  with  the  making  of  armour. 
In  the  Bible  we  find  the  shield,  helmet  and 
breastplate  mentioned  at  a  very  early  period  ; 
and  greaves,  or  armour  for  the  legs,  are  named 
among  the  armour  of  Goliath.  Homer  men- 
tions  them,  and  his  descriptions  of  the  breast- 
plate of  Agamemnon,  the  shield  of  Achilles, 
and  the  golden  armour  of  Glaucus,  indicate 
the  highly  decorated  character  of  much  ancient 
armour. 

The  complete  Roman  armour  consbted  of 
the  helmet,  shield,  lorica,  and  greaves.  The 
lorica  was  originally  of  leather,  but  in  the 
time  of  Serrius  Tullius  the  whole  of  the 
Roman  body  armour  was  of  brass.  The 
Roman  lorica  was  frequently  enriched  with 
embossed  figures.  Each  Roman  legion  had 
its  own  device  marked  upon  its  shields. 

The  early  Britons  i^pear  to  have  used  no 
armour  except  the  shield ;  but  many  of  the 
Anglo-Saxons  wore  lorica  of  leather  and  four> 
cornered  helmets,  having  probably  derived 
them  from  the  Romans.  The  Anglo-Saxon 
soldiers  appear  in  drawings  of  the  eighth  cen- 
tury with  no  armour  besides  the  shield  and 
helmet,  and  armed  with  the  sword  and  spear. 
Towards  the  close  of  the  ninth  century  the 
corium,  or  corietum,  was  the  armour  generally 
used.  It  was  formed  of  hides  cut  into  the 
resemblance  of  leaves,  and  covering  one 
another.  The  weight  of  the  ringed  byme 
seems  to  have  been  found  a  great  impediment 
to  actirity.  Edward  the  Confessor  i^pears  on. 
his  great  seal  in  a  diadem  evidently  put  upon 
a  heUnet.  The  casque  worn  by  the  nobility 
was  of  metal,  and  of  a  pointed  conical 
shape,  but  ornamented  with  gold  and  jewels, 
and  in  the  later  specimens  furnished  with  « 
ntualy  or  small  projecting  piece  to  shield  the 
nose. 

The  Danes,  on  their  first  appearance  in 
England,  seem  to  have  had  no  armour  beyond 
a  broad  collar  or  thorax  of  flat  rings,  and 
leather  greaves  or  rather  shin-pieces ;  but 
about  the  time  of  Canute  tliey  adopted,  pro  • 
bably  from  the  Normans,  a  timic  with  a  hood 
and  long  sleeves,  and  chaunes,  or  pantaloons, 
which  covered  the  feet,  all  of  these  being 
coated  with  perforated  lozenges  of  steel,  called 
from  their  resemblance  to  the  meshes  of  a 
net,  macUat  or  masclet.  They  wore  also  a 
rounded  conical  helmet,  or  skull-cap,  with  a 
round  knob,  under  which  were  painted  the 
rays  of  a  star  on  its  apex,  and  a  large  broad 
nasal,  to  which  the  hood  being  drawn  up  over 
the  mouth,  was  attached,  so  as  to  leave  no- 
thing but  the  eyes   exposed.     The  shield 
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lemaxned  as  before,  and  the  weapons  were 
spears,  swords,  and  battle-axes,  or  bipezmes. 
Fnnn  tho   period  of  tbe  Conquest,  seals, 
espeeUIlT  those  of  onr  kings,  and  monomental 
effigies,  fnnush  abundant  evidence  as  to  the 
ckiDt^  which  took  place  in  the  fashion  of 
iimoor.    The  Conqueror  himself  appears  on 
his  seal  in  a  hauberk  apparently  of  rings  set 
edj?rvise ;  and  in  tlie  Bajeux  tapestry  ring- 
amam  forming  both  breeches  and  jacket  at 
tkt  same  time  is  represented.    The  dtajtel  de 
(^y  whieh  reaembles  in  shape  a  Tartar  cap, 
bcicg  a  cone  which  projects  beyond  the  head, 
q^wars  for  the  first  time  upon  the  seal  of 
ETzfas ;  and  tegulaUd  armoury  which  consisted 
"f  htUe  plates  coyering    each  other  in  the 
Dinner  of  tiles,  and  sewn  upon  a  hauberk, 
vnhout  sleeves  or  hood,  appears  during  the 
mgn  of  St^hen,  towards  the  close  of  which 
the  naaal  of  the  helmet  seems  to  have  been 
'fisoscd.     Henry  II.  is  represented  on  his 
Kal  in  a  flat-ringed  hauberk,  and  a  conical 
b^h&et  without   a  nasal.      Pourpointerie,  or 
fo^rpoUUin^y  which  consisted  of  padded  work 
elaborate  stitched,  appears  first  in  the  great 
seaU  of  Henry  UI.,  where  the  hauberk  and 
fhaossses  appear  to   be  of  this   description. 
S^jine  changes  appear  also  in  the  helmet, 
vfakh,  in  his  second  seal,  is  cylindrical.  Po- 
irjriu,  or  coTerings  for  the  knees,  were  worn 
in  this  reign.    Archers  are  shown  in  illumina- 
tkns  of  this  period  wearing  leathern  vests 
f^€T  hanberks  of  edge-ringed  mail.    Armour 
«f  zBtoiaeed  rings,  which  did  not  require  to 
b*-  «ewn  in  an  under  garment,  and  was  pro- 
bably introduced  from  the  east  by  the  crusa- 
derv  was  introduced  in  this  reign ;  in  which 
il^  the  chan/roHy  or  armour  for  the  horse's 
keml^  appears  for  the  first  time. 

Conidderahle  improvements  were  made  in 
ffTsoar  during  the  reigns  of  Edward  I.,  II., 
sad  nr.  AiUUesy  or  shoulder-pieces;  mixed 
imKnzr,  partly  of  plate  and  partly  of  mail ; 
•ffn»«ro  defer^  or  richly  adorned  plate-armour ; 
■  iii»/icFtM,  or  pieces  put  upon  the  breast,  and 
frnsi  which  chains  descended,  one  to  the 
•«ncd-hilt,  and  the  other  to  the  scabbard;  the 
^^suaiSiav,  or  surcoat,  ornamented  with  the 
«-.:rrMr's  anna,  over  the  armour;  moveable 
ri-fsrs  ■#t^i->*«wl  to  the  bacineU,  or  bason-shaped 
^k^ia^capa^ — all  appeared  during  these  three 
fvyM  Increased  ornament  was  a  charac- 
teri'itic  of  the  armour  of  the  reigns  of  Bichard 
IL  and  Henry  IV.,  about  which  time  Italian 
knnoczreiv  wei«  much  employed  by  tlie  Eng- 
■ni  oobOity.  Chain-mail  appears  to  have 
hPtfi  cntiielj  diaosed  soon  after  1400,  com- 
fi-ie  armour  of  pl«^  superseding  it.  Black 
imr/or  was  often  used  at  this  period  for 
somong.    PUsta-mnnour  attained  its  highest 


perfection  about  the  reign  of  Richard  HI., 
and  one  of  the  finest  suits  preserved  in  the 
Tower  of  London,  accompanied  by  a  chanfron, 
manffifaire,  and  poitnd..  for  arming  the  horse, 
belonged  to  Henry  Vli.  In  his  reign  fluted 
armour  was  occasionally  used ;  and  in  that  of 
his  successor  armour  was  frequently  stamped 
or  engraved  with  arms  and  devices,  and  some- 
times damasquinief  or  inlaid  with  gold. 

The  use  of  complete  armour  began  to  de- 
cline in  this  country  after  the  time  of  Eliza- 
beth. The  late  Sir  S.  Meyrick's  collection  of ' 
armour  at  Goodrich  Court  is  perhaps  the 
finest  private  collection  in  this  coimtiy.  At 
the  Mediaeval  Exhibition  of  1850,  many  fine 
specimens  of  armour  belonging  to  the  feudal 
ages  were  collected. 

ARMS.  The  few  details  which  may  be 
deemed  fitting  on  this  subject,  in  the  present 
work,  will  be  found  under  such  headings 
as  Abthxery,  Bow,  Cannon,  Gun,  Rifle, 

SWOKD,  &C. 

ABNOTTO,  or  ARNATTO,  the  inspissated 
extract  from  the  fiiiit  of  the  Bixa  Orellana,  is 
used  by  dyers  to  give  a  bright  orange  colour 
to  silk  goods,  and  to  give  a  deeper  shade  to 
simple  yellow  colours.  It  is  further  used  in 
many  of  our  dairies  to  give  a  reddish  colour 
to  cheese,  which  it  does  without  adding  any 
disagreeable  flavour  or  unwholesome  quality. 
The  Amotto  of  commerce  is  brought  to  us 
from  South  America.  It  is  moderately  hard, 
brown  on  the  outside,  and  of  a  dull  red  within. 
It  comes  in  cakes  of  about  two  or  three  pounds 
weight  each,  and  is  generaUy  enveloped  in 
lai^e  flag-leaves  previous  to  being  packed  in 
casks.  In  this  state  it  receives  the  name  of 
flag  amotto,  to  distinguish  it  from  a  less 
known  variety  called  roll  amotto.  Amotto  dis- 
solved in  potass  and  water  forms  Nankin  dye ; 
and  most  of  its  solutions  are  efiected  with  alka- 
lies, A  varnish  is  made  from  it  with  alcohol. 

The  consumption  of  amotto  has  been  much 
increased  in  this  country  of  late  years.  In 
1847  about  270,000  lbs.  were  imported.  Ar- 
notto  is  now  admitted  duty  free.  It  sells  at 
present  firom  lOd.  to  Is.  lOd,  per  lb. 

ARNOTT'S  STOVE.  Dr.  Amott  has  dis- 
tinguished himself  by  many  ingenious  con- 
trivances, brought  forward  by  him — not  for 
the  sake  of  profit,  but  as  conducive  to  general 
health  and  comfort  The  Water-bed,  the 
Stove,  the  Ventilator — all  are  familiarly  known 
by  the  name  of  the  benevolent  physician  who 
invented  them. 

Amott's  Stove  is  one  of  the  many  varietiea 
of  close  stove,  in  which  the  cheerfulness  of  an 
open  English  fire  is  abandoned  for  the  sake 
of  a  more  efficient  mode  of  burning  the  fbel. 
It  was  in  1838  that  *Dr.  Amott  published  hia 
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work  on  Warming  and  Venlilation,  in  wMohhe 
so  beautifully  and  simply  explains  the  philo- 
sophy of  the  fire-place.  He  shows  how,  in  a 
common  open  fire  we  waste  a  large  amount  of 
iuel,heat  our  rooms  very  unequally  at  different 
distances  from  the  fire-place,  cause  cold 
draughts  to  flow  in  from  the  doors  and  win- 
dows, and  a  stratum  of  cold  air  to  lie  next  the 
floor  and  near  the  feet,  leave  the  rooms  with- 
out good  ventilation,  occasion  much  unneces- 
sary smoke  and  dust,  waste  much  time  in 
attending  to  the  fire,  entail  danger  to  person 
and  to  property,  and  necessitate  frequent 
cleaning  of  chimneys.  It  was  to  remove  some 
of  these  evils,  and  to  lessen  others,  that  he 
suggested  his  new  form  of  stove — ^the  guiding 
principle  of  which  is,  to  allow  the  fuel  to  burn 
very  slowly,  through  the  controlling  agency  of 
a  valve  for  admitting  the  air.  The  stove 
usually  consists  of  an  exterior  iron  case, 
square  or  cylindrical,  lined  with  fire  clay ;  the 
fuel  is  burned  in  a  box  or  vessel  within  the 
case ;  there  is  one  opening  in  the  outer  case 
to  admit  fuel,  another  to  remove  ashes,  and  a 
third  at  which  a  flue  may  be  fixed  to  carry  off 
the  products  of  combustion.  All  these  aper- 
tures being  closed,  air  must  enter  to  feed  the 
fire  in  some  other  way.  This  is  admitted 
by  a  veiy  small  aperture  near  tbe  level  of 
the  burning  fuel ;  and  the  aperture  is 
closed  by  a  valve  which  forms  the  distinguish- 
ing feature  of  the  Amott  stoves.  Many  vari- 
eties of  the  valve  have  been  adopted ;  but  all 
of  them  are  self-acting.  When  the  fire  is  too 
fierce,  the  valve  closes  automatically,  and  re- 
fuses to  admit  any  more  air  until  the  heat 
becomes  subdued ;  but  under  average  circum- 
stances the  valve  remains  open,  and  a  small 
but  steady  stream  of  air  enters  tlie  stove.  The 
most  successful  contrivance  is  found  to  be  a 
tube  containing  mercury,  placed  within  the 
outer  case,  and  bending  round  to  the  exterior 
in  the  form  of  an  inverted  siphon  ;  when  the 
mercuxy  becomes  heated,  it  expands,  rises  in 
the  tube,  and  thus  moves  a  small  piece  of 
apparatus  which  governs  the  valve. 

The  relation  which  Amott's  stove  bears  to 
stoves  and  heating  apparatus  generally,  is 
noticed  under  Wahmino  and  Ventilating. 

ARNOTT'S  VENTILATOR.  Dr.  Amott's 
contrivances  in  respect  to  heat  and  air  all  de- 
pend on  these  two  points — how  to  bring  pure 
air.  into  a  room  and  a  fire ;  and  how  to  expel 
impure  oir  from  a  room  and  a  fire.  The  Ven- 
tilator, now  happily  so  much  used  in  ordinary 
rooms,  is  an  exceedingly  simple  means  of 
efiecting  the  second  object.  When  the  cholera 
was  raging  in  Loudon  in  1849,  Dr.  Amott 
suggested  tliat,  in  every  badly  ventilated  room, 
a  brick  should  be  taken  out  of  the  wall  near 
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the  ceiling,  so  as  to  open  a  direct  commtihica- 
tion  between  the  room  and  the  chimney ;  and 
he  wrote  a  letter  to  the  T^imeSj  in  which  the 
rationale  of  this  contrivance  was  described 
with  a  clearness  and  simplicity  which  few  but 
himself  can  effect  by  words  alone.  He  said, 
'  Every  chimney  in  a  house  is  what  is  called 
a  sucking  or  drawing  air-pump^  of  a  certaia 
force,  and  can  easily  be  rendered  a  valuable 
ventilating  pump.  A  chimney  is  a  pump — 
first,  by  reason  of  the  suction  or  approach  to 
a  vacuiun  made  at  the  opcu  etid  of  any  tube 
across  which  the  wind  blows  directly;  and 
secondly,  because  the  flue  is  usually  occupied, 
even  when  there  is  no  fire,  by  air  somewhat 
warmer  than  the  external  air,  and  has,  there- 
fore, even  in  a  calm  day,  whdt  is  called  a 
chimney  -  draught  proportioned  to  the  dif- 
ference. In  England,  therefore,  of  old,  whoti 
the  chimney  breast  was  made  higher  thah  the 
heads  of  persons  sitting  or  sleeping  in  rooms, 
a  room  with  an  open  chimney  was  tolerably 
well  ventilated  in  the  lower  part,  where  the 
inmates  breathe.'  But  modem  fire-places  ore 
made  low,  and  the  heated  air  cannot  thus 
escape.  '  If,  however,  an  opening  be  made 
in  a  chimney -flue  through  the  wall  near  the 
ceiling  of  the  room,  then  will  all  the  hot  im- 
pure air  of  the  room  certainly  pass  away. . . . 
For  years  past  I  have  recommended  the  adop- 
tion of  such  ventilating  chinmey  openings  ; 
and  I  devised  a  balanced  valve,  to  prevent, 
during  the  use  of  the  fires,  the  escape  of 
smoke  to  the  room.' 

Such  is  the  philosophy  and  the  action  of 
the  ventilating  valves.  They  are  made  rectan- 
gular or  circular,  of  iron  or  of  brass,  plain  or 
ornamental,  balanced  in  fh)nt  or  behind ;  but 
all  act  alike  on  the  same  principle. 

Dr.  Amott  has  devised  other  and  more  ela- 
borate ventilators.  He  was  applied  to  by  the 
Board  of  Health,  a  year  or  two  ago,  to  stiggest 
means  for  the  ventilation  of  ships ;  and  he 
has  described  very  cflScient  means  of  attaining 
this  end.  Quite  recently  (1650)  he  has  planned 
a  system  of  ventilation  for  a  large  building  of 
a  highly  curious  and  scientific  kind.  The 
building  is  the  York  County  Hosftital,  which 
has  a  reservoir  of  water  at  a  height  of  60  feet 
from  the  ground ;  and  he  resolved  that  this 
water  should  work  the  apparatus  fbr  T^ntila- 
ting  the  whole  building.  A  large  circular 
vessel  has  been  constructed,  which  is  partly 
filled  with  water;  floating  on  the  water,  or 
rather  resting  with  its  edges  on  the  water,  is 
a  kind  of  gasometer,  or  inverted  air-chamber. 
A  pipe  of  small  diametet  extends  verti- 
cally from  the  water  vessel  to  the  reservoir  at 
the  top  of  the  houM» ;  and  the  water,  flowing 
down  this  pipj,  cx«n-Ls  a  great  hydmulic  pros- 
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$an  on  a  j/tsUm^  wliich  tare^  Uie  w^ter  into 
tfa«  gMometer,  and  forces  the  air  from  the 
gtMOMter  into  air- passages  which  ventilate 
tbe  bofldiag.  The  scientific  piinciples  of  the 
hjdciolie  preas,  of  the  air-pump,  and  of  the 
gnometer,  are  all  inTolved  in  the  arrange- 
WBOL  Tha  gasometer  holds  125  feet  of  air; 
is  is  iHed  and  emptied  hy  the  action  of  the 
i^pmtiis,  sixteen  times  in  a  minute ;  so  that 
9H00  cabic  feet  of  air  per  minute  are  forced 
iBbj  (he  Tf^ntilating  passages  of  the  hospital. 

Ibe  general  subject  of  Tentilationi  in  its 
wied  forms,  is  noticed  in  the  article  before 
R&^ired  to.     [Wajuhxo  Aim  VENTiLATiNa.] 

ABO'tfA.  AND  ABOMATICS.  Aroma  is 
(ibe  si^posed  principle  of  odour  in  plants, 
i^tmsdj  called  by  Boerhaave  Spiritus  JUctor. 
Tliis  quality  generally  resides  in  the  essential 
i/il ;  hot  there  are  some  vegetables  that  have 
%  itemg  odour  which  yield  but  little  or  no 
e«s«otial  oil»  aa  the  jessamine  and  the  violet ; 
&  when  an  oil  in  amall  quantity  is  procured 
from  them,  it  has  not  a  powerful  smell. 

ArcinaSica  exercise  a  peculiar  influence  over 
the  digestive  powers,  and  are  possessed  of 
more  or  lesa  odour  or  fragrance.  Of  this 
rdoor,  by  which  they  can  at  all  times  be  recog- 
UMd,  the  most  usual  vehicle  is  an  essential 
or  ^(datile  oil,  as  just  stated.  Indeed^  volatile 
cil  exista  in  all  aromatic  plants,  and  in  eveiy 
pvt  except  the  cotyledons,  save  in  the  nutmeg 
lad  a  vaiy  lisw  other  seeds ;  but  tins  aromatic 
<  il  does  not  reside  in  the  same  part  in  eveiy 
lioJ  of  plant. 

Aromatics  are  seldom  applied  to  the  organ 
of  MneU  for  the  purpose  of  influencing  the 
'«5«te^B  in  a  remedial  manner,  but  are  usually 
is*jT«inced  into  the  stomach.  As  all  aromatics 
r  Auin  volatile  oil,  their  artion  is  generally 
KUcfved  to  this  principle;  but  there  cannot 
te  a  doubt  that  the  more  fixed  principles 
vhksb  they  contain  contribute  greatly  to  their 
cJeeC  Yolstile  oils,  when  separated,  act 
chiefly  on  the  nervous  system ;  but  aromatics 
m^iiftPf^^  the  digestive  organs,  the  function  of 
ft>-%imilation,  and  the  circulation.  The  neces- 
«ztj  for  the  employment  of  aromatics  is 
Sreater  in  wann  climates  and  weather  than  in 
cold ;  and  wo  find  the  plants  which  furmsh 
Ullq  grow  in  the  greatest  abundance  in  hot 
u^runtriea.  Throughout  the  East  Indies  the 
'jkti^es  cestore  the  powers  of  the  stomach  by 
rhrving  betel,  which  consists  of  slices  of  the 
wta  mU,  sprinkled  with  firesh  lime,  wrapped 
zp  along  with  some  aromatic  in  a  leaf  of  the 
p»prr  ktuL  The  Indians  of  South  America 
9m  tba  SrgikrSx^lum  Peruvianum  {  called  coca ) 
^ng  with  the  leaves  of  the  CheHop6dium 
^""Ttn,  TPi***d  with  quicklime,  to  stimulate 
Ai  "Tivr^  powao  of  uio  ^tgmaoh  during 
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theif  long  and  toilsome  journeys  over  the 
heights  of  the  Andes.  On  the  same  principle, 
the  Europeans  who  visit  tropical  countries  use 
curry  and  other  hot  dishes.  But  in  every 
quarter  of  the  globe  we  find  condiments  used 
along  with  all  articles  difficult  of  digestion, 
especially  vegetables,  fish,  and  young  meat, 
such  as  veal. 

ARPENT.  The  arpent  is  one  of  the  French 
measures  of  land,  intended  to  be  abolished  by 
the  metrical  system,  but  still  given  in  various 
books,  and  therefore  useful  to  be  known. 
There  were,  however,  four  varieties  of  it ;  the 
smallest  of  which  contained  4080  English 
square  yards,  and  the  largest  9770.  The 
crown-lands  were  measured  by  the  arpent  of 
6107  English  square  yards — about  U  acres. 

ARQUEBUS.  This  variety  of  fire-arms, 
now  out  of  use,  wfts  a  sort  of  hand-gun,  pro- 
vided with  a  small  apparatus  suggested  by  the 
trigger  of  the  cross-bow,  to  convey  with  cer- 
tainty and  quickness  the  burning  match  to  the 
touch-powder. 

The  arquebuses  made  in  the  15th  century 
were  often  very  ornamental.  At  the  exhi- 
bition of  Mediieval  Art,  in  1850,  many  such 
specimens  were  collected.  In  one  example, 
belonging  to  the  Board  of  Ordnance,  Hie  stock 
is  inlaid  with  ivory,  the  bow  is  engraved  with 
arabesques  partly  gilt,  and  the  linstock  is  en< 
graved  with  figures  of  seven  deities. 

ARRACK.    [Aback.] 

ARRAGON.     [AiuooN.] 

ARRAGONITE.  These  crystals  have  been 
found  abundantly  in  a  ferruginous  clay  in 
Aragon  in  Spain,  where  they  occur  accom- 
panied by  sulphate  of  lime ;  and  tliey  are  also 
met  with  in  numerous  other  ports  of  Europe. 
Arragonite  is  a  carbonate  of  lime,  chemically 
almost  identical  with  calc-spor;  but  of  dif- 
ferent crystallized  form,  hea>ier  and  harder 
than  that  substtince. 

ARRAN,  the  rugged  island  lying  ofi*  the 
coast  of  Ayrshire,  in  Scotland,  offbrds  a  few 
of  the  crude  materials  of  industry.  It  has  its 
quarries  of  white  sandstone;  a  small  supply 
of  slate ;  a  Uttle  coal  (too  limited  however  to 
repay  for  working  at  present)  ;  while  wan- 
derers over  its  mountains  often  pick  up  trans- 
parent stones,  worked  by  the  jewellers  under 
the  names  of  Arran  stones,  cairngorms,  and 
Scotch  topazes.  There  is  a  manufactory  of 
sulphate  of  barytes,  used  in  making  paint. 

ARRIS,  in  French  AreUe  and  Arete,  is  a 
term  employed  in  building  to  express  the  in- 
tersection or  line  in  which  the  two  straight  or 
curved  surfaces  of  a  body,  forming  an  exte- 
rior angle,  meet  each  other.  The  term  is 
synonymous  with  edge ;  but  the  term  edge 
only  10  used  in  reference  to  parallelopipedal 
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bodies,  on  which  the  length  and  thickness 
may  be  measured. 

ABRIS  FILLET,  a  small  triongalar  piece 
of  wood,  used  to  raise  the  slates  of  a  roof 
against  the  shaft  of  a  chimney  or  a  wall,  to 
throw  off  the  rain  more  effectually ;  it  is  used 
for  the  same  purpose  also  in  forming  gutters 
round  skylights,  which  have  the  same  incli- 
nation as  the  roof,  and  are  slightly  raised 
above  it. 

ARROBA,  is  the  name  both  of  a  weight 
and  a  measure,  in  Spain,  Portugal,  and  the 
Canaries.  The  weight-arroba  varies  from 
about  25  to  83  lb.  avoirdupois ;  the  measure- 
airoba  varies  from  2^  to  3i  gallons. 

ARROO,  a  large  island  near  New  Guinea, 
is  a  trading  depot  for  the  Chinese,  who  pro- 
cure from  Arroo  pearls,  tortoise-shell,  edible 
bh'ds* -nests,  and  an  aromatic  bark  named 
missoy,  which  resembles  cinnamon.  Birds  of 
paradise  are  veiy  numerous  in  these  islands : 
they  are  caught  by  the  natives  for  their 
plumage;  their  flesh,  when  preserved  by 
fumigation,  is  bought  by  the  Chinese  traders. 

ARROW.    [Bow.] 

ARROW-ROOT  is  a  farinaceous  substance 
prepared  from  the  roots  or  tubers  of  various 
plants;  that  from  America  and  the  West 
Indies  being  the  produce  of  Maranta  aruntU- 
nacea  and  Maranta  indica^  and  that  from  the 
East  Indies  being  from  the  M,  ineUcOj  and 
from  several  species  of  Curcuma,  Among 
other  plants  which  yield  a  similar  substance 
is  the  cuckoo-pint,  Arum  maculalum.  Arrow- 
root is  prepared  by  either  grating  or  beating 
the  tubers  in  a  mortar  to  a  pulpy  consistence ; 
separating  the  fibrous  matter  from  the  pulp 
by  mixing  it  with  a  quantity  of  water,  and 
passing  it  through  a  hair-sieve;  and  then 
suffering  the  pure  farina  to  subside  from  the 
remaining  milk-like  fluid,  and  if  needful,  pu- 
rifying it  still  further  by  successive  washings 
and  strainings.  The  moisture  is  at  length 
evaporated  by  exposure  to  sun  and  air,  and 
when  perfectly  dry  the  powder  is  packed  in 
boxes  or  casks,  in  which  state  it  may  be  kept 
for  many  years.  West  Indian  arrow-root  is 
usually  of  a  pure  white,  and  East  Indian  has 
a  yellowish  tinge.  Its  taste  is  insipid,  and 
the  powder  emits  a  crackling  sound  when 
pressed  in  the  hand,  and  retains  the  impres- 
sion of  the  fingers,  which  common  wheat- 
starch  does  not  Being  very  easy  of  diges- 
tion, arrow-root  constitutes  a  valuable  article 
of  food  for  children  and  delicate  persons.  It 
is  used  mixed  with  boiling  water  or  milk,  or 
in  the  form  of  puddings,  and  may  be  given 
plain,  or  with  wine  or  spices.  Potato-starch 
is  not  so  digestible,  and,  if  prepared  from 
potatoes  in  the  spring,  is  liable  to  disturb  the 


stomach.  The  common  English  name  of  this 
preparation  is  derived  finom  the  use  to  which 
the  South  American  Indians  applied  the  roots 
of  a  plant  once  confounded  with  the  Maranta, 
but  now  called  Alpinia  galanga,  as  an  antidote 
to  the  effect  of  poisoned  arrows. 

It  is  said  that  a  very  laige  portion  of  that 
which  is  sold  in  the  shops  under  the  name  of 
arrow-root  consists  of  potato-starch. 

The  cultivation  of  arrow-root  has  lately 
been  introduced  with  considerable  success 
into  the  island  of  St.  Vincent  Machinery  of 
skilful  construction  is  employed  to  prepare 
the  arrow-root  from  the  plant ;  and  the  pack- 
ing for  sliipment  is  very  carefully  conducted. 

Arrow-root  from  British  colonies  pays  Od. 
per  cwt.  import  duty ;  from  foreign  countries 
2s.  6d.  In  1847  about  10,580  cwts.  were  im- 
ported ;  and  in  1848  about  8,100  cwts. 

ARSENAL,  a  public  establishment  where 
naval  and  military  engines,  or  warlike  equip- 
ments, are  manufactured  or  stored.  The 
Royal  Arsenal  at  Woolwich  is  the  chief  esta- 
blishment of  this  kind  in  England.  In  Franor 
the  chief  arsenal  is  at  Paris.  Toulon,  Mar- 
seille, and  Brest,  are  naval  arsenals. 

ARSENIC  is  a  peculiar  metal,  frequently 
met  with  in  nature ;  sometimes  in  its  pure 
metallic  state,  but  more  commonly  combined 
with  other  metals,  as  iron  and  cobalt,  or  witli 
sulphur,  and  frequently  united  with  oxygen. 
Arsenic  has  a  steel  gray  colour  and  consider- 
able brilliancy ;  its  density  is  about  5^  times 
that  of  water.  The  native  metal  is  granular, 
and  the  artificial  crystalline ;  it  is  extremely 
brittle,  and  consequently  easily  powdered. 
When  arsenic  is  exposed  to  the  air,  it  soon 
loses  its  lustre,  and  becomes  black  on  tlie 
surface.  When  kept  under  water,  it  under- 
goes no  change ;  if  heated  to  356°  Fahrenheit, 
it  is  volatilized,  without  previous  fusion  ;  the 
vapour  has  a  strong  smell,  resembling  that  of 
garlic,  and  this,  to  a  certain  extent,  is  relied 
upon  as  proof  of  its  presence;  the  vapour 
readily  condenses  in  small  brilliant  crystals  of 
metallic  arsenic. 

Anenic  and  oxygen  combine  in  two  propor- 
tions, and  both  compounds  possess  aoid  pn>~ 
perties;  that  which  contains  the  smaller 
quantity  of  oxygen  is  termed  anenious  m  /.'/, 
the  wkite  arsenic  of  the  shops.  Arsenic  cn-i*/, 
which  contains  the  larger  quantity  of  oxy^^oit, 
exists  in  nature  much  more  commonly  than 
the  arsenious  acid,  in  combination  with  lime, 
copper,  iron,  and  lead.  It  is  of  a  milk-whit^ 
colour,  and  is  very  poisonous.  Arsenic  and 
hydrogen  combine  to  form  a  gas,  which,  how- 
ever, when  subjected  to  intense  cold,  is  con- 
densed into  a  limnid  liquid  resembling  asther. 
The  gas  has  an  SLtremoly  fetid  smolU    Tho 
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dJeride  of  Anemc  is  a  ocdouriMW  Tolfltile 
Eqoid,  which  combines  vith  oil  of  olires  and 
of  toipeotiiie,  and  partially  dissolves  snlphnr 
■ad  phoaphoma  when  heated.  Anenic  and 
iaiflmr  maj  be  made  to  combine  in  four  dif- 
fieraBtfRipoitioiis;  of  which  two  yield  realgar 
and  inyiiiiif.  Bealgar,  a  red  snlphnret,  is  of 
a  dfie|»4«d  odloiir,  brittle,  easily  reduced  to 
pcvdcr,  iDodorons,  tasteless,  and  insoluble  in 

waer.  Oipiment,  a  yellow  sulphuret,  is 
tcaaaaij  eomposed  of  thin  plates,  which 
ffe  of  a  vcTf  fine  yellow  colour,  and  flexible 
&>  a  eooaiderahle  degree. 

Jnemie  and  metaU  in  general  combine  with 
p«at  CKilily:  those  which  are  malleable  it 
roideis  brittle,  and  those  which  are  difficult 
to  rndt  it  renders  Visible.  These  alloys  do 
aot  loim  an  important  dass  of  bodies. 

The  arsenic  and  arsenious  acids  combine 
visk  many  alkalies  and  metals  to  produce 
salts.  These,  as  well  as  other  preparations 
of  acBenic,  are  largely  used  in  the  arts.  Arse- 
Bite  of  pc^h  is  used  in  making  cobalt  blue; 
the  red  snlphnret  is  used  in  making  fire- 
votks;  the  yellow  sulphuret  is  used  as  a 
^  aa  a  pigment,  and  in  making  fire- 
vQcis;  arsenic  in  its  metallic  state  is  em- 
planed fat  a  few  purposes,  generally  in  an 
aOoyed  stale.  The  mediaU  applications  of 
menial eompoands  we  do  not  notice  here; 
feither  than  to  say  that  the  common  arsenic 
of  the  shops  is  arsenious  acid,  and  that  it  is 
too  frequently  adulterated  with  plaster  of 
pam  and  other  cheap  aubstances. 

The  late  Mr.  Marsh  devised  some  extremely 
ideate  means  of  detecting  the  presence  of 
The  liquid  suspected  to  contain  the 
is  acidulated  with  sulphuric  acid  and 
placed  in  contact  with  metallic  zinc,  both  of 
whaeh  most  be  previously  ascertained  to  be 
free  from  arsenic ;  if  any  arsenic  be  present 
B  the  liqaid,  the  hydrogen  gas  generated  re- 
^ctaa  mnd  dissolves  it,  forming  arsenuretted 
bjdroffen  gas.  This  gas  is  to  be  lighted  at  a 
jci,  and  a  piece  of  white  porcelain  or  of  glass 
L-»  to  be  bidd  over  the  flame,  when,  if  any  arse* 
ate  be  present,  a  brilliant  black  spot  of  metal- 
Ik  arsenie  is  deposited  on  the  glass  or  porce- 
liin.  Another  method  of  proceeding  is  to 
Wl  a  slip  of  blight  metallic  copper  in  the 
tmd  suspected,  previously  acidulated  with 
hydrochloiic  add.  If  arsenic  be  present,  the 
eoppcr  is  covered  with  a  whitish  alloy,  and 
tl^  by  heating  the  metal  in  a  teat  tube,  the 
tnaae  is  volatilized,  and  sublimes  in  the 
aelaffie  state  in  the  cold  part  of  the  glass. 
Us  nethod  ia  susceptible  of  detecting  very 
SDDiiie  poftifma  of  arsenic. 

Fonngn  arsenic  may  be  imported  into  this 
cDcuriiydni^  ftMw 


ABT-UNIONS  are  societies  for  the  encou- 
ragement of  the  fine  arts  by  the  purchase  of 
works  of  art  out  of  a  common  fund  raised  in 
small  shares  or  subscriptions ;  such  works  of 
art,  or  the  right  of  selecting  tiiem,  being  dis- 
tributed by  lot  among  the  subscribers  or  mem- 
bers. The  success  of  similar  associations  in 
Gennany  and  Prussia  led  to  the  establishment 
in  1837  of  the  Art-Union  of  London,  which, 
though  it  has  given  rise  to  many  others,  re- 
mains at  the  head  of  such  societies  in  this 
country.  In  it  every  member  subscribes  an- 
nually the  sum  of  one  or  more  guineas,  re- 
ceiving accordingly  one  or  more  shares  in  the 
advantages  held  out.  Part  of  the  sum  thus 
raised  is  expended  in  the  engraving  of  one  or 
more  works  of  art,  of  which  every  subscriber 
receives  a  copy ;  but,  though  the  prints  thus 
distributed  are  such  as  would,  in  the  ordinary 
course  of  trade,  cost  the  full  amount  of  the 
subscription,  they  are,  owing  to  the  combina- 
tion of  a  very  large  body  of  subscribers,  and 
the  avoidance  of  risk,  produced  at  so  small  a 
cost  as  to  leave  the  greater  part  of  the  sub- 
scribed funds  available  for  the  purchase  of 
original  pictures  or  pieces  of  sculpture.  The 
sum  thus  appropriated  is  divided  into  prizes 
of  from  102.  to  3002.  or  400/.,  which  are  dis- 
tributed by  lot  among  the  subscribers;  the 
prize-holders  being  allowed,  under  certain  re- 
strictions, themselves  to  select  works  of  art  to 
the  specified  amount  These  works  of  art, 
previous  to  their  delivery  to  the  prize-holders, 
are  gratuitously  exhibited  for  three  or  four 
weeks  to  the  subscribers  and  the  public. 

In  the  season  of  1850  the  subscriptions 
amounted  to  11,180/.;  the  sum  laid  out  in 
the  purchase  of  pictures,  statuettes  and  medals 
was  5073/.,  and  on  engravings  and  etchiugs 
3250/.  The  works  of  art  selected  by  the  sub- 
scribers amounted  in  number  to  1021. 

Doubts  having  been  raised  as  to  the  legality 
of  art  unions,  temporary  acts  were  passed  in 
1844  and  1845  to;indemniiy  their  managers 
from  the  penalties  to  which  they  were  sup- 
posed to  be  subject;  and  in  1846  an  act  (9  d? 
10  Vic.  c.  48)  was  passed  to  legalize  such  as 
have  been  or  may  be  incorporated  by  royal 
charter,  or  may  have  their  rules  and  deed  of 
partnership  approved  by  a  committee  of  the 
privy  council.  The  Art-Union  of  London 
was  incorporated  by  royal  charter  on  the  Ist 
of  December,  1846. 

ABTA,  a  town  of  Albania,  holds  a  respect- 
able rank  in  respect  to  manufactures.  In  the 
quarter  set  apart  for  trade,  each  art  has  its 
separate  street  or  bazaar,  and  articles  of  dress 
manufactured  here  are  held  in  high  estima- 
tion. The  floccatas,  or  shaggy  capotes  of 
Ait%  are  considered  the  finest;  woollens, 
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0QMEi9  oattons,  aod  Busaia  leftttier»  are  also 
xaamiUMtor^di  and  this  town  derives  eoxne 
oommeroiail  benefit  as  the  entiep6t  between 
Joanina  and  the  gulf,  hy  which  the  produoe  of 
Albania  reaches  the  sea. 

ARTESIAN  WELLS  are  perpendicular 
perforations  or  borings,  through  which  water 
rises  from  various  depths,  according  to  oir- 
cumstanoes,  above  the  siuface  of  the  soil. 
Such  perforations  have  been  named  Artesian 
wells,  from  the  opinion  that  they  were  first 
used  in  the  district  of  Artois  in  France.  They 
are  seldom  more  than  a  few  inches  in  dia- 
meter, and  are  made  by  means  of  the  usual 
boring  instruments.  Their  action  is  due  to  the 
constant  endeavour  of  water  to  seek  its  level. 

Let  us  suppose,  for  example,  that  there  is 
an  undulating  tract  of  country,  with  a  town 
placed  in  a  hoUow  or  valley.  Near  the  sur- 
face is  a  thick  bed  of  rook  or  day,  either  im- 
perrious  to  water,  or  through  which  it  perco- 
lates with  difficulty.  Beneath  this  is  a  sandy 
or  porous  stratum  which  *  crops  out'  or  ap- 
pears at  the  surface,  on  certain  heights  beyond 
the  limits  of  the  town.  Beneath  this  stratum, 
again,  is  a  close  or  impervious  one.  Under 
these  supposed  conditions  the  rain-water, 
falling  on  the  heights,  is  absorbed  by  the 
'crop  out,'  and  filters  down  through  the 
sandy  stratum  entirely  beneath  the  town: 
unable  to  leave  that  sandy  film  or  layer,  be- 
cause the  strata  above  and  below  are  nearly 
impervious  to  water.  If,  under  these  condi- 
tions, a  perforation  be  made  near  the  town, 
deep  enough  to  reach  the  sandy  stratum,  the 
water  which  saturates  this  sand,  the  water 
will  rise  through  the  hole— not  merely  to  a 
level  with  the  town,  but  will  often  spent  up 
far  above  that  level,  according  to  the  height 
of  the  ground  where  the  *  out-crop'  of  the 
sandy  stratum  occurs. 

This  is  the  principle  of  the  Artesian  well, 
let  it  be  carried  out  how  it  may.  The  geolo- 
gist has  to  determine  whether  a  watery  stra- 
tum probably  eiists:  the  well-borer  has  to 
devise  the  mode  of  reaching  it 

One  of  the  most  celebrated  Artesian  wells 
is  that  at  Grenelle,  near  Paris.  It  was  com- 
menced in  1838,  and  not  finished  till  1841. 
Oeologists  were  aware,  from  the  nature  of  the 
formation  beneath  and  around  Paris,  that  any 
watery  sandy  stratum  must  necessarily  be  at 
a  great  depth ;  but  the  urgent  want  of  water 
for  the  supply  of  the  south-western  portion  of 
Paris,  determined  the  authorities  to  brave  all 
difficulties  in  the  attempt  The  boring  pro- 
ceeded slowly,  interrupted  from  time  to  time 
by  disasters  which  severely  taxed  the  patience 
of  the  engineer.  At  length,  in  February  1B41, 
the  boring  rods  suddenly  penetrated  into  the 


vnkaj  stcatom ;  and  a  stream  of  pure  and 
limpid  vater  rushed  up  to  the  light  of  day, 
ficom  the  aubtecranean  depths  where  it  hod 
been  ao  long  bnried.  The  depth  to  whicli  the 
boring  was  carried  exceeded  1800  feet 

In  1837  the  inhabitants  of  South^pton, 
requiring  an  improved  supply  of  water,  caused 
an  experimental  boring  to  be  made  on  an 
elevated  common  about  two  miles  north  of 
the  town.  The  result  being  deemed  satisfac- 
tory, measures  were  taken  for  the  sinking  of 
a  shaft.  It  proved  an  enormous  work.  The 
well -diggers  penetrated  through  78  feet  of 
alluvium,  dOO  feet  of  stiff  day,  100  feet  of 
plastic  clay,  and  about  100  feet  of  chalk: 
encountering  much  difficulty  in  fcaming  a 
substantial  open  shaft  Having  thus  reached 
a  depth  of  about  580  feet,  the  boring  rods 
were  used,  and  were  driven  to  a  fiuiher  depth 
of  more  than  700  feet ;  so  that  the  total  depth 
attained  exceeds  1300  feet  The  labour  and 
expense  were  ultimately  rewarded ;  for  a  flow 
of  50,000  gallons  of*  water  per  day  was  ob- 
tained.   The  expense  was  neariy  20,000/. 

The  Artesian  Wells  of  Grenelle  m  France, 
and  Southampton  in  England,  may  be  taken 
as  types  of  these  works  on  a  Uurge  scale. 
Nearly  all  the  others  whioh  have  been  formed 
are  of  less  magnitude,  and  have  involved  less 
expense. 

In  a  p^er  read  before  the  Institute  of 
British  Architects  by  Doctor  Buokland,  in 
1849,  he  drew  attention  to  the  fact  that  a  veil 
is  not  properly  artesian  unless  the  water  ovur- 
flows  at  the  surface.  Thirty  years  ago  there 
were  several  such  wells  in  and  about  London; 
but  such  has  been  the  exhaustion  of  the 
springs  within  this  district,  that  there  is  now 
hardly  a  single  well  of  suoh  a  kind,  althoagli 
there  are  about  300  whioh  are  called  artesian, 
chiefly  from  the  mode  in  which  they  are  sunk 
by  boring  instead  of  digging.  The  water  now 
obtained  in  London  wells  does  not  riso  to 
within  many  feet  of  the  surface,  and  expen^iivo 
machinery  is  often  necessary  to  make  it  avail- 
able. In  the  artesian  well  which  supplies  dit' 
fountains  in  Trafalgar  Square  the  water  does 
not  reach  within  forty  feet  of  the  wt(acc, 
whence  it  is  pumped  up  by  a  steam  ensnn^  - 
the  supply  is  good,  but  the  process  of  obtain- 
ing it  is  costly.  The  level  of  the  water  in  the 
London  wells  is  gradually  sinking,  as  tlic 
number  of  wells  increase.  Doctor  Bui'k- 
land  estimated  the  present  average  level  in 
the  London  weUs  at  60  feet  below  the  surface, 
and  he  thinks  that  in  twenty  years  it  will  havo 
sunk  to  130  feet     One  of  the  great  porter 

breweries  has  now  to  pump  up  water  from  » 
depth  of  1 88  feet,  in  a  weU  whioh  a  few  years  ago 

maintained  a  level  95  feet  below  the  sur&oe. 
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These  obsflfrations,  eonuog  firom  »  h^ 
ftntiuvi^,  iutre  had  soine  inflaenoe  on  the  re- 
cent diycnsaions  eoaceming  ttie  s^bP^j  of 
Loadon  with  watar.  Wbat4T«r  xa99  be  the 
pUn  altimalely  adopted,  it  does  not  oeem  that 
the  Btesian  ayateni  would  he  fitting  fqjr  aueh 
ta  enocaioas  aqpply  as  would  be  necesoaiy. 

Th8 mode  itC digging  or  bonogior ^rte^an 
WeQf  ia  deaczihed  eh^where.    tBosno.] 

IBXICHOSE.  The  aitiohoke  and  the 
eodoou  are  two  apeoiee  of  the  same  genua  of 
pknta.  The  actiohoke  came  origim^ly  from 
the  sooth  of  £arape,  and  though  it  has  long 
been  cnltiTated  in  the  regions  of  the  north,  it 
does  not  leaist  the  T^ry  severe  cold  of  winter. 
The  root  of  the  artichoke  is  rather  bitter,  the 
stem  still  more  ao.  It  was  formerly  employed 
a3  a  dinreUc,  bat  it  has  long  been  cultivated 
only  as  a  kitchen-garden  plant  The  cardoon 
B  found  in  the  aoathem  countries  of  Europe 
and  in  the  north  of  Africa.  When  cooked  it 
ii  tendtf ,  and  ita  flavour  greatly  reeemUot 
that  of  the  artiehoke.  It  is  in  general  a  choice 
diafa^  and  seldom  seen  except  at  the  tables  of 
persons  in  easy  circumstances. 

AETIFICIAL  FLOWEBS.  Few  employ* 
meats  of  a  mechanical  or  manipulative  nature 
trt  more  beantiful  in  their  results  than  the 
pfuduction  of  artificial  or  imitative  flowers. 
Nothing  can  well  exceed  the  faithAilness  of 
these  ittiiationa ;  eveiy  petal,  eveiy  leaf^  every 
calyx,  every  hod,  is  imitated  with  an  accuracy 
rfaieh  most  have  required  long  observation 
ud  mooh  ingenuity  on  the  part  of  those  who 
hare  pnctiaed  this  art.  A  lady  may  for  a 
fihiUing  procure  one  of  these  delicate  produo- 
taoQA,  snoh  aa  would  be  deemed  afitting  oma- 
okent  for  her  attire ;  but  a  curious  enquirer 
might  also  find  a  ahilling  not  ill-spent,  merely 
far  the  inatzoction  to  be  derived  from  a  dissec- 
uoa  ci  thia  flower,  with  a  view  to  study  its 
mechaoical  anatomy. 

The  petala  of  flowers  are  imitated  by  zib- 
Una,  feathera,  ailk-wozm  cocoons,  cambric, 
ufista,  velvet,  or  thin  lamina  of  whalebone 
ftiiapad  and  coloured  for  the  purpose.  The 
vums  are  moatly  fbcrned  of  wires,  wnq^ped 
r::iuid  aoth  paper,  siUc,  or  some  oiher  material 
fii'  the  requisite  colour.  The  leaves  and  petals 
are  mostly  cat  and  embossed  by  stamping  with 
ilVs  haTing  sharp  cutting  edges,  and  are  united 
t  «ethfV  by  meaaa  of  wires  and  paste  or  oe- 
Keot.  The  modea  of  colouring  .are  exceed- 
iiiaty  variooa.  Seeda  and  similar  ol^ects,  and 
kOaO  frnita,  such  as  oorranta,  are  imitated  by 
vu,  glaan,  mod  other  snbatances.  Very  beau~ 
tif  al  naitatioBa  of  some  plants  are  made  with 
vu,  riee-p^ier,  and  sheila. 

This  mannCsctiire  ia  generally  carried  on  in 
imtahoaoea,  whece  a  large  namber  of  per- 
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sons  (poatly  females)  work  together,  each 
taking  <!«rtaan  departments,  according  to  the 
principle  of  the  division  of  labour ;  and  the 
whole  product  is  then  sold  to  wholsale  dealers, 
who  supply  the  retail  shops. 

Our  IVench  neighbours  are  especially  dis- 
tinguished in  this  art;  all  their  delicacy  of 
tapte  is  brought  to  bear  upon  it ;  and  we  may 
reasonably  expect  that  the  Great  Exhibition 
of  I6dl  wUl  aQbrd  a  favourable  display  of  their 
skill.  M.  Dupin,  in  his  recent  letter  to  the 
French  manufacturers,  says : — ^  Let  us  not 
fctrget  a  branch  of  trade  which,  assiduously 
studied,  rivals  nature  itself ;  this  is  the  pro- 
duction of  artificial  flowers  in  every  possible 
variety.  Of  these,  France  sells  to  the  extent 
of  a  mUlion  frames  (40,000/.)  to  the  foreigner; 
and  England,  with  the  United  States,  pur- 
chases more  than  half  this  amount' 

We  will  take  a  nwe,  as  a  specimen  of  French 
imitative  manufacture.  The  petals,  the  leaves, 
the  calyx,  the  buds,  the  stamens,  the  stalk->aU 
require  di9tinot  processes.  First,  for  the  p<tols. 
These  are  made  of  the  finest  cambric,  which 
is  out  out  with  punches;  there  being  as  many 
diflerant  sized  punches  as  there  are  difi<arent 
sizes  in  the  petals  of  a  rose.  Each  petal  is 
held  by  pincers  at  the  extreme  end,  dipped 
into  a  carmine  dye,  then  dipped  into  water  to 
soften  the  tint  at  the  edges,  then  touched  with 
a  bruah  to  deepen  the  tint  near  the  centre ; 
and  any  little  variegated  spots,  or  even  blem- 
ishes, ace  imitated  by  tinting  with  a  brush. 
Next  for  the  leaves.  These  are  made  of  Flo- 
rence sarcenet,  which  is  dyed  to  the  proper 
colour,  stretched  while  wet  that  it  may  dry  out 
perfectly  smooth ;  the  glazed  surface  of  the 
leaf  is  imitated  by  coating  the  sarcenet  with 
thin  gum-water ;  while  the  velvety  texture  of 
the  under  suxfaoe  is  imitated  either  by  a 
wash  of  coloured  starch  water,  or  by  a  layer 
of  Jioek  or  doth  powder,  such  as  is  used  in 
making  flock  paper-hangings.  To  imitate  the 
riht  which  form  such  a  peculiar  and  beautiful 
characteristic  of  the  leaves,  several  leaves, 
placed  one  upon  another,  are  pressed  between 
gan^roin  or  goflbring-irons,  cut  with  the  re- 
quired indentations.  Then  we  have  the  leaf- 
lets which  form  the  cah/x-,  the  sarcenet  for 
these  is  stifiened  with  starch  water  while 
yet  wet  from  the  dyeing ;  and  when  dry,  the 
material  is  cut  to  the  proper  size  and  shape 
by  punches.  The  hud$  are  made  of  sarcenet 
or  of  kid,  dyed  or  painted  according  to  circum- 
stances ;  they  are  swelled  out  to  the  proper 
shi^  by  a  stuffing  of  cotton,  gummed  flax,  or 
erumb  of  bread,  and  are  tied  with  silk  at  the 
end  of  thin  iron  wires.  The  etaaune  sre  made 
of  silk,  fixed  at  the  ends  of  brass  wires,  snd  so 
shaped  that  the  wire  shall  imitate  the  filamaal 
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and  the  silk  the  anther;  the  silk  anther  heing 
dipped  into  a  glutinous  liquid,  is  made  to  re- 
tain some  y^  small  seeds  which  imitate  the 
pollen.  Lastly  comes  the  building-up  of  the 
delicate  structure ;  the  stalk  is  made  of  iron 
wire,  coated  with  cotton  and  green  paper;  and 
aroimd  this  stalk  are  grouped  and  fastened 
the  several  parts  which  together  form  the  imi- 
tative rose. 

ARTIFICIAL  FUEL.  Some  of  the  com- 
positions, recently  introduced  as  substitutes 
for  coal,  are  noticed  under  Fuel. 

ARTIFICIAL  GEMS;  ARTIFICIAL 
PEARLS.  The  principal  methods  adopted 
in  imitating  the  costly  gems  which  take  such 
a  high  rank  in  respect  to  personal  adornment, 
are  described  in  a  later  article.  [Gems,  Fac- 
titious.] 

ARTIFICIAL  LIMBS,  <fee.  Considerable 
mechanical  ingenuity  is  displayed  in  supplying 
substitutes  for  limbs  or  organs  which  accident 
or  any  other  cause  has  removed. 

The  art  of  the  dentist,  for  instance,  calls 
for  no  small  amount  of  mechanical  skill. 
First  there  is  the  choice  of  the  ivoxy  which, 
from  its  colour,  texture,  and  hardness,  affords 
the  best  imitation  of  the  natural  teeth.  Then 
there  is  the  shaping  of  this  ivory  to  the  size 
and  form  of  the  tooth,  whether  single  or 
double,  front  or  back,  upper  or  under.  And 
lastly  there  are  the  remarkable  contrivances 
— ^by  means  of  golden  palates,  or  springs,  or 
wires,  or  cement,  by  which  the  tooth  or  mouth- 
ful of  teeth  are  fixed  in  their  places.  Expe- 
rience seems  to  shew  that  few  kinds  of  cheap- 
ness are  so  dear  as  cheap  tooth-making :  so 
great  are  the  difficulties  in  supplying  teeth 
that  will  really  eat  their  way  through  the  dif- 
ficulties presented  to  them.  As  for  the  succe- 
daneunu  and  metallic  and  other  cements  for 
stopping  decayed  teeth,  their  merit  depends 
more  on  the  quality  of  the  material  than  on 
the  mode  of  using.  We  see  from  time  to 
time  patents  for  new  contrivances  in  dental 
surgery,  which  involve  no  small  amount  of 
ingenuity.  One  such  has  been  enrolled  in 
1850  by  Mr.  Dinsdale,  in  which  the  manufac- 
ture of  teeth,  palates,  and  gums  are  described. 

An  artificial  eye  is  an  example  of  glass 
manufacture ;  the  shaping  of  the  glass  being 
much  less  difficult  than  the  accurate  imitation 
of  the  cornea  and  iris  by  means  of  pigments 
and  dyes. 

All  those  numerous  examples  of  skill,  which 
may  more  fittingly  be  called  surgical  opera- 
iiont  than  anatomical  eotUrivanceMf  we  have 
nothing  to  do  with  here ;  but  when  a  mechani- 
cian undertakes  to  supply  an  arm,  a  hand,  or 
a  leg,  which  will  render  tolerable  service  as  a 
robititttte  for  one  of  flesh  and  blood,  we  have 


as  much  right  to  claim  it  as  a  proof  of  con- 
structive skill  as  a  loom  or  a  lathe,  a  plough 
or  a  dock.  And  here  we  mark  how  quickly  a 
newly  discovered  substance  becomes  brought 
within  the  scope  of  the  operations.  Is  it 
caoutchouc  f  Then  will  the  artificial  leg- 
maker  find  out  where  to  use  it  with  advantage. 
Is  it  gutta  peroha?  Then  will  he  soon  seo 
where  the  combined  elasticity  and  toughness 
of  that  remarkable  substance  are  likely  to  be 
valuable.  Accordingly  we  find  that  many  dif- 
ferent materials  are  employed,  either  to  give 
shape  to  the  artificial  hand,  arm,  or  leg,  or  to 
give  smoothness  and  softness  to  the  surface, 
or  to  form  the  joints  for  the  requisite  move- 
ments. Wood,  leather,  caoutchouc,  gutta 
percha,  cork,  iron  levers,  steel  springs — all 
are  employed;  and  much  ingenuity  is  dis- 
played in  arranging. 

Sir  George  Cayley,  who  has  exhibited  much 
inventive  talent  in  various  mechanical  con- 
trivances, has  recently  made  many  trials  to 
produce  an  artificial  hand  which  shall  be  less 
costly  than  those  ordinarily  constructed.    He 
has    made  the  'Mechanics'  Magazdne*  the 
medium  of  communicating  his  experience  in 
this  matter.    His  first  attempt  was  in  1845. 
The  son  of  one  of  his  tenants  having  lost  a 
hand  by  accident.  Sir  George  contrived  a  sub- 
stitute which  has  in  many  ways  lessened  the 
severity  of  the  privation.   The  movements  of 
this  instrument  are  derived  from  the  stump ; 
a  light  frame-work  fixes  the  apparatus  to  the 
upper  part  of  the  arm ;  and  a  lever  connecta 
this  frame-work  with  the  artificial  hand.  The 
arm  is  placed  within  padded  rings  of  metal, 
which  are  connected  by  two  long  steel  bars 
hinged  at  the  elbow.  When  the  wearer  moTes 
his  arm  by  the  usual  action  of  the  elbow 
joint,  he  shifts  a  small  metal  bar  near  the 
wrist  of  the  machine,  which  works  two  cog- 
wheels acting  on  each  other;  and  these  cog- 
wheels bring  two  steel  springs  together  so  a<% 
to  enable  them  to  grasp  an  object  something 
in  the  manner  of  a  thumb  and  fore-finger. 
The  wheels  and  springs  may  either  be  left 
exposed,  in  the  metallic  state,  or  may  be 
padded  so  as  to   represent   a   thumb   and 
finger. 

It  was  found  that  although  this  artificial 
hand  could  be  turned  round  a  little  way,  it 
could  not  be  turned  so  much  as  a  quarter  of 
a  circle  from  its  horizontal  towards  a  perpen  - 
dicular  grasp ;  and  there  was,  at  the  same 
time,  no  movement  equivalent  to  the  usual 
ben<^g  of  the  wrist,  which  gives  so  great  a 
variety  of  positions  to  the  natural  hand.  He 
therefore  contrived  a  new  arrangement  of 
mechanism  at  the  wrist,  so  as  to  superadd 
these  two  movements  to  thoae  beforo  poa-  i 
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te»ed  bj  the  appantns ;   this  inyolvdd  on 
ina«ise  of  rather  deHcate  mechanism. 

At  one  of  the  soirees  giTen  by  the  President 

of  tbe  Boyal  Socie^  in  1840,  the  boy  toe  whom 

Sr  George  Cayiey  made  the  aftlfioial  hand 

VIS  intrednc^d,  and  Pzinee  Albert  *<  shook  " 

bim  \ij  big  mechanical  appendage.  The  hand 

b«l  (slyone  iinger  worked  by  the  meehanism ; 

bo:  tfaere  vere    the  proper  nmnber  of  eork 

ia^as  onited  side  by  side,  and  fixed  to  one 

tsc^  thin  steel  plete,  jointed,  and  covered 

t:±  oontinoons    leather,  stitched  down  to 

miA  the  distinction  of  tbe  fingers  under  it 

Bal  where  a  more  expensive  apparatus  can  be 

if:>nied,  and  the  appearance  of  havmg  a  real 

iand  is  sought  for,  the  thin  steel  plate  can 

be  separated  into  digits,  though  united  at  the 

hme  as  in  a  common  hand,  and  jointed  at  the 

prctper  places    in    due  proportion  to   each 

finger. 

In  another  form  of  artificial  hand,  made  by 
Sir  G.  Cayley,  in  1847,  there  is  a  ease  or 
»keath,  into  which  the  stump  of  the  arm  is 
mtrodnoed.  A  spiral  spring  is  fixed  at  one 
tb<i  to  this  sheath,  and  at  the  other  to  a  bent 
l^er;  vhile  tbe  middle  of  the  lever  is  con- 
creted with  the  mechanism  of  rods  which 
ncre  the  artificial  thumb  and  fingers.  In 
this  airangement,  the  wearer  uses  his  sound 
Und  to  work  his  artificial  hand.  He  presses 
s  Httle  button  which  is  connected  with  the 
l<cnt  lever;  hy  pressing  this  towards  the 
vrist,  the  fingers  and  thumb  open  to  receive 
a&?  object  they  may  be  intended  to  grasp ; 
and  when  this  preesnre  firom  tbe  other  hand 
b<  taken  aS,  the  grasp  takes  effect,  without 
hnber  efibit,  till  released  by  a  contrary  move- 
z^nt.  The  mechanism  is  very  simple,  and 
IS  attached  wholly  to  the  lower  arm*  near  the 
^xiiisp.  But  as  the  sound  hand  must  be  taken 
fr-jm  anything  else  it  has  to  perform,  fA  the 
tcae  the  artificial  hand  is  thus  put  to  work ; 
nd  as  it  may  on  other  accounts  be  incon'^e- 
U£n%  to  woric  the  apparatus  in  this  way,  Sir 
OtyjTge  invented  a  very  ingenious  means  of 
v'cridng  the  hand  by  the  movement  of  the 
«ppi:r  arm  or  shoulder-joint. 

il.  3|agendie  described  to  the  Paris  Aca- 
>'£▼  of  Sciences,  in  1845,  an  artificial  fum, 
arrested  by  M.  Van  Petersen.  A  sort  of  stays 
4^  ftxed  round  the  breast  of  the  person ;  and 
!r.mi  these  are  brought  cords  made  of  catgut, 
^huh  act  upon  the  articulations,  according 
mj  (he  motion  given  to  the  natural  stump. 
TV  apparatus  was  found  to  be  very  efiective. 
h  was  tried  (among  other  patients)  on  .an 
brud  soldier,  who  had  lost  both  arms  in  the 
vsn  uf  the  empire,  retaining  only  tbe  stumps. 
^aii  the  aid  of  two  of  the  artificial  arms,  he 
▼«  able  to  perform  many  of  the  functions 
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which  had  hitherto  been  peifiin»Qd  for  him. 
M.  Magendia  conaiders  this  contrivance  to 
be  the  beat  aubstitiita  fov  a  nattuftl  wm  yet 
introdneed. 
▲BTIFIOIAL  BTONE.  [Gsment.] 
ABTILLEBY.  This  teim,  since  the  intre> 
ducdon  of  gunpowder,  has  been  applied  ohiefiy 
to  large  ^rdnanoe,  together  with  their  ammu- 
nition  p  d  appurtenanoet. 

The  earliest  nulitaiy  engines  were,  in  all 
probability,  those  for  casting  large  stones. 
Such  machines  do  not  appear  to  have  been 
used  in  England  until  the  Norman  invMion, 
and  were  used  by  the  Normans  chiefiy  in  sea- 
fights,  for  throwing  Greek  fira,  quioklhne,  ftod 
other  combustibles,  aa  well  as  stones  und 
darts.  Bichard  I.  employed  against  Uie  Surft- 
eens  some  such  engines,  worked  by  the  force 
of  the  wind  aoting  upon  sails.  Edward  J. 
used  eng^es  at  the  siege  of  Stirling  Cavtle, 
in  1808,  which  thraw  stones  of  800  lbs. 
weight. 

The  invention  of  gunpowder,  though  it  did 
not  for  a  long  thne  supersede  the  anoisnt 
artillery,  gradually  brought  about  great 
changes  in  the  art  of  war.  The  first  cannon, 
which  were  called  ftombenb,  were  very  clumsy, 
wider  at  the  mouth  than  the  chamber,  and 
formed  of  bars  of  iron  bound  together  with 
hoops.  The  earliest  cannon-balls  were  of 
stone,  ffand-^annan  carried  by  two  mmi,  and 
fired  from  a  rest  in  the  ground,  were  early 
used ;  and  cartM  of  war,  conveying  light  artil- 
lery, are  mentioned  in  a  Scotch  act  of  parlisr- 
ment  in  14A6.  Gannon  began  to  be  formed 
by  casting  about  the  middle  of  the  fifteenth 
century.  Iron  bullets  (of  which  Monstrelet 
mentions  one  weighing  five  cwt)  began  also 
to  be  used,  but  not  to  the  exclusion  of  those 
of  stone.  A  hard  mixed  metal,  called  font- 
metaij  or  hronxe,  was  eariy  invented  for  the 
casting  of  cannon ;  and  the  easting  of  this 
kind  of  ordnance  was  commenced  in  England 
in  1686.  In  the  sixteenth  century  the  sixe  of 
cannon  was  reduced,  and  &ey  were  made  of 
superior  form.  One  of  the  largeat  cast  can- 
non now  existing  is  a  braas  one  at  Bejapoor, 
which  was  cast  in  commemoration  of  the  cap- 
ture of  that  place  by  the  Emperor  Alum  Geer, 
in  1686.  Its  extreme  length  is  14  feet  1  inch ; 
the  diameter  of  its  bore  3  feet  4  inches.  An 
iron  shot  for  this  gun  of  proper  size  would 
weigh  1600  pounds. 

For  mortars  we  are  indebted  to  workmen 
who  were  employed  by  Henry  Vlfl. ;  those 
made  for  him  about  1643  being,  according  to 
Stowe,  *  at  the  mouth  from  11  to  10  inches 
wide,'  and  employed  to  throw  hollow  shot  of 
cast-iron,  filled,  like  modem  bombs,  with 
combustibles,  and  fiumished  with  a  fuse. 
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DifTerent  names  were  given  about  that  date 
to  different  kinds  of  cannon ;  snch  as  falcon^ 
eulvenn,  liemi-cii/vmn,  ndmon^  and  takar.  Pe- 
tardSf  which  are  explosive  engines  employed 
in  sieges,  were  first  used  by  the  Hoguenots 
in  1580.  The  howitzer^  an  improvement  on 
the  mortar,  was  first  used  in  1697  ;  and  the 
carronadey  a  kind  of  long  howitzer,  aV'Out  1770. 
The  casting  of  these  instruments  of  de- 
struction is  described  under  Gannon. 

ARTIZANS.  In  this  country  it  is  ous- 
tomaiy  when  a  young  artizan  has  served  his 
apprenticeship,  for  him  to  enter  at  once  as  a 
journeyman ;  to  settle  down  in  some  town, 
usually  where  he  has  been  apprenticed ;  and 
there  work  for  any  master  who  will  employ 
him.  Among  the  less  respectable  workmen, 
or  when  trade  in  general  is  dull,  the  tramp 
system  is  acted  on;  the  artizan  goes  from 
town  to  town,  a  sort  of  homeless  wanderer, 
seeking  work  wherever  it  may  be  found,  and 
often  forced  to  associate  with  disreputable 
companions. 

But  in  Germany  the  custom  is  different. 
There  a  kind  of  tramp-system  is  not  merely 
looked  forward  to,  but  is  compulsory.  The 
wandenckt^ft  of  a  German  workman  is  a  tran- 
sition period  between  the  life  of  an  apprentice 
and  that  of  a  master.  In  many  parts  both  of 
Gennany  and  Switzerland,  an  apprentice  can- 
not obtain  his  freedom  and  become  a  master 
until  he  has  spent  a  certain  number  of  years 
in  following  his  calling  beyond  his  native 
country.  He  is  furnished  on  setting  out  with 
a  book  called  a  wander-hucK,  in  which  his 
various  employers  insert  certificates  of  his 
service  and  conduct  In  his  wanderings  he 
is  generally  assisted  and  succoured,  not  only 
by  the  trade  to  which  he  belongs,  but  by  the 
donations  of  travellers.  Many  English  tra- 
vellers in  Germany  must  have  encountered 
these  young  worlanen,  trudging  along  tho 
roads,  with  knapsack  on  back.  Mr.  Symonds, 
(*  Arts  and  Artizans,  at  Home  and  Abroad  *) 
states  that,  while  certain  evils  arise  from  this 
system,  it  tends  on  the  other  hand  to  give  the 
young  men  an  amount  of  general  information 
more  varied  and  extensive  than  is  commonly 
met  with  among  English  workmen. 

In  the  Vorarlberg  ( a  part  of  the  Austrian  do- 
minions) the  male  inhabitants  are  accustomed 
to  leave  home  early  in  the  spring,  go  to  Switzer- 
land and  France,  exercise  the  trades  of  masons 
and  house-builders  during  the  summer,  live 
with  the  utmost  possible  frugality,  and  return 
to  the  Vorarlberg  in  autumn  with  the  savings 
of  their  labour. 

'f  he  silk-weavers  of  Lyons  have  a  very  strict 
system  of  classification.  There  are  small 
masters,  workmen,  and  apprentices ;  besides 


the  capitalist -manufacturers  who  set  all  to 
work.  The  masters,  or  chrft  daUhen^  are 
owners  of  a  few  looms,  and  have  fixed  resi- 
dences. The  workmen,  or  compagnoMy  have 
neither  capital,  looms,  nor  houses ;  they  work 
the  looms  belonging  to  the  master,  live  and 
board  with  him,  and  receive  half  the  money 
gained  by  the  looms  they  work — ^the  other 
half  going  for  house-rent,  risk,  wear  and  tear 
of  machinery,  &c  The  apprentices  are  from  15 
to  20  years  of  age ;  they  are  taught  by  the 
chefs  tPateiiers,  with  whom  and  for  whom  they 
work. 

Without  entering  far  on  this  tangled  sub> 
ject,  we  shall  notice,  under  Go-operaiion,  one 
or  two  of  the  recent  suggestions  for  modifying 
the  relations  between  employers  and  artizans. 

ABTOCARPUS.     [Breadfbuit  Tme  J 

ARTS,  FINE.  The  fine  arts  are  generally 
understood  to  comprehend  those  productions 
of  human  genius  and  skill  which  are  more  or 
less  addressed  to  the  sentiment  of  taste.  They 
were  first  employed  in  embellishing  objects' of 
mere  utility,  but  their  highest  office  is  to  meet 
our  impressions  of  beauty  or  sublimity,  how- 
ever acquired,  by  imitative  or  adequate  repre- 
sentation. 

The  great  use  of  the  arts  is  to  humanize 
and  refine,  to  purify  exgoyment,  and,  when 
duly  appreciated,  to  connect  the  perception  of 
physical  beauty  with  that  of  moral  excellence ; 
but  it  will  at  once  be  seen  that  this  idea  of 
usefulness  is  in  a  great  measure  distinct  from 
the  ordinary  meaning  of  the  term  as  applicable 
to  the  productions  of  human  ingenuity.     A 
positive  use  results  indeed  indirectly  fh>m  the 
cultivation  of  the  formative  arts,  precisely  in 
proportion  as  their  highest  powers  are  deve- 
loped.   Again,  as  illustrating  science,  the  fine 
arts  may  be  directly  useful  in  the  stricter 
sense,  but  this  is  not  the  application  which 
best  displays  their  nature  and  value.     The 
essence  of  the  fine  arts,  in  short,  begins  where 
utility  in  its  narrower  acceptation  ends.   That 
this  principle  exists  in  nature  we  immediately 
feel  in  calling  to  mind  the  merely  beantifol 
appearances  of  the  visible  world,  and  partica> 
larly  the  colours  of  flowers.    The  fine  arts  iii 
general  may  be  considered  the  human  repro- 
duction of  this  principle.    The  question  of 
their  utility  therefore  resolves  itself  into  tho 
inquiry  as  to  the  intention  of  the  beauties  of 
nature. 

With  regard  to  the  classification  of  the  art<^, 
those  are  generally  considered  the  most 
worthy  in  which  the  mental  labour  employed 
and  the  mental  pleasure  produced  are  greatest, 
and  in  which  tho  manual  labour,  or  labour  of 
whatever  kind,  is  least  apparent  This  test 
would  justly  place  poetry  first.    It  would  bo 
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an  in^fidioiis  as  well  as  a  veiy  difficult  task  to 
assign  the  precise  order  in  which  painting, 
sculpture,  architecture  and  mnsio,  would  fol- 
low poetiy  and  its  sister,  eloquence ;  but  it 
may  be  remarked,  that  the  union  of  the  arts 
is  a  hazardous  experiment,  and  is  often  de- 
stmclire  of  their  efliMst. 

ABTS,  MANUFAGTUBING.  As  the  fine 
arts  are  destined  to  the  production  of  objects 
beautiful  rather  than  useful ;  so  do  the  manu- 
faetoring  arts  produce  results  useful  rather 
than  beantifuL  But  in  all  the  better  epochs 
of  soeiety,  these  two  dirisions  have  tended  to 
coalesoe  into  one :  the  usefbl  and  the  beauti- 
ful,  the  tttiU  et  dulee,  being  found  reciprocally 
to  lend  strength  to  each  other.  The  union  of 
Science  and  Arts,  too,  is  becoming  more  and 
more  apparent  It  has  been  remarked  by  a 
writer  in  the  *  Edinburgh  Beview,'  (voL  78) 
thai  *  Art  will  not  sufficiently  develope  her 
powers,  nor  scienoe  attain  her  most  command- 
ing position,  till  the  practical  knowledge  of 
the  one  is  taken  in  xetum  for  the  sound  de> 
ducdons  of  the  other.  Many  causes  have 
concurred  to  place  art  and  science  at  Tariance ; 
but  these  causes  have  been  gradually  diminish* 
ing;  and  in  the  present  advanced  state  of 
mechanical  and  useful  arts  they  have  almost 
wholly  disappeared.' 

The  establishment  of  Art-Manufactures,  in 
which  sculptors  and  painters  of  eminence  are 
employed  to  design  models  and  patterns  for 
manufacturers ;  the  formation  of  Schools  of 
Design,  where  drawing  and  modelling,  with  an 
especial  relation  to  manufactures,  are  taught ; 
the  still  more  recent  establishment  of  artizan 
schools,  where  similar  instruction  is  given 
under  different  arrangements — all  point  to  a 
union  between  fine  art  and  manufacturing 
art ;  while  Mechanics'  Institutions,  Lyceums, 
popular  Treatises  on  Science — so  far  as  they 
have  realised  the  anticipations  concerning 
them — ^point  to  a  union  between  Science  and 
Manufjsctures.  Again,  such  discoveries  as 
those  relating  to  Photography,  Electrography, 
&c^  point  to  a  union  between  science  and  fine 
art.  Thus  do  all  three— Science,  Art,  and 
Industry — stand  in  intimate  relation  one  to 
another.  [Desiok,  Schools  of;  Manufag- 
TU11ES.3 

ABUNDEL  MABBLES,  are  certain  pieces 
of  scolptore,  consisting  of  ancient  statues, 
basts,  mutilated  figures,  altars,  inscriptions, 
iie,,  the  remains  of  a  more  extensive  collection, 
formed  in  the  early  part  of  the  seventeenth 
century  by  Thomas  Howard,  Earl  of  Arundel, 
and  presented  in  1667  to  the  University  of 
Oxford,  by  his  grandson.  The  earl  collected 
these  fine  specimens  during  a  residence  in 
Italy  about  1013. 
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We  learn  firom  catalogues,  that  the  Arunde* 
lian  collection,  when  entire,  contuned  37 
statues,  128  busts,  and  250  inscribed  marbles, 
exclusive  of  sarcophagi,  altars,  fragments,  and 
the  inestimable  gems. 

Arundel  House  and  gardens  were  converted 
into  streets  about  the  year  1678,  when  it  was 
determined  to  dispose  of  the  statues  by  sale. 
One  portion,  consisting  principally  of  busts, 
was  purchased  by  Lord  Pembroke ;  these  are 
now  at  Wilton.  A  second  was  purchased  by 
Sir  William  Fermor  (the  father  of  the  first 
Earl  of  Pomfret,)  who  removed  them  to  his 
seat  at  Easton  Neston  in  Northamptonshire. 
Hemietta  Louisa,  countess  dowager  of  Pom- 
fret,  in  1705,  transferred  these  marbles  to  the 
University  of  Oxford,  where  they  became  again 
united  to  the  inscribed  marbles  which  had 
descended  to  Henry,  second  son  of  the  former 
and  sixth  Duke  of  Norfolk,  and  had  been  pre- 
sented by  him  to  the  University,  in  1667.  A 
few  statues  and  broken  fragments  were  given 
to  a  Mr.  Arundel,  a  relation  of  the  Duke  of 
Norfolk ;  one  or  two  of  these  were  subse- 
quently given  to  the  Earl  of  Burlington,  and 
went  to  Chiswick  House.  A  few  elegant  re- 
mains were  carried  to  Mrs.  Temple's  seat  at 
Moor  Park,  near  Famham,  in  Surrey.  The 
cameos  and  intaglios  fmally  became  the  pro 
perty  of  the  Dukes  of  Marlborough ;  and  are 
now  known  by  the  name  of  the  Marlborough 
Gems. 

The  greater  part  of  the  Greek  inscriptions 
in  the  Arundel  collection  now  at  Oxford  were 
obtained  at  Smyrna.  They  arrived  in  Eng- 
land in  J627,  soon  after  which  they  were  care- 
fully examined  by  the  learned  Selden,  who  in 
1628  published  his  *  Marmora  Arundelliana,' 
a  thin  quarto  volume,  in  which  twenty-nine 
Greek  and  ten  Latin  inscriptions  of  this  col- 
lection are  deciphered  and  illastrated. 

The  Arundel  and  Pomfret  marbles  are  at 
present  preserved  at  Oxford  in  two  rooms 
belonging  to  the  public  schools,  beneath  the 
picture  gallery.  Of  the  Arundel  portion,  that 
which  the  University  places  at  the  head  of  its 
collection  is  the  Greek  inscription  known  by 
the  name  of  the  Parian  Chronicle,  Among 
the  more  important  marbles  of  the  Pomfret 
donation  are  the  colossal  torso  (for  that  por- 
tion only  is  antique)  of  a  Minerva  Galeata, 
restored  as  a  statue  by  Guelfi ;  a  Venus  Ves- 
tita,  orLeda;  Terpsichore;  a  young  Hercules; 
an  Athlete,  which  has  been  called  Antinous  ; 
a  female  figure,  unrestored,  of  early  Greek 
work ;  and  three  statues  of  senators,  one  of 
which  is  usually  considered  as  Cicero. 

AS.  The  Boman  As  was  a  weight,  consists 
ing  of  twelve  vnct«  or  ounces;  it  was  also 
called  libraf  liheUoj  and  pondoy  or  the  pound. 
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^$,  assUf  or  Assarius  was  likewise  the  name  of 
a  Boman  coin  of  copper,  or  rather  of  mixed 
metal,  which  yaried  Doth  in  weight  and  com- 
position at  different  periods  of  the  common- 
wealth ;  hut  which  originally  actnally  weighed 
a  pound,  whence  it  was  called  As  libraHSf  and 
sometimes  also  JEs  ^ave.  The  earliest  Ases 
were  cast  prohably  in  imitation  of  the  Etras- 
can  coins,  which  Uie  Romans  appear  to  have 
copied.  In  the  British  Museum  there  are 
even  four  Ases  united  together,  as  they  were 
taken  from  the  mould  or  matrix,  in  which 
many  were  cast  at  once.  In  most  of  the 
Ases  preserved  in  our  cabinets,  the  edge  shows 
evidently  where  they  were  severed  f!rom  each 
other,  and  where  the  piece  at  the  mouth  of 
the  mould  was  cut  off.  From  being  east,  it 
will  be  judged  thi^t  they  ore  not  veiy  eorreetly 
sized.  As  the  As  feU  in  weight,  the  smaller 
divisious  were  not  cast,  but  struck. 

The  coined  divisions  of  the  As  were  nume- 
rous, including  halves,  thirds,  fourths,  fifths, 
sixths,  twelfths,  ^c.  There  were  also  larger 
coinsj  representiug  various  multiples  of  the 
As. 

ASAM  or  ASSAM,  is  chiefly  interesting  in 
a  commercial  point  of  view  for  the  attempts 
there  made  to  cultivate  the  tea-plant  This 
m\d  coimtry  lies  north-eastward  of  Hindu- 
stan, and  is  to  a  certain  extent  dependent  on 
the  East  India  Company.  Reports  having 
reached  the  Calcutta  Government,  relating  to 
the  value  of  the  tea-plant  found  in  Asam,  a 
scientiflc  deputation  was  despatched  thither 
about  the  year  1836,  to  enquire  into  the  sub- 
ject. Tea-plantations  were  subsequently  esta- 
blished, under  the  management  of  Mr.  Bruce, 
who  examined  the  surface  of  the  country  with 
a  new  to  select  spots  favourable  to  the  culture. 
Chinese  labourers  were  engaged ;  and  small 
portions  of  Asam  tea  have  since  been  annually 
produced.  An  Asam  Tea  Company  has  been 
formed,  and  the  tea  sent  to  mazket  is  found 
to  possess  the  customary  qualities  of  Chinese 
tea.  The  Asam  Tea  Company  established  a 
steamer  on  the  Brahmapootra,  from  Calcutta 
to  Asam ;  and  they  imported  Coolies  from  the 
interior  of  India  at  vast  expense,  as  labourers ; 
but  it  has  been  found  that  a  more  cautious 
expenditure  of  capital  is  necessary  to  the  suc- 
cess of  the  infant  enterprise.  The  tea-plan- 
tations are  placed  in  some  jeopardy  by  the 
hostility  of  the  native  Asamese  to  these  new 
induiitrial  arrangements.     [Tea.] 

ASBESTUS  must  be  considered  in  minera- 
logy, rather  as  a  term  implying  a  peculiar 
form  sometimes  assumed  by  several  minerals, 
t)ian  as  a  name  denoting  a  particular  species; 
it  is  in  fact  applied  to  varieties  of  the  amphi- 
belie  minerals,  Buch  as  aotinolite,  tremolite, 


(fee,  which  occur  in  long  oapillary  ciystals, 
placed  aide  by  side  in  parallel  position,  and 
thus  giving  rise  to  a  fibroua  mttss.  Those 
varieties,  the  fibres  of  which  ara  very  delioata 
and  regularly  airanged,  ave  oallad  mmianthu^, 
a  Greek  term  aigniffing  unpolluted,  oofltained. 
Of  the  finest  kinds,  the  individual  crystals  are 
readily  separated  from  eaoh  ether,  ase  very 
flexible  and  elasdo,  and  have  a  white  or 
greenish  colour  with  a  fine  silky  lustre. 
Though  a  single  fibre  is  readily  fused  into  a 
white  enamel,  in  mass  it  ia  oapable  of  resisting 
the  ordinary  flame,  so  that  when  woven  it 
produces  a  fire-proof  cloth.  Those  varieties 
in  which  the  crystals  are  coaieer,  with  scarcely 
any  flexibility,  are  called  common  asbestiis. 
It  is  generally  of  a  dull  green,  and  sometimes 
a  pearly  lustre,  and  readily  fuaes  before  the 
blow-pipe  flame.  It  ooours  more  frequently 
than  the  amianthus,  or  finer  kind,  and  is  usu- 
ally fbimd  in  veins  traversing  serpentine. 

There  are  three  other  varieties  known  by 
the  names  of  mountain  feather,  mountain 
wood,  and  mountain  oork,  which  diflbr  from 
the  common  asbestus  by  the  fibres  interiacing 
each  other. 

In  1845  Mr.  Penny  of  Glasgow  desciibed  a 
peculiar  substance  which  had  nearly  all  the 
characters  of  asbestus.    It  was  found  in  a 
blast  furnace,  imbedded  in  the  mass  of  matter 
which  had  collected  at  the  bottom  of  the  fur- 
nace in  the  course  of  two  years  and  a  half, 
and  which  is  technically  called  the  Kearth,   It 
was  in  a  cavity,  about  eight  inches  below  the 
level  on  which  the  liquid  metal  rested.    Tliis 
substance  is  colourless,  inodorous,  and  taste- 
less ;  and  occurs  in  small  masbes,  composed 
of  extremely  minute  filaments,  cohering  lon- 
gitudinally together ;   these  fibres  are  very 
easily  detached,  and  are  flexible,  though  not 
so  much  so  as  those  of  common  asbestus ; 
they  have  a  silky  lustre,  and  are  nnattaeked 
by  the  common  acids;  they  remain  unchanged 
in  the  flame  of  a  spirit  lanip,  and  are  difficult 
of  fusion  even  with  the  blow  pipe.    This  sub- 
stance consists  chiefly  of  silica,  protoxide  of 
manganese,  and  alumina  {    it    differs  from 
common  asbestus  chiefly  in  having  about  ten 
per  cent,  more  of  silica,  and  in  containing 
manganese  instead  of  magnesia.     Mr.  Penny 
thinks  that  the  occurrence  of  this  substance 
in  an  iron  fdmace  furnishes  a  proof  of  tins 
igneous  origin  of  asbestus. 

Many  remarkable  proofs  have  been  given, 
of  the  power  of  asbestus  to  resist  heat  Che> 
valier  Aldini  about  twenty  years  ago  had  some 
asbestus  woven  into  cloth,  and  the  doth  made 
into  garments ;  he  clothed  himself  in  these 
garments,  and  exhibited  sundry  astonishing 
feat^S  before  the  Royal  Society,  sueh  as  holding 
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red-hot  iron  in  ft  gloved  liand»  Ag»  This  mt^ 
terial  has  sometiines  been  proposed  for  fire- 
mea'b  dresses^  sad  for  garments  oalculated  to 
resist  heat  generally. 

ASH.  The  ash  is  oiie  of  the  most  ttsefol 
of  our  British  trees,  on  aoooont  of  the  exoel- 
lenee  of  its  hard  tough  wood  and  the  r^idit/ 
of  its  growth.  In  its  appearance  too  it  is 
singolariy  graceM  for  a  Eoropean  trde»  ofteh 
fi»emb]i&g  in  its  slender  stems  and  thin  aiiy 
foliage  the  acacias  of  tropical  regions.  The 
principal  objection  to  the  ash  is  tbe  i^ini/  it 
does  to  the  plants  which  grow  in  its  neigh- 
bourhood, by  ra^dly  exhansting  the  soil  of 
all  its  organizable  materisls. 

Tha  principal  yarieUes  of  the  ash  are : — 
1,  the  Wtepin§  Aah^  with  all  the  characters  of 
the  eommon  wild  tree,  except  that  the 
bran  Aes  grow  downwards  instead  oi  upwards, 
so  that)  if  grafted  npon  a  lofty  stem,  the  head 
will  soon  reach  the  ground  and  ftmn  Anatnral 
arbour.  Thii  is  ssid  to  hare  originated 
aeddentally  in  a  field  at  Oamlingay,  in  0am- 
bridgeshire ;  2,  the  Entire-Leaved  Ath;  8,  the 
CurUd-Leaved  Ash,  with  very  short  stunted 
branehes,  and  deep  green  crumpled  leaves ; 
4,  the  Warted  A»h.  In  tliis  the  stems  are 
eorered  over  with  a  greAt  number  of  little 
grayish  brown  tubereles.  6.  The  BmaU- 
Leaneed  A»h.  6.  The  Fiowering  or  Common 
Munna  Ath^  whence  the  manna  of  the  shops 
is  procured. 

The  uses  of  the  ash  in  the  arts  are  very 
ttUitterous.  The  wood  is  both  elastic  and 
tough.  It  is  used  for  this  telloes  aUd  spokes 
of  wheels,  the  beams  of  plotighs,  the  tops  of 
Utehen  tables,  milk-pails,  oars,  blocks  and 
pulleys,  handles  for  spades  and  other  imple- 
ments, hop-poles,  hoops,  crates,  basket  hoU- 
dles,  f^ttce -wattles,  and  numerous  other  pur 
poses.  In  the  neighbourhood  of  the  Stafibrd- 
sbire  potteries  the  ash  is  cultivated  to  A  great 
extent,  and  cut  every  ^ve  or  Six  yean  for 
eN,ta-wood,  whieh  is  in  much  dediand  in  the 
pottery  districti  The  ashes  yield  good  pot- 
ash t  the  barii  is  used  for  tanning  nets  and 
calf-ilciiiB ;  the  leaves  and  shoots  are  used  for 
fbod  by  cstUe,  and  the  di^onest  use  ash- 
leaves  for  adultenting  tea;  the  seeds  or  hef$ 
are  sometimes  pickled  as  a  so^  of  salad,  arid 
&ey  axe  used  ih  SlberiA  to  give  A  flavour  to 
water  for  drinking.  The  si^  is  used  for  some 
medidnal  purposite.  The  Ftow«rin§  Ath%  as 
before  stated,  yields  ft  juice  which  iiolidifles 
into  manna* 

Tho  MotTKTAiiT  AsR  is  irroagly  named ;  it 
belongs  to  ft&other  genus  of  plaatit 

ASHAK TBES.  How  fiaf  distant  the  time 
may  to  Men  thia  West  African  nfttion  will 
be  commercially  SmpoHant,  will  depend  chiefly 


on  the  energy  of  English  merehants,  and  on 
the  lessening  of  the  slave-trade. 

The  principsl  manufacture  of  the  Ashantees 
is  that  of  cotton  doth,  which  they  weave  on  a 
loom  worked  by  strings  held  between  the  toes, 
in  Webs  of  never  more  than  four  inches  broad. 
Silk  is  sometimes  interwoven  with  the  cotton. 
The  cloths  which  they  produce  are  often  of 
great  fineness  of  textiure,  and  their  colouring 
of  the  highest  brillianigr*  They  paint  their 
patterns  with  a  fowl's  feather.  Another  of  the 
arts  in  which  they  have  attained  considereble 
excellence^  is  the  manufacture  of  earthen- 
ware. They  also  tan  leather,  and  wcnrk  in 
iron,  brass,  and  gold.  Articles  formed  of 
gold  abound  in  the  houses  of  all  the  wealthier 
inhabitants)  and  in  the  king's  pslace  those  of 
most  common  use  are  described  as  being 
made  of  this  precious  material. 

Gold  is  found  in  this  country  both  in  mines 
and  in  particles  washed  down  by  the  rains. 
According  to  t)npuis,  tbe  richest  gold  mines 
known  to  exist  in  any  part  of  Africa  are  those 
in  Gaman.  Some  of  the  richest  of  these 
mines  are  said  to  be  esteemed  sacred,  and  on 
that  account  are  not  worked.  The  wealthier 
inhabitants  load  their  pereons  with  lumps  of 
native  gold;  some  which  Dupuis  saw,  he 
thinks,  must  have  weighed  fiilly  four  pounds. 
In  Aldm,  and  some  other  parts  of  the  empire 
bordering  on  the  Volt%  ikom  which  much 
gold  was  formerly  obtained,  the  mines  are 
now  either  exhausted,  or  at  least  are  no 
longer  worked.  There  are  many  rich  mines 
in  the  small  district  of  Adoom,  westward  from 
Cape  Coast  and  about  three  days'  journey 
from  the  sea;  and  during  the  rainy  season  it 
is  said  that  not  fower  than  eight  or  ten  thou-^ 
sand  slaves  are  emj^oyed  in  washing  for  gold 
dust  on  the  banks  of  the  Bars,  in  Gaman. 

ASH-BALLS.  As  a  cheap  substitute  for 
soap)  in  various  processes  of  washing  and 
deansbig,  the  ashes  <^  various  kinds  of  plantSi 
especially  ferns,  are  damped  and  made  into 
luiklps,  which  are  known  by  the  name  <^  as4- 

ASHES,  the  remains  of  anything  bumedi 
Whether  of  vegetable  or  animal  origiui  and  to 
a  certain  extent  of  mineral  bodies  also. 

Ve^ttabk  takes.  Ashes  vary  in  oompositloift 
according  to  the  nature  of  the  planti  the  soil 
in  which  it  grows,  and  the  manure  used 
upon  it  The  substances  usually  contained 
in  the  ashes  of  land  plants  are  potash,  sodsi 
lime,  magUesia,  silica,  the  oxides  of  iron  and 
of  manganese,  ehloriue,  carbonic  acid,  sul- 
phuric acid,  and  phosphoric  acid.  Alumina 
occurs  rarely,  and  sometimes  oxide  of  copper 
has  been  ihet  with.  Very  frequently  more 
than  one  half  of  the  ashes  of  vegetables  e<m- 
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Bists  of  carbonate  of  lime.  The  qiuuitity  of 
ashes  varies,  not  only  according  to  the  soil, 
age,  and  aspect  of  the  plant,  but  also  in  dif- 
ferent parts  of  the  same  plant,  from  2  to  6 
per  cent,  of  its  weight,  after  drying  in  the 
air.  The  soluble  part  of  wood  ashes  consists 
of  the  alkaline  sulphates,  carbonates,  and 
chlorides;  while  the  insoluble  matter  is 
chiefly  composed  of  carbonate  of  lime,  and 
probably  of  magnesia,  phosphate  of  lime,  and 
phosphate  of  uron. 

The  incineration  of  wood  is  a  most  im- 
portant operation ;  from  its  ashes  are  obtained 
the  immense  quantities  of  impure  potash,  and 
the  carbonate  called  pearlash,  imported  from 
America  and  other  countries.  The  sap  of 
plants  contains  also  other  vegetable  acids,  as 
the  oxaUc,  citric,  tartaric,  malic,  ^c;  and  the 
salts  which  tliese  form  with  potash  are  de- 
composed by  heat,  and  yield  the  carbonate. 
The  ashes  of  land  plants  yield  principally  the 
salts  of  potash,  such  as  barilla — those  of  ma- 
rine plants  afford  a  large  quantity  of  soda 
salts,  and  especially  the  carbonate,  such  as 
kefp. 

Coal  ashes  are  extremely  various  both  in 
their  appearance  and  composition.  Thus, 
much  of  the  coal  of  the  north  of  England, 
under  common  circumstances,  bums  to  a  dn- 
der,  which  is  a  mixture  of  the  ashes  of  the 
coal  with  some  carbonaceous  matter  requiring 
rather  a  high  temperature  to  bum  it,  on 
account  of  its  being  enveloped  by  incombus- 
tible matter.  The  coal  of  Somersetshire  bums 
to  red  ashes,  evidently  coloured  by  peroxide  of 
iron :  those  of  the  StadSTordshire  coal  are  nearly 
white.  The  quantity  of  ashes  yielded  by  dif- 
ferent kinds  of  coal  varies  considerably ;  ac- 
cording to  Rirwan,  Wigan  coal  contains  1*57 
per  cent,  of  ashes ;  Whitehaven  coal  1*7,  and 
Swansea  coal  3*33  per  cent;  they  consist  prin- 
cipally of  silica  and  alumina,  with  small  quan- 
tities of  lime,  sometimes  magnesia,  and  also 
peroxide  of  iron ;  but  they  do  not  contain 
either  the  chlorides,  phosphates,  or  alkaline 
salts  found  in  wood-ashes.  Peat  ashes  differ 
chemically  from  both  the  other  kinds. 

Animal  ashes  resulting  from  the  burning  of 
bones  and  other  animal  solids,  consist  princi- 
pally of  phosphate  of  lime,  with  traces  of 
salts  of  lime,  magnesia,  and  soda. 

Afineral  ashes,  such  as  those  of  Vesuvius,  as 
examined  by  Vauquelin,  were  grayish  in  colour; 
they  were  tasteless,  and  found  to  consist  of 
alumina,  oxide  of  iron,  muriate  of  ammonia, 
sulphate  of  lime,  potash,  copper,  manganese, 
lime,  and  charcoal.  Vauquelin  also  analyzed 
the  ashes  ejected  in  the  same  year  from  ^tna; 
they  were  of  a  gray  colour,  and  in  fine  pow 
der;    th^  contained  sulphur,  sulphates  of 


lime,  copper,  and  alumina,  and  several  other 
mineral  ingredients. 

The  ashes  of  domestic  economy,  comprising 
not  only  the  coal-ash  from  the  grate,  but  a 
quantity  of  dust  and  miscellaneous  frtigments, 
are  a  valuable  commercial  article.  The  ash- 
heap  of  a  dust  contractor  has  a  laige  money- 
value,  for  much  of  the  waste  serves  as  mate  - 
rial  for  manufactures. 

ASHFORD,  Kent,  is  one  of  those  towns 
which,  originally  only  a  centre  for  an  agri- 
cultural district,  has  been  converted  by  rail- 
way enterprise  into  an  important  scene  of 
manufacturing  and  trading  industry.  Ashford 
has  been  made  a  first  class  station  for  the  South 
Eastern  Railway,  and  the  place  of  junction 
with  the  branch  lines  to  Hastings  and  Rams- 
gate.  The  railway  company  owing  to  its  con- 
venient position  have  erected  near  the  station 
a  new  village,  comprising  a  factory  for  the 
repair  of  their  locomotive  engines,  and  exten- 
sive buildings  for  making  and  storing  their 
carriages,  together  with  about  200  dwellings 
(completed  and  in  course  of  erection)  for 
their  workmen. 

ASHLAR,  or  ASHLER,  is  a  term  applied 
in  masonry  to  rough  stones  as  they  are  taken 
frt>m  the  quarry,  and  also  to  the  dr^»ed  stones 
used  for  the  facing  of  walls,  which  m^  be 
either  plain,  tooled,  or  rusticated.  The  word 
is  spelt  both  ways;  but  Nicholson,  in  his  '  Ar- 
chitectural Dictionary,'  gives  ashiariny  as  the 
term  for  the  operation  of  bedding  such  slabs 
of  stone  as  are  employed  for  facing  brick  or 
rubble  walls  ;  and  ashlering  as  a  term  in  car- 
pentry for  the  short  pieces  of  upright  quar- 
tering used  in  garrets  to  cut  off  the  acute 
angle  between  the  floor  and  the  sloping  rafters 
of  the  roof. 

ASHOVER,  in  Derbyshire,  has  somewhat 
fallen  away  from  its  former  rank  in  respect  to 
manufactures.  Formeriy  there  were  in  the 
parish  considerable  lead-mines,  but  they  have 
long  ceased  to  be  worked.  Limestone  is 
quarried  to  some  extent.  Medicinal  herbs 
are  cultivated  in  considerable  quantities. 
There  is  a  twisting  mill  for  the  Nottingham 
lace  manufacture.  Stocking-weaving,  once  an 
important  branch  of  industry,  is  on  the  de- 
cline, and  tambour  working  has  ceased. 

ASHTON- UNDER. LINE  is  one  of  the 
busiest  of  the  Lancashire  cotton-towns.  It 
has  a  population  of  about  25,000  in  the  town, 
and  &0,000  in  the  parish.  The  following  de- 
tails respecting  the  Ashton  cotton  nulls  are 
taken  from  a  parliamentary  paper ;  they  refer 
to  the  year  1848,  first  in  respect  to  Ashton 
alone,  and  then  to  Ashton  together  with  the 
surrounding  neighbourhood  of  Staleyhridg6| 
Dukinfleld,  Hyde,  and  Mossley. 
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Aihtoa     Aihtoii  with 
•loM.  SUl«y  bridge,  &c 

Hofeniiidles 505,276       l,885,i)ra 

ThiwOetpindlOT 9,000  33,196 

Poverlooaia 6,736  0,706 

Staun  akcine  hone  power  ....     1,687  5,983 

HuMb  employed 10,580  94.165 

WeeUTwafei   £5J7»       £16,70 

Weekly  coaaiamption  of  cotUm.3aB«aXHb.  l,063^Slb. 

Stalejfaridge  nearly  equals  Ashton  in  these 
partiailars.  Bleaching,  dyeing,  and  oalioo 
pfindng  are  also  carried  on.  Hats,  woollens, 
md  silks  are  mannfactored.  There  are  more 
than  20  collieries  in  the  immediate  rieinity, 
which  employ  upwards  of  1000  hands.  Ashton 
is  connected  with  yarions  districts  by  the 
Ashton  and  Manchester,  the  Ashton  and 
Hnddersfield,  and  the  Peak  Forest  canals; 
also  by  the  Sheffield  and  Manchester,  the 
I^ncaahire  and  Yorkshire,  and  other  railways. 

The  mannfjBctorers  of  Ashton  are  preparing 
for  the  Exhibition  of  1851,  in  those  depart- 
ments of  industzy  for  which  it  has  become 
noted ;  and  the  operatiyes  there,  as  elsewhere, 
have  oommenoed  those  joint-stock  arrange- 
ments which  will  enable  them  to  visit  the  me- 
tropolis during  that  busy  year. 

ASIA.  To  trace  the  steps  by  which  com- 
mercial enterprise  has  snccessiyely  discoyered 
the  yarions  parts  of  the  Asiatic  continent, 
would  be  UtUe  less  than  to  trace  the  histoiy 
of  the  human  race;  for,  firom  the  time  when 
thePhcBoician  merchants  spread  their  trading 
ports  far  and  wide,  to  the  day  when  the  ports 
of  China  were  laid  open  to  British  shipping 
and  mannfactores,  there  has  been  a  continued 
series  of  discoyeries,  which  haye  had  com- 
merce and  manufactures  among  their  moving 
impulses. 

Nor  would  it  be  easy  to  enumerate  the  na- 
tm^  productions  which  Asia  affords  to  the 
maniifacturer  and  the  merchant  Extending 
as  it  does  from  the  burning  sands  of  Arabia 
to  the  icy  shores  of  Siberia,  from  the  level 
plains  of  Tartary  to  the  lofty  heights  of  the 
Himalaya,  it  presents  a  countless  variety  of 
mineral,  vegetable,  and  animal  products.  The 
fur -bearing  and  wool-bearing  animals,  and 
those  numerous  animals  which  yield  flesh  for 
food,  milk  for  drink,  and  skins  for  leather, 
are  found  in  great  variety  and  number.  Tim- 
ber trees,  plants  used  in  various  arts,  and 
plants  osed  for  food,  are  also  bountifully  sup- 
plied. We  need  only  proceed  to  any  details 
in  noticing  the  chief  mineral  products. 

Among  the  mineral  products  of  Asia,  pre- 
ciotis  stones  are  very  abundant  Rock-oystal 
is  found  in  the  greatest  variety;  amethysts  in 
the  Altai,  Himalaya,  and  Ural  Mountains; 
t^arniAifMa  gnd  agatsSyiu  western  India  and  in 
the  Gobi  desert;  casholongs  and  onyxes,  in 
Mongoh*;  yu,  or  oriental  jade,  in  Turldstan; 


different  kinds  of  jasper,  in  the  Altai  moun- 
tains ;  pearl-stone,  maroasit,  on  the  shores  of 
the  Gulf  of  Okhotsk ;  beiyl,  iu  the  mountains 
near  the  Lake  of  Baikal ;  Lapis  lazuli,  in  the 
same  mountains,  as  weU  as  in  the  Hindu 
Coosh,  and  on  the  banks  of  the  Oxus;  to- 
pazes, in  the  Ural  Mountains ;  drcony,  chry- 
soberyl,  s^phires,  on  the  island  of  Ceylon ; 
rubies,  in  Ceylon  and  in  Badakshan;  tur- 
quoises, in  Khorasan;  diamonds  in  Deccan, 
Borneo,  and  the  Ural  Mountains. 

Volcanic  products  are  met  with  on  the 
Sunda  Islands,  in  Japan,  and  Kamtchatka,  in 
the  neighbourhood  of  Tauris,  and  many  parts 
of  the  high-land  of  Armenia,  and  in  Western 
Anatolia. 

Steatite,  earth-flax,  asbestus,  and  kaolin,  or 
the  finest  porcelain-day,  are  found  in  China 
and  Japan;  talc  in  Siberia;  coals  in  northern 
China,  and  different  parts  of  Hindustan ;  rock- 
salt  in  the  Ural  Mountains,  northern  China, 
the  Pa^jab,  Ajmeer,  Yemen,  Anatolia;  salt  in 
the  salt-seas  of  the  steppes,  and  sometimes  on 
the  surface  of  the  ground;  sal-ammoniac  in 
the  volcanic  steppes  of  Central  Asia,  not  far 
from  the  river  Hi ;  nitre  in  Hindustan ;  borax, 
or  tanqual,  in  Tibet;  petroleum,  near  Baku, 
on  the  shores  of  the  Caspian  Sea,  on  the 
Euphrates  at  Hit,  and  other  places,  and  at 
Kerkook  east  of  the  Tigris ;  asphaltum  on  the 
Dead  Sea,  in  Palestine.  Hot  springs  are  very 
abundant  in  the  snow-covered  mountains  of 
the  Himalaya  range,  especially  along  the 
upper  branches  of  the  Ganges,  and  also  in 
theN.W.  of  AnatoHa. 

Of  the  metals,  gold  is  found  in  Japan,  Tibet, 
Yun-nan,  Cochin  China,  Tonkin,  Siaxn,  Ma- 
lacca, Borneo,  Asam,  Ava,  and  in  the  Ural 
Mountains;  many  rivers  bring  down  gold  in 
their  sands ;  sUver  in  China,  Da-uria,  Japan, 
Armenia,  Anatolia,  and  the  Ural  Mountains; 
tin  in  Malacca,  Anam,  the  Sunda  Islands,  and 
the  empire  of  the  Birmans ;  mercury  in 
China,  Japan,  and  Tibet;  copper  iu  the  Ural 
and  Altai  mountains,  Japan,  China,  Kepaul, 
Azerbyan,  Armenia,  and  Mount  Taurus ;  ma- 
lachite in  China  and  Siberia;  iron  from  the 
Ural  Mountains,  through  central  Asia  as  far 
as  the  Peninsula  beyond  the  Ganges,  as  well 
as  in  Japan  and  Persia;  lead  in  Da-uria, 
China,  Siam,  Japan,  Georgia,  and  Armenia. 

Under  the  names  of  the  principal  countries 
in  Asia,  the  reader  will  meet  with  some  fur- 
ther information  on  the  industrial  resources 
of  the  East 

ASIA  MINOR.  This  rich,  outlying  por- 
tion  of  Asia,  often  designated  NatoUa  or  Ana-- 
tolia  by  geographers,  contains  many  mines; 
but  the  mining  operations  are  not  conducted 
with  much  sldU.     There  are  copper  mines 
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near  Bldiir-Korehsi,  not  f«r  from  the  Black 
Sea ;  near  Chalw4r^  on  the  aastem  ride  of  tho 
Laaian  group ;  near  Tirob61i,  on  (ha  Blaok 
Sea;  near  idkatt  and  many  other  places. 
Thsre  are  iron  mines  near  Uniehi  on  the 
Black  Sea;  silver  with  oopper,  in  the  mines 
of  Tireb61i ;  silver  and  lead  at  Bettek)  in  the 
Begt«k-Dftgh,  east  of  the  Kizillrmik.  Nitre 
is  got  at  Kar&  Biin&r,  in  the  south-eastern 
part  of  the  eentral  table-landi  Ro^k  salt 
abounds  in  aU  partSt  especially  in  the  north> 
eabtem  part  of  Asia  Minor  and  in  the  tract 
round  Angora.  Hot  springs  occur  in  all  the 
provinces ;  those  of  BrCis&  are  celebrated^  and 
are  even  visited  by  European  patientSi 

The  northern  shores  of  Asia  Minor  are 
covered  trith  magnificent  forest  trees  of  vari- 
ous  kinds.  The  forests,  stretching  west  from 
BoU,  the  gii9Bt  and  almost  inexhaustible 
source  of  supply  to  the  Turkish  navy,  contain 
Qsh,  elm,  plane,  poplar,  laroh,  and  beech,  and 
some  oaks  of  lai^ge  sise.  It  is  knoim  to  the 
Turks  by  the  signiflettdt  name  of  Afotch 
DtgniBf  or  Sea  of  Trees.  The  mountains  of 
Sat-amania  are  in  general  well  wooded,  and 
Alexandria  is  mainly  supplied  with  fuel  frxMn 
them.  The  timber  of  this  coast,  ftt  least  that 
near  the  shore,  is  chiefly  pine,  but  not  in  gene* 
lal  of  large  dimensions.  The  mountains  of 
Taurus  eentatn  a  great  variety  of  forest  trees 
and  shrubs* 

No  road,  in  the  European  acceptation  of 
the  term,  has  ever  existed  of  thek  own  con- 
struction in  the  empire  of  the  Turks.  Asia 
Minor  still  presents  remains  Of  the  Boman 
lines  of  communication ;  atad  of  the  Boman 
bridges  many  yet  are  in  use.  Relays  of  post- 
horses  are  still  maintained  by  the  Turks  at 
distatot  intervals.  They  are  principally  sta- 
tioned at  the  large  towns  of  the  leading  routes. 
The  most  frequented  road  Is  that  from  Smyrna 
to  Constantinople,  and  the  only  one  by  which 
there  is  a  regular  oommunication,  except  by 
caravans.  Important  as  is  the  trade  between 
these  great  cities  and  (he  rest  of  Europe^  this 
oonrespondence  takes  place  but  tvrice  a  month, 
and  is  managed  by  the  Auatrian  mission  and 
ooasula(et  whisht  bs  well  as  the  Russian, 
dsapaleh,  aft  stated  periods^  a  pos(  to  the  Eu 
rop«an  oapttals^  The  Porte  keeps  in  confttant 
employment  a  co»p8  of  Tatar  couriers,  by 
means  of  whom  (hey  make  all  th^  eommu- 
nications.  On  a  smaller  soale  ev«ry  pasha 
haa  a  sunilar  establishment  The  route  fix>m 
Smyrna  to  Constantinople  passes  by  way  of 
Magnesia,  Thyatira)  and  Moukalitsch.  Another 
roate  extends  thm  ConstanUnople  to  (he 
•ottthem  Paahaliks.  It  goM  by  irajr  of  Mu- 
daAialt,  Bmsn,  the  Olyai|rali  raftgis,  Kit(ay% 
Ateaa-Kar»-Hissary  Konieh,   yiriniiiit  ^^ 


Gnlnar.  A  third  route  advancing  in  the 
same  direction  ttom.  the  Bosporus,  at  Eski- 
shehr  pursues  an  exact  eastern  course,  atid 
reaches  Angora,  whence  two  routes  branch  oft. 

ABPA'RAGlNt  a  peculiar  substance  ob- 
tained from  asparagus,  and  also  from  marsh- 
mallow  root ;  it  is  also  contained  in  the  potato, 
liquorice-root,  and  beet-root  It  OTStaUizes 
in  transparent  limpid  colourless  prisms.  It 
is  inodorous,  has  a  mawkish  disagreeable  taste^ 
and  is  rather  hard. 

ABPA'RAGUS.  The  common  cultivated 
asparagus  is  found  in  sandy  and  maritime 
places  in  most  parts  of  the  middle  and  south 
of  Europe,  the  Crimea,  and  also  of  Siberia 
and  Japan.  Attention  being  paid  to  the  pre- 
paration of  the  soil,  asparagus  is  one  of  the 
easiest  of  all  vegetables  to  cultivate }  but  no 
art  or  skill  will  produce  prectsely  the  aoU  which 
is  most  favourable  for  its  growths  Tlus  exists 
naturally  in  some  places  in  the  fittest  of  all 
possible  states,  and  it  is  there  only  that  it  ia 
to  be  obtained  in  its  greatest  perfection ;  as 
in  the  rich  alluvial  soil  of  Battetsea,  Mortlake, 
and  other  places  round  London :  in  some  of 
these  villages  it  is  produced  of  such  extraor- 
dinary sixe  that  110  heads  in  a  state  fit  for 
the  kitohen  have  been  known  to  weigh  mora 
than  d^  Ibsi 

In  this  oountry  asparagus  ia  frequently^ 
ibrced,  but  seldom  wiUi  much  success.  In 
many  parts  of  Europe,  however,  especially 
about  Riga)  a  mode  of  fbreing  is  adopted  which 
causes  the  asparagus  to  be  much  finer  than 
any  obtained  in  this  oountry  by  artificial 
means. 

ASPERGILLUS  is  the  blue  mould  or  fun- 
gus which  appears  on  cheese,  lard,  bread,  «(-o. 
Its  colour  is  sometimes  imitated  by  fraudulent 
dealem  by  sticking  brass  pins  into  the  cheeso 
--the  verdigris  formed  finom  the  pins  gi>in^ 
the  desired  colour* 

ASPHALTB  is  a  name  given  to  various 
bituminous  eompounds,  which  have  been 
much  used  of  lata  for  street-pavements,  tor 
the  platforms  of  railway  stations,  and  for 
flooring,  roofing,  and  protecting  buildings  in 
various  ways  firom  damp.  One  of  the  most 
important  of  these  ia  the  Seyssd  aaphalte, 
introduced  faato  this  eonntiy  by  BIr.  Oiatidgvs 
under  a  patent  obtained  in  16S7i 

The  principal  ingfedient  of  the  isphsdtio 
mastic  of  Seyssel  is  a  daric  brown  bituminous 
limestone,  found  ttear  the  Jura  Motmtains. 
This  stone  is  broken  to  powder  and  iiitx«d 
with  mineral  tar,  when  hiteoded  for  fine  work, 
such  as  the  covering  ef  foote  and  ai«liea,  th* 
libilig  of  tanks,  and  ^^eation  ns  oemexit ; 
or,  when  intetaded  for  (he  ooarser  purposes  of 
pavemeM  and  flooringi  idth  uiaeiai  taut  aadL 
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seft-grit ;  and  the  whole  is  exposed  for  sereril 
horns  to  a  strong  heat,  in  Urge  caldrons,  until 
the  ingredients,  which  are  continually  stirred 
by  xnachineiy,  are  perfectly  united.  The 
raastifi  is  then  run  into  moulds  so  as  to  form 
it  into  large  cakes  or  blocks,  which  are  broken 
up  and  le-melted  on  the  spot  in  portable  cal- 
drons, with  wood  or  coke  fires,  with  the  addi- 
tion of  a  little  more  minersl  tar ;  the  whole 
beiog  well  stirred  to  prevent  burning,  and  to 
ensure  the  perfect  mixture  of  the  ingredients. 
When  ready  for  use  the  mastic  emits  jets  of 
light  smoke,  and  drops  freely  from  the  stirring 
instrument  It  should  then  be  carried  veiy 
quickly  to  the  spot  where  it  is  to  be  applied, 
in  iron  ladles  or  heated  iron  buckets.  In  all 
cases,  however,  it  is  desirable  to  have  the  cal- 
dron as  close  to  the  work  as  possible ;  and  in 
corering  brick  arches  or  arched  roofo,  it  may 
be  hoisted  to  the  top  of  the  building,  proper 
precautions  being  obsenred  to  shelter  the 
iiuished  work  from  ix^juzy. 

Pavements  of  asphalts  are  laid  upon  a  firm 
and  dry  foundation  of  concrete ;  and  in  laying 
the  aaphalte  the  suxiaoe  is  divided  by  slips  of 
w(.H>d,  which  serve  as  gauges  to  regulate  the 
tbicknees,  into  compartments  of  about  tim^y 
inches  wide,  in  which  the  hot  cement  is  spread 
and  levelled  with  wooden  ihstruinents  s  after 
which,  while  the  surface  is  yet  sofV,  sand  mixed 
with  slate -dust,  dead  plaster  of  Paris,  or  pow- 
dered chalk,  or,  for  ooarser  Work,  clean  sharp 
grit  is  sifted  ovef  it,  and  nibbed  or  beaten  in. 
The  thickness  of  asphalts  used  for  pavements 
varies  from  half  an  inch  to  about  an  inch  and 
a  quarter;  from  half  an  inch  to  five-eighths 
is  sufficient  fbr  roofs  and  the  covering  of  arches 
to  prevent  the  filtration  of  water,  and  for  the 
lining  of  tanks  and  ponds ;  and  about  half 
that  thickness  is  sufficient  for  covering  the 
ground-line  of  farickwoik,  to  prevent  the  rising 
of  damp. 

The  ezperienee  of  the  last  few  years  has 
shown  that  asphalte  is  neither  a  pleasant  nor 
a  profitable  material  for  the  pavements  of  the 
London  streets. 

ASPHALTUM  is  one  of  the  varieties  of 
bitumen,  arising  from  the  decomposition  of 
vegetable  matter.  [BxTuxfiM.]  It  ocouia 
massive,  of  a  dark  brown  or  black  colour,  with 
a  conchoidal  fracture,  and  a  resinous  lustre. 
It  is  opaque,  and  axoeedingly  brittle  at  a  low 
temperatnra,  but  softens  and  f^ses  by  the 
miplioatioB  of  heat.  It  is  insoluUe  in  alcohol, 
but  soluble  in  about  five  times  its  weight  of 
naptha,  with  which  it  forms  a  good  and  useltd 
varnish.  Its  combustion  is  rapid  and  brilliant, 
with  the  production  of  the  bituminous  odour. 

It  is  foond  in  many  countries,  but  most 
abundantly  on  the  shores,  or  floating  on  the 


surfluM  of  the  Dead  Sea ;  at  Hit,  above  Baby- 
Ion,  on  the  Euphrates ;  and  near  the  Tigris. 
In  Trinidad  in  the  West  Indies  it  fills  a  basin 
of  three  miles  in  circumference  and  of  unknown 
depth.  The  Earl  of  Dundonald  has  recently 
(1849)  made  some  experiments  on  the  avail- 
ability  of  the  Barbadoes  asphaitum  for  fuel ; 
he  mixed  it  with  coal  (two  parts  of  asphaitum 
to  one  of  coals)  and  found  that  it  made  a  good 
fUel  for  steamers ;  he  aUo  devised  a  form  of 
fbmace  for  burning  it  There  is  a  pitch-spring 
in  Zante,  which  is  known  to  have  been  at  woik 
for  above  2000  years.  Asphaitum  is  the  prin- 
cipal colouring  matter  of  the  daric  indurated 
marl,  or  shale,  which  is  found  in  coal  districts. 

A  liquid  asphaitum,  useful  as  a  black  japan 
or  varnish,  is  made  by  melting  asphaitum  with 
Scio  turpentine  and  oil  of  turpentine ;  or  sub* 
stituting  balsam  of  copaiba  for  the  Sdo  tur- 
pentine. 

Counterfeit  asphaltom  is  ooeasionally  sub- 
stituted for  the  real ;  it  consists  of  the  dregs 
of  Barbadoes  tar,  heated  until  quite  hard. 

ASS.  This  ill-used  and  ill-appreciated  ani- 
mal (in  England,  at  least)  takes  an  important 
part  in  oriental  travelling  and  commerce.  The 
fine  Arabian  asses  are  used  only  for  the  sad- 
dle, and  are  imported  in  great  numbers  into 
Persia,  where,  according  to  Chardin,  they  are 
frequently  sold  for  400  livres ;  they  are  tanght 
a  kind  of  easy  ambling  pace,  are  richly  capa- 
lisoned,  and  used  only  by  the  rieh  and  luxu- 
rious nobles.  A  fine  breed,  of  Arab  lineage, 
used  exclusively  for  the  saddle,  exists  in  Syria; 
•~a  small  spirited  and  graceful  kind  is  also 
found  in  Syria,  upon  which  the  ladies  ride 
from  preference ;  and  besides  this  there  is  a 
stout  breed  fitted  for  ordinsry  labour.  Another 
breed,  (hat  of  Damascus,  is  characterized  by 
the  length  of  its  body  and  of  its  ears;  it  is 
much  employed  by  the  bakers  of  Damsseus  in 
canying  flour  and  brushwood.  The  ordinary 
asses  of  Persia  are  strong,  but  in  other  respects 
not  to  be  compared  to  those  of  Arabia.  As 
we  proceed  farther  eastward  the  ass  degene- 
rates, and  in  India  it  is  very  small,  of  inferior 
quaUtiM,  and  used  only  by  the  people  of  the 
lowest  caste.  The  finest  asses  of  Europe  are 
those  of  Malta  and  Spain.  Italy  also  possesses 
a  superior  breed ;  and  the  same  remark  ap- 
plies to  some  psrts  of  France,  as  Le  Poitou 
and  Le  Mirebalais. 

It  is  a  curious  example  of  the  extent  to 
which  nature  is  imitated  by  man,  either  for 
honest  or  dishonest  purposes,  that  artificial 
af0f«'  mUk  is  manufactured.  One  recipe  com- 
prises new  cow's  milk,  sugar-candyi  ground 
rice,  and  eringo  root  {  while  another  com- 
prises water,  hartshorn  shavings,  lump  sugar, 
new  milk)  and  syrup  of  iolu. 
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ASSAFCETIDA  is  a  gum -resin,  obtained 
from  the  roots  of  the  Ferula  assafoetida,  a  pe- 
rennial plant  growing  in  Persia,  in  the  pro- 
vince of  Lar,  and  in  Khorassan.  In  its  recent 
and  purest  state  it  is  white  and  transparent, 
but  by  exposure  to  the  air  it  becomes  of  a 
clear  brown  colour,  sometimes  verging  to  red 
or  violet,  and  of  a  waxy  appearance.  The  in- 
ferior sort  is  dark-brown,  of  a  dull  fatty 
appearance,  viscid,  and  greasy;  it  is  called 
assafoetida  in  masses.  The  smell  of  assafoetida 
is  penetrating,  very  disagreeable,  and  lasts 
some  time.  The  taste  is  bitter,  unpleasantly 
aromatic,  of  an  alliaceous  or  garlic- like  cha- 
racter. 

Assafoetida  acts  on  the  human  system  as  a 
stimulant,  and  is  employed  in  various  ways 
in  medicine. 

ASSAYING.  The  difference  between  as- 
saying and  chemical  analysis  may  be  thus 
stated ;  that  when  an  analysis  is  performed, 
the  nature  and  proportions  of  all  the  ingre- 
dients of  a  substance  are  determined ;  but  in 
assaying,  the  quantity  of  any  particular  metal 
only  which  the  ore  or  mixture  under  examina- 
tion may  contain  is  ascertained,  without  re- 
reference  to  the  substances  with  which  it  is 
mixed  or  alloyed.  Assaying  is  sometimes 
conducted  in  what  is  called  the  dry  tray,  or  by 
heat ;  at  other  times  in  the  moist  tray,  or  by 
adds  and  other  re-agents ;  and  in  some  cases 
both  methods  are  necessarily  resorted  to  in 
assaying  the  same  ore  or  mixture  of  metals. 

The  assaying  of  silver  and  gold  is  effected 
by  a  process  called  cupellatiotu  Cupels  are 
small  flat  crucibles  made  by  pressing  bone 
ash,  moistened  with  water,  into  circular  steel 
moulds,  and  they  are  dried  by  exposure  to  the 
lur.  The  principle  upon  which  the  operation 
depends  is,  that  all  metals  with  which  gold 
and  silver  are  usually  alloyed,  are  convertible 
into  oxides  by  exposure  to  atmospheric  air  at 
A  high  temperature,  whereas  the  precious 
metals  remain  unacted  upon. 

To  assay  silver  by  cupellation,  the  silver  is 
flattened,  and  wrapped  up  in  an  envelope  of 
lead.  A  muffle  or  oven  is  heated  in  an  assay 
furnace,  and  the  two  metals  put  into  it  The 
metals  melt,  and  the  lead  becomes  converted 
into  an  oxide,  which,  as  well  as  any  baser 
metals  before  combined  witli  the  silver,  is  ab- 
sorbed by  the  substance  of  the  cupel,  until  at 
length  the  silver  is  left  absolutely  pure. 

The  assaying  of  gold  is  performed,  to  a  cer- 
tain extent,  exactly  in  the  same  way  as  that 
of  silver ;  and  if  the  gold  were  alloyed  only 
with  copper,  the  process  would  be  as  simple 
as  that  of  silver  assaying.  Usually,  however, 
gold  contains  silver,  and  this  ciinnot  be  got 
rid  of  by  cupellation ,  the  parting  process  is 


therefore  had  recourse  to ;  this  consists  in 
dissolving  the  silver  by  dilute  nitric  acid,  which 
leaves  the  gold  perfectly  pure. 

Iron  ores  are  assayed  by  separating  tbe 
oxygen  from  the  iron,  by  the  greater  affinity 
of  charcoal  for  that  element  at  high  tempera- 
tures. The  ore,  some  charcoal,  and  an  alka- 
line flux,  are  heated  in  a  crucible;  and  the 
result  is  that  all  the  impurities  in  the  ore  are 
made  to  leave  the  iron,  so  that  the  latter  is 
presented  in  a  purely  metallic  form. 

Copper  ores  for  the  most  part  contain  sul- 
phur ;  and  in  order  to  assay  them,  a  flux  is 
prepared  of  fluor  spar,  borax,  slaked  lime, 
argol,  and  nitre.  The  ore  is  pounded,  calcined 
in  a  crucible  at  a  red  heat ;  then  cooled ;  then 
heated  again  with  some  of  the  flux  until  it  is 
brought  to  a  liquid  state.  The  liquid  metal 
is  poured  into  a  mould,  and  quenched  when 
solid  but  yet  hot.  There  is  then  found  a  por- 
tion of  metal  underneath  a  layer  of  coarse 
slag.  The  metal  is  separated  from  the  slag, 
reduced  to  powder,  and  again  heated  until  the 
sulphur  is  driven  off  from  it 

Lead. — The  principal  ore  of  lead  is  the  sul- 
phuret,  commonly  called  galena ;  but  the  car- 
bonate, or  white  lead  ore,  is  sometimes  found 
in  considerable  quantity.  The  former  of  these 
is  assayed  by  being  put  into  a  crucible  with 
iron  and  flux,  all  in  small  grains ;  and  after 
being  covered  with  a  layer  of  salt,  tliey  are 
heated  imtil  the  lead  becomes  separated  from 
all  impurities.  The  second  kind  of  ore  is 
assayed  in  the  same  way,  but  with  a  different 
flux. 

Tin. — ^The  ores  of  tin  are  principally  of  two 
kinds,  the  oxide  and  the  sulphuret.  The 
oxide  is  assayed  by  simple  fusion  with  a  flux, 
which  removes  the  oxygen.  The  sulphuret 
is  assayed  by  being  first  pounded  and  calcined, 
to  drive  off  any  sulphmr  or  arsenic ;  and  then 
melted  again  with  a  flux  of  alkalies,  fluor  spar, 
and  lime,  by  which  the  tin  becomes  separate' d 
from  all  the  other  impurities. 

Zinc. — The  ores  of  zinc  are  of  two  kinds, 
the  carbonate,  or  calamine,  and  the  sulphuret 
or  blende.  The  carbonate  is  assayed  by  bein^ 
broken  into  small  pieces,  brought  to  a  red 
heat,  cooled,  reduced  to  a  fine  powder,  mixerl 
with  powdered  charcoal,  and  melted  in  a  cru- 
cible, under  such  conditions  that  the  zinc 
may  leave  the  ore,  and  combine  with  a  tliin 
layer  of  granulated  copper  so  as  to  produce 
brass ;  and  the  quantity  of  the  brass  so  pro- 
duced tests  the  richness  of  the  ore  in  zinc. 
The  sulphuret,  or  blende,  is  assayed  nearly  in 
the  same  way. 

ASSIGNAT.  The  commercial  history  of 
an  assignat  bears  some  such  relation  to  that 
of  a  bank  note,  as  a  swindler  does  to  an  honc:»t 
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the  eaily  stages  of  the  fVench 
Bentatiaa,  the  government  siezed  the  clergy 
buds,  and  nade  them  over  to  the  municipali- 
ties ;  the  moTJripaHlies  gave  seciirity  for  the 
vdiK,  ^ueh  seoizitiee  the  government  ordered 
shoold  be  a  legal  tender.    Paper  money  was 
is&ned  to  wyioucat  these  seourities ;  and  the 
yKfa  ao«es  were  called  assignaUf  or  tokens 
thai  dmreh-land   had  been  auigrud  to  the 
hdia.    The  government  once  having  began 
tfas  ^stem,  were  induced  to  proceed;   and 
is«^  more  and  more  assignats,  though  there 
vu  soching  to  be  represented  by  them.    By 
ibe  end  of  1702  the  assignats  had  been  issued 
10  the  extent  of  nearly  3000  million  francs ; 
•ad  as  they  were  not  convertible  into  cash, 
«e  siher  franc  became  after  a  time  worth  two 
p«p«r  or  assignat-francs,  then  three,  then  six. 
Dsiing  a  flash  of  national  glory,  in  1798,  the 
awTgnats  rose  for  a  brief  period  to  par,  but 
«pe£dily  fell  again.     By  1794  the  number  had 
iBoeased  to  6,500  millions,  and  in  the  next 
j«ar  it  increased  to  19,000  millions,  the  market 
value  being  less  than  one-hnndrodth  of  the 
aocDinal  value.      In  1796  the  sum  reached 
SSvOOO  million  francs ;  but  the  scraps  of  paper 
vere  almost  entirely  worthless;   and  as  the 
fL-Tcmment  officials  at  length  refused  them  in 
payment  of  salaries,  the  whole  thing  fell  to  the 


The  misery  which  this  nefarious  system  in- 
iSkted  b  incalenlable.  There  are  at  the  present 
ta&e,  in  France  and  Belgium,  rooms  which 
ba««  been  completely  papered  with  assignats 
—for  ail  of  which  money  or  money's  value  had 
been  given,  bat  which  became  utterly  worth- 


ASSIZE.  In  eariy  times  there  were  assizes 
or  ordinanoes  regulating  the  price  of  bread, 
ale,  fuel,  and  other  common  necessaries  of  life, 
railed  in  Latin  atsisiB  vettaUym,  The  earliest 
express  notice  of  any  regulation  of  this  kind 
in  England  is  in  the  reign  of  King  John  ( 1203 ), 
vbm  a  proclamation  was  made  throughout 
the  kingdom  enforcing  the  observance  of  the 
fegal  aaatize  of  bread :  many  statutes  were 
ywted  regulating  the  assize  of  articles  of  com- 
moa  eoDsomption ;  the  earliest  of  these  is  the 
of  bread  and  ale, '  assisa  panis  et  cer- 
,*  commonly  called  the  stat  of  51  Henry 
UL,  thooffh  its  precise  date  is  doubtfuL  The 
stL  8  Anne,  c  19,  repealed  the  51  Heniy  III., 
nd  imposed  a  new  assize  of  bread,  and  made 
▼irioas  other  regulations  respecting  it.  Several 
whac^ent  acta  have  been  passed  on  the  sub- 
jeet ;  but  by  the  55  Oeoige  III.,  c.  99,  the 
praftioe  was  expressly  abolished  in  London 
ad  its  neighbonrhood,  and  in  other  places  it 
hm  fidlen  into  disuse.  Trade  is  now  allowed 
to  settle  its  own  prices. 


ASSURANCE.    [Insusakcb.] 

ASSY'BIA.  We  refer  to  Babylon  and 
Nineveh  for  a  few  notices  of  the  extraordinaiy 
works  of  art  found  in  Assyria  and  Mesopo- 
tamia. 

A'STACUS.    [LoBSTEB.] 

ASTI.  This  province  of  Piedmont  is  well 
adapted  for  the  cultivation  of  the  vine.  A 
sparkling  fine-flavoured  white  wine,  called  vino 
ttAsH,  resembling  champagne,  is  made  in  the 
neighbourhood  of  Villanuova.  The  soil  is  also 
fertile  in  com  and  fruit-trees,  especially  mul- 
berries, the  leaves  of  which  serve  to  feed  the 
silkworms.  The  chief  town,  also  called  Asti, 
has  some  trade  in  silk  and  woollen  fabrics, 
wines,  and  other  agricultural  produce. 

ASTRAGAL,  a  moulding  used  in  architec- 
ture, and  applied  principally  to  the  upper  ends 
of  the  shailts  of  oolimms  and  to  their  bases. 
It  is  also  used  in  the  entablatures  of  the  Ro- 
man Doric,  the  Ionic,  Corinthian,  and  Compo- 
site orders.  The  form  of  this  moulding  is 
semicircular,  projecting  from  a  vertical  dia- 
meter. In  Egyptian  architecture,  bands 
curved  after  the  manner  of  astragals  seem  to 
bind  the  reeds  of  which  the  shaft  of  the  column 
often  appears  to  be  formed.  The  most  remark- 
able example  of  the  use  of  the  astragal  in 
Grecian  architecture  is  in  the  base  employed 
in  the  Ionic  temple  of  Minerva  Polias  at 
Priene. 

ASTRA'GALUS.    [Tbaoacantb  Gum.] 

ASTRAKHAN.  This  Russian  provuice 
depends  a  good  deal  for  its  commercial  pros- 
perity on  its  fisheries.  The  Volga  is  scarcely 
equalled  by  any  other  stream  in  the  world  for 
abundance  of  fish.  This  noble  river  flows 
through  the  province.  In  the  spring  of  the 
year  its  fishing -grounds,  particularly  between 
the  sea  and  the  ci^ital,  are  so  abundantly 
stocked  with  fish,  as  to  employ  upwards  of 
five  thousand  vessels,  and  twice  that  number 
of  persons,  who  are  brought  by  the  fisheries 
from  remote  places.  Isinglass  and  caviar  are 
brought  f^om  this  region. 

Goats  are  reared,  not  so  much  for  the  sake 
of  their  milk  or  fiesh,  as  of  their  hides,  with 
which  the  Russians  prepare  morocco-leather : 
there  is  a  fine  species  of  hair  too,  which  either 
faUs  tram  the  animal's  back,  or  is  combed 
firom  it,  out  of  which  a  stu£f  of  beautiftQ  tex- 
ture is  occasionally  woven.  But  the  greatest 
resource  possessed  by  the  rural  population 
and  nomadic  tribes  of  the  province  is  their 
flocks  of  sheep,  which  are  valuable  both  for 
their  wool  and  for  their  fat 

To  the  principal  branches  of  industry  already 
enumerated  we  may  add  the  manufacturing  at 
magnesia,  tallow,  and  soap,  in  considerable 
quantities,  distilleries  of  biandy  and  spirits^ 
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and  mannfaotories  of  leather,  eotUuk)  and  silk. 
Astrakhan  soap  is  in  mnch  request  among  the 
Bossians  on  aoconnt  of  its  firm  snbstaaoe  and 
iragrant  scent.  The  Volga,  which  secntes  a 
ready  access  to  the  eastern  shores  of  the  Cas- 
pian Sea,  has  hitherto  rendered  the  oApital  of 
this  proTinee  the  piindpal  seat  of  the  traffic 
carried  on  bettreen  Asia  and  the  Btissian  do> 
minions. 

The  chief  city,  also  called  Aatrakhan,  has 
a  navigable  communication  with  St  Peters- 
burg, firom  which  it  is  upwards  of  1200  miles 
distant.  The  establishments  for  weaTing  silks 
and  cottons  an  nearly  one  hundred  in  num- 
ber (  it  manufactures  also  considerable  quan- 
tities of  leather,  partioulaily  a  superior  descrip- 
tion of  morocco  and  shagreen,  as  well  as  tallow 
and  soap.  The  business  of  buying  and  Belling, 
more  than  one -half  of  which  has  been  en- 
grossed by  the  Armenians,  is  conducted  in 
twenty  eight  khans  or  baaaars,  which  contain 
1500  storsB  built  of  stone,  and  560  wooden 
staUs.  Baw  silk  and  silk  goods,  cotton  and 
cotton-yarn,  drugs,  dye-stuffii,  carpets,  oil,rioe, 
and  other  eastern  productions  form  the  chief 
importations  t  the  ezportations  are  principally 
woollen  doth,  iinens,  ooehinea^  Telvet,  iron, 
salt,  frnita,  fish,  wine,  liquorice,  soda,  hides, 
skins,  and  grain. 

The  fisheries  of  the  Volga  centre  prindpally  a 
little  below  the  dty.  Every  weir  has  its  group 
of  huts,  with  a  little  church  attached  to  it,  in 
which  ftom  two  to  three  score  flshetmen  re- 
side; they  are  divided  Into  divers,  catchers, 
salting-men,  and  makers  of  caviar  and  isin- 
glass. Each  little  oolony  is  provided  with 
spadous  ice-cellars,  which  contain  compart- 
ments for  storing  away  the  fish  when  salted, 
with  intervals  between  the  compartments 
which  are  filled  with  ice. 

ASTBINGENTS  ate  agents  which  contract 
the  fibres  of  the  muscles  and  blood-vessels, 
and  leMen  the  fiow  of  fluids.  Without  dwelU 
itig  on  their  medical  uses,  we  may  briefly  enu- 
merate the  chief  substances  so  employed. 

Of  vegetable  astringents  the  chief  are  6«rA*, 
as  of  Oak  and  willow,  such  as  that  of  the 
^tMreiM  f^Awr^  The  best  willow  bark  is  pro- 
milred  ttom  the  »aUx  jMiOaaAia,  or  sweet  bay- 
leattd  willow,  though  very  ezceUent  bark  is 
yielded  by  the  mM«  JRutseUann^  or  Bedford 
willow.  Boots,  as  of  tormentil  {poUntUla  tor- 
mtmiUln) ;  bistort  {folyg&rmm  hUiorta) ;  com- 
mon evens  (^nm  urdaaimi),  which  are  British 
plants ;  and  rhataoy  {krameria  tri^ndra) ;  rhu- 
barb (rheitm  palmatHm) ;  pomegranate  {puniea 
frsfMrtiim),  which  tte  exotic  plants;  leaves  of 
*i«l0«taphyl08  (iiimi  vm),  petals  of  the  rom 
faWoa,  fhiits  of  pnmut  «pmees,  or  aloe-thorn 
{yimica  fraaolMii),  and  leonted  jmoea   of 


many  plants,  as  Idno,  from  piervetffu$  8em0- 
galefuiM^  and  several  others ;  and  c*teohu,  from 
acacia  catecAa,  and  galls,  from  futrciu  in/ee- 
toria;  in  all  of  which  the  astringent  principle 
is  taxmin,  with  more  or  less  of  gallic-add ;  and 
lastly  log-wood,  {fuenuUo^ioH  CompechiaHum)^ 
in  which  hematine  as  well  as  tannin  possesses 
fui  astringent  property.  Acetic  add  must  also 
be  classed  among  the  Y<3igetable  astringents. 

The  mineral  astringents  are— diluted  sul- 
phuric acid,  and  salts  of  iron,  zinc,  copper, 
silver,  and  the  salti  of  lead.  Cold,  in  what- 
ever way  applied,  is  also  a  valuable  astringent. 

ASTBOCA'BYUM,  is  the  botanical  name 
for  a  genus  of  palms.  One  spedes,  the  ^. 
mmimurif  yields  a  delidous  fruit.  Another 
spedes^  A,  airiy  has  veiy  hard  wood,  which  is 
much  used  in  tropical  America  for  bows,  and 
similar  purposes,  where  haiTbess  and  tough- 
ness are  required.  The  fibres  of  the  leaves  of 
A.  inctma  are  much  valued  for  fishing-nets. 

ASTBOLABE,  among  the  Greeks,  was  a 
dreular  instrument  used  for  observations  of 
the  stars ;  but  in  the  sixteenth  and  seventeenth 
centuries  it  signified  a  projection  of  the 
sphere  \xpati  a  plane,  being  used  in  the  samo 
sense  as  the  word  Plamsphert.  To  this  small 
prqjeotion,  which  had  a  graduated  rim,  sights 
were  added,  fbr  the  purpose  of  taking  alti- 
tudes ;  and  in  this  state  it  was  the  constant 
companion  and  badge  of  office  of  the  astrc- 
loger.  In  later  times,  before  the  invention  of 
Hadley'B  quadrant,  a  graduated  circular  rina, 
with  sights  attached,  called  an  astrolabe,  wms 
Used  for  taking  altitudes  at  sea. 

Improved  astronomical  instruments  have 
thrown  the  astrolabe  quite  out  of  use. 

ASTBONOMICAL  INSTBUMENTS. 
Without  entering  into  the  sdentifio  details  of 
astronomy,  the  mechanical  construction  of 
the  prindpal  instrumente  employed  will  be 
foiind  under  the  names  of  the  instruments 
themselves. 

*'We  are  rivals  with  Britain,"  says  M.  Du- 
pin,  speaking  of  his  countiymen,  **  in  mathe- 
matical instruments,  and  in  those  of  philo- 
sophy, optics,  and  astronomy."  Let  us  hope 
that  the  sdentific  instrument  makers  of  both 
eountries  will  be  worthily  represented  in  1851. 

ASTUBIAS.  This  portion  of  Spain  does 
not  hold  a  high  rank  in  relation  to  manufae- 
tures  and  their  materials.  There  are  founds 
however,  marble,  stone  used  for  grind-stonfts, 
copper,  mineral  amber,  cinnabar,  iron,  aino, 
lead,  antimony,  jet,  coals  and  turf*  The 
mountainous  parts  of  the  province  are  covered 
with  foreato  of  oak,  beocbi  chestnut,  and  other 
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few  ofii«n  belongmg  to  priTtie  individnala 
for  the  IkM^tioii  of  copper,  eArtbeDiriU*e,  and 
jet  tri&ltets,  lotne  tanneiiei,  and  looms  for 
eommoa  WDoUtn  and  linen  stuffs,  prindpBU^ 
tat  botne  conslimption.  A  considerable  qaati<' 
^ty  or  fickM  fifih  ia  acot  from  ABtuxias  to 
Madrid. 

AStlfLAR,  in  azi^tectnie,  signifies  without 
colimuit.     Thus,  we  speak  of  Astylar  Italian 
ifi  e<»imdistinclion  from  the  colnnmar  class 
of  building*  in  that  style,  or  snch  aa  are  de- 
corated with  the  orden.    In  this  country  we 
hid  no  e&Amples  of  the  ofly/ar  class  of  de- 
sipiy  until  It  waa  introduced  by  Mr.  Bany,  in 
the  TrftTellen'  Glttbhouse  and  Beform  Ciab> 
hottftef  London^ 

ASl'LUM,  in  its  otiginal  meaning,  was  a 
pliee  of  nfuge.  In  the  {nesant  day  it  has 
the  B&me  tignUioation  as  a  hospital  or  alms- 
house ;  and  some  of  the  handsomest  modem 
btrttctorei  in  this  coxmtiy  are  thus  called 
a^^yluttiB)  mn^  as  the  Lunatic  Asylum  at 
Hanwell)  and  the  still  larger  structure  at 
Colney  Hatch. 

ATAGA'MA,  is  the  sUp  of  BdiTift  which 
lies  belwe«n  the  Andes  and  the  Pacific  The 
stxnounding  monutauks  contain  mines  of  gold 
and  silTUs  but  they  are  not  worlied,  and  are 
inhabited  by  numerous  herds  of  Ticufias,  which 
the  Indiant  hunt,  selling  their  skins  and 
eating  their  fle«h|  which  is  tender  and  of  ex- 
cellent taste.  It  has  been  proposed  to  bore 
.Vrteaian  wells  at  Puerto  de  la  Mar  (the  only 
port  in  BoliTift),  in  order  to  remedy  the  want 
of  firesh  water,  whioh  is  a  serious  bar  to  the 
prosperity,  and  even  to  the  existence  of  the 
town.  The  interior  districts  contain  Teins  of 
ctysud  Of  Tftrious  colours,  of  jasper,  talc,  cop- 
pn*,  blue  Titilol,  and  alum. 

ATCHEEN,  or  ACUEEN,  one  of  the  many 
petty  kingdoms  in  the  large  island  of  Sumatra, 
carties  on  a  conaiderable  trade  with  Coro- 
mandel,  to  which  it  furnishes  gold-dust,  raw'> 
silk,  betel-ant,  pepper,  sulphut^  camphor,  and 
bentoin ;  receiting  in  return  cotton  goods  and 
salt.  A  eonaidetnable  trade  is  also  carried  on 
between  Atoheen  and  Singapore.  Coatve 
maaufaetnlwe  of  cotton,  woollen,  and  silk  are 
carried  on  by  the  inhabitants. 

ATH,  or  AATH,  it  a  floufishing  manu- 
factuHng  town  in  the  Belgian  province  of 
Hainanlli  Thtt  mannfactufea  ai«  ci^,  hat8> 
gtot«i,  oottott  and  linen  doth,  bleaching,  and 
asbestos  ^th.  It  eaniea  on  also  some  trade 
in  grain,  and  in  the  products  of  the  neigh- 
bouring eonntiy,  among  which  are  tobacco, 
poppies,  «nd  x«po.  The  mulberry  ia  exten- 
sively onltivaijed  in  the  neighbourhood  fbr  the 
growth  of  silk. 
ATSBHSw    Ab  long  bi  the  teemoiy  of  an- 


cient ati  remains,  the  name  of  Athens  will  be 
respected  as  the  greatest  of  its  supporters. 
No  other  city  has  ever  contained  so  many 
buildings  and  sculptures  of  high  artistic  ex- 
cellence. On  the  hill  called  the  Acropolis  is 
the  world  renowned  Temple  of  the  Parthenon 
[Pabthemon].  Near  the  hill  called  the  Areo- 
pagus is  the  Temple  qf  Theaeu$  [Theseii  m]. 
Eastward  of  the  Theseium  are  the  remains  of 
the  Stoa  or  Portico  of  Hadrian.  South  of  tiie 
Stoa  is  the  Tower  of  the  Winds,  In  the  souUi- 
east  quarter  of  the  city  is  the  Arch  o/IIadrion ; 
and  within  this  are  all  that  now  remain  of 
the  magnificent  temple  of  Jupiter  Olympus, 
Not  far  from  this  temple  is  the  beautiful 
Ohttragite  Monument  qf  Lysicratet^  whioh  bos 
served  as  the  model  for  the  steeple  of  one  of 
our  London  churches.  The  great  Dionysiac 
Thentrt  was  on  the  south-east  side  of  the 
Acropolis;  while  on  the  south  west  of  the 
Acropolis  was  the  Odeium  or  Musical  The- 
aire^ — ^and  on  the  west  was  the  Propylwa  or 
militazy  approach.  On  or  near  the  Acropolis, 
too,  were  the  laige  structure  or  structures, 
the  remains  of  which  are  now  known  as  the 
Srechtheium. 

The  Eloih  and  Phxoalkian  Saloons  at  the 
British  Museum  are  richly  adorned  with  price- 
less works  of  sculpture  brought  from  Athens. 
These  are  briefly  noticed  in  other  parts  of 
this  volume. 

ATHERSTONE,  in  Warwickshire,  contri- 
butes its  mite  towards  the  industry  of  the 
country.  The  chief  manufacture  is  that  of 
hats.  Ribands  and  shalloons  are  also  made. 
The  Coventry  Canal,  which  passes  close  by 
the  town  on  the  west,  contributes  to  its  trade. 
Among  the  anomalous  rocks  by  which  the 
coal-field  is  bounded  on  the  south-oast,  is  a 
peculiar  quartzose  sandstone,  of  extraordinary 
hardness,  which  is  extensively  quarried,  and 
sent  to  a  great  distance  for  the  purpose  of 
road-making.  Nearly  a4iacent  to  this  is  a 
rich  bed  of  manganese,  which  at  Hartshill 
has  yielded  a  very  profitable  return,  but  which 
is  now  nearly  exhausted.  Coal  is  foimd  at 
Baddesley  Mow,  in  the  vicinity  of  Atherstone. 

ATHLONEt  whioh  is  connected  with  Dub- 
lin by  the  newly  opened  Midland  Great 
Western  Railway  of  Ireland,  had  formerly  a 
considerable  trade  in  the  manufacture  of 
coarse  hate,  but  it  has  declined.  There  are 
esCtensive  distilleries,  breweries,  and  tanneries 
here^  and  a  brisk  trade  is  carried  on  by  means 
of  the  Shannon  navigation  and  Grand  and 
Royal  Canals  with  limerick  and  Dublin. 

ATLANTES,  is  a  term  applied  to  figures 
or  half  figures  of  men  used  in  the  place  of 
columns  or  pilasters,  to  sustain  an  entabla- 
ture.    In  the  temple  of  Jupiter  Olympus,  at 
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Agrigentom,  restored  by  Mr.  Cookarell,  and 
described  in  Stuart's  'AUiens/  to1.4,  Atlantes 
are  represented  standing  upon  a  plinth  placed 
on  the  entablature  above  the  pilasters  of  the 
oella  of  the  temple,  and  supporting  with  their 
heads  and  arms  the  entablature  on  which  the 
beams  of  the  roof  were  to  hare  been  placed. 
The  Atlantes  of  this  temple  were  twenty-fiye 
feet  high,  built  in  courses  of  stone,  corre- 
sponding with  the  waUs  of  the  ceUa,  and 
partly  attached  to  it. 

ATLANTIC  OCEAN,  as  the  watery  ex- 
panse which  separates  Europe  from  America, 
is  one  of  the  most  notable  of  commercial 
highways. 

No  first-class  river  flows  into  the  Atlantic 
from  Europe  or  Africa,  the  Rhine,  the  Danube, 
the  Dnieper,  and  the  Nile  being  of  the  se- 
cond class.  Of  Africa,  about  one-half  the 
surface  is  supposed  to  be  drained  by  rivers 
which,  directly  or  indirectly,  flow  into  the 
Atlantic.  But,  on  the  American  side,  the 
Atlantic  rivers  are  on  the  grandest  scale;  in- 
cluding the  Amazon,  the  Plata,  the  Orinoco, 
the  Mississippi,  the  St.  Lawrence,  and  their 
numerous  tributaries.  It  is  calculated  that 
the  areas  of  conntxy  drained  by  rivers  which 
flow  into  the  Atlantic  and  its  seas  are  six 
millions  in  America,  six  millions  in  Africa, 
three  millions  in  Europe,  and  half  a  million 
in  Asia. 

The  Gulf  Stream  greatly  affects  the  naviga- 
tion of  the  Atlantic  Ocean.  Vessels  bound 
from  Europe  to  North  America  avoid  it  as 
much  as  possible,  because  it  would  create  a 
delay  of  at  least  a  fortnight  if  they  were  to 
stem  it  They  therefore  either  sail  to  the 
south  or  to  the  north  of  it,  commonly  the 
latter,  their  course  being  accelerated  as  soon 
as  they  approach  the  continent  of  North 
America  by  the  counter-corrents  which  run 
between  the  Gulf  Stream  and  the  coast.  The 
Gulf  Stream  is  now  avoided  even  by  vessels 
returning  firom  the  West  Indies  and  the  Gulf 
of  Mexico,  though  by  following  its  course  they 
arrive  four  or  five  days  sooner  in  Europe  than 
those  which  avoid  it.  But  it  has  been  found 
by  experience  that  such  vessels  suffer  a 
damage  in  wear  and  tear  which  is  greater  than 
can  be  compensated  by  the  gain  of  a  few 
days. 

It  is  a  known  fact  that  the  water  of  the 
Atlantic  Ocean,  in  different  parts,  contains 
different  quantities  of  salt ;  and  that  the  spe- 
cific gravity  is  less  near  the  poles  than  near 
the  equator.  There  is  a  considerable  difference 
between  the  specific  gravity  of  the  water  of  the 
Baltic  and  Mediterranean  seas  and  the  ocean. 
That  of  the  Baltic  contains  only  one-sixth  of 
the  salt  which  is  found  dissolved  in  the  ocean, 


its  specific  gravity  being  on  an  average  not 
more  than  1*0049.  The  Mediterranean  Sea 
contains  somewhat  more  salt  than  the  ocean ; 
to  the  east  of  the  Straits  of  Gibraltar,  the  spe- 
cific gravity  of  the  sea-water  is  1*0338 ;  whilst 
between  Cape  St  Yinoent  and  C^>e  Cantin,  it 
was  only  found  to  be  1*02P4. 

The  Atlantic  is  always  busily  laden  with  the 
produce  which  is  passing  firom  the  old  conti- 
nent to  the  new,  and  vice  vena.  Magnificent 
steam  ships  traverse  it  fix)m  Glasgow,  from 
Liverpool,  from  Southampton,  from  Bremen, 
from  Havre,  to  Halifax,  Boston,  New  York, 
the  West  Indies,  and  South  America ;  while 
sailing  ships  traverse  its  whole  length  on  their 
route  to  the  Pacific,  to  the  great  but  almost 
unknown  Southern  Ocean,  to  the  Cape  of 
Good  Hope,  to  India  and  China,  and  to  our 
Australian  Colonies.  In  a  very  few  weeks  after 
this  page  reaches  the  hands  of  the  reader, 
ships  laden  with  foreign  treasures — txeasures 
of  productive  industry — ^will  be  ascending  and 
crossing  the  Atlantic,  on  their  way  to  the  great 
Gathering  of  Nations  in  1851. 

ATLAS  is  the  historical  and  geographical 
name  of  an  extensive  mountain-system  in 
North  Africa,  which,  though  not  inhabited  by 
a  manufacturing  race,  produces  many  sub- 
stances useful  in  the  .Arts.  On  the  low  plains 
at  the  southern  foot  of  the  mountains,  and 
within  its  lower  ranges,  the  date  palms  cover 
extensive  tracts ;  the  higher  lands  abound  in 
gum  trees,  almonds,  olives,  and  other  produc- 
tions of  the  hotter  countries ;  the  lower  table- 
lands produce  apples,  pears,  cherries,  walnuts, 
apricots,  and  other  fruits,  common  to  the 
southern  countries  of  Europe;  and,prooeeding 
higher  up  the  ranges,  the  plains  are  covered 
with  pines  of  an  immense  size,  with  a  species 
of  oak,  called  the  beluiej  with  ferns,  elms, 
mountain -ash,  and  several  species  of  juniper. 
Higher  up,  large  forests  of  firs  form  the  prin- 
cipal vegetation. 

Rich  mines  of  diflferent  lands  exist  in  that 
lateral  range  which  separates  the  province  of 
Suse  f^m  the  countries  on  the  river  Draha ; 
it  abounds  especially  in  iron,  copper,  and  lead. 
Ketewa,  a  district  east  of  Tarudant,  contains 
rich  mines  of  lead  and  brimstone ;  and  salt- 
petre of  a  superior  quality  abounds  in  the 
neighbourhood  of  Tarudant  itself.  Other 
mines  of  iron,  copper,  antimony,  lead,  and  a 
little  silver  and  gold,  are  met  with  in  various 
parts.    Salt  and  sulphur  are  also  found. 

ATMOMETEB,  an  instrument  employed 
to  measure  the  quantity  of  exhalation  from  a 
humid  surface  in  a  given  time.  The  instru- 
ment to  which  the  name  is  usually  applied  is 
one  invented  by  Professor  Leslie,  consisting 
of  a  very  thin  ball  of  porous  earthenwaie,  two 
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or  three  inches  in  diameter,  to  which  is  ce- 
mented A  long  tnbe  of  glass,  marked  by  a  dia- 
mond with  divisions,  each  of  which  is  capable 
of  «ft"*«M»iiT>g  as  much  liquid  as  would,  if 
spread  over  the  oater  suifaoe  of  the  ba]l,coTer 
it  with  a  film  eqnal  in  thickness  to  the  ttAtv^ 
part  of  an  inch.  The  open  end  of  the  tube 
is  fitted  with  a  brass  cttp  and  a  leather  collar; 
andiriiea  in  use  the  instroment  is  filled  with 
distilled  or  boiled  water,  and  suspended  Teiti- 
eaUj  with  the  ball  downwards,  the  end  of  the 
tobe  being  perfectly  closed  with  the  cap  and 
oollsr.  The  water  then  percolates  through 
the  poroos  ball  precisely  in  proportion  to  the 
evaporation  from  its  outer  surface,  of  which 
its  waste  in  the  tube  forms  an  accurate  indica- 
tion. The  yacuous  space  above  the  water  in 
the  tube  becomes,  duzing  the  operation,  gra- 
dually filled  with  air  which  enters  through  the 
porous  balL  When  the  tnbe  becomes  empty, 
the  c^  is  removed  to  refill  it.  This  instru- 
ment is  not  only  useful  in  meteorological  oh- 
b£rvations,but  is  also  ci^bleof  being  applied 
with  advantage  in  chemical  operations,  and  in 
the  application  of  science  to  agriculture. 

ATMOPYKE  is  the  name  given  to  an  inge- 
nious contrivance,  veiy  recently  introduced  by 
Mr.D.O.£dwards.  Smoke  is  only  one  of  the  evils 
occasioned  by  imperfect  combustion ;  and  Mr. 
Edwards's  invention  is  intended  to  lessen  these 
evils.  A  small  cylinder  or  tube  of  pipe-clay, 
from  two  to  focor  inches  long,  is  perforated 
with  holes  only  one-fiftieth  of  an  inch  in  dia- 
meter. One  end  of  the  tube  is  fixed  upon 
a  gas-burner;  and  when  the  gas  is  turned  on, 
it  becomes  mixed  with  atmospheric  air  in  the 
cylinder.  The  little  jets  which  penetrate 
through  the  minute  holes  are  ignited,  the 
clay  cylinder  becomes  red-hot,  and  hab  the 
appearance  of  a  solid  red  flame.  By  placing 
these  clay  cylindezs  within  others  of  larger 
size,  an  intense  heat  may  be  produced ;  and 
this  heat  (it  is  proposed)  may  be  applied  to 
many  manufacturing  purposes.  The  gas  is 
thoroughly  consumed  on  account  of  the  mi- 
nuteness of  the  threads  into  which  it  is 
divided ;  while  the  perforations,  acting  on  the 
principle  of  those  in  the  safety-lamp,  prevent 
the  flame  from  reaching  the  interior  of  the 
cylinder. 

Common  gas  is  estimated  by  the  inventor 
to  yield  double  as  much  heat  by  this  method 
as  in  the  ordinary  mode  of  combustion ;  and 
this  heat,  by  a  due  multiplication  and  combi- 
nation of  day-cylinders,  is  proposed  to  be 
used  in  raising  steam  for  warm-baths  and 
other  minor  purposes,  and  for  heating  rooms. 
If  the  principle  be  sound,  the  practical  appli- 
cations will  speedily  develope  themselves. 

ATMOSPHERE,  is  the  whole  bod}-  of  air 


or  other  mixture  of  gases  which  envelopes  a 
planet.  As  we  do  not  here  treat  of  the  atmos- 
phere in  its  sdentifio  relations,  it  will  suffice 
to  refer  to  Aib,  Ambkoxbtkb,  Balloon,  Ac, 
where  the  practical  results  of  the  existence 
of  an  atmosphere  are  brought  into  prominent 
view. 

ATOMIC  THEOBY,  in  chemistry,  some- 
times termed  the  doctrine  of  definite  propor^ 
tions.  This  very  important  theory,  founded 
on  wcJl  ascertained  facts,  has  bestowed  on 
modem  chemistry  an  almost  mathematical 
degree  of  precision.  The  theory,  which  is  to 
be  distinguished  from  the  experimental  part 
of  the  subject,  supposes  that  chemical  com- 
pounds result  fh>m  the  combination  of  the 
ultimate  atoms  of  their  constituent  parts.  It 
has  been  determined  by  experiment,  and  the 
fact  serves  as  the  basis  of  the  theory,  that  a 
compound  body,  when  pure,  always  contains 
the  same  proportion  of  its  constituents :  thus 
calcareous  spar,  and  the  pure  part  of  marble, 
chalk,  and  limestone,  consist  of  carbonate  of 
lime,  composed  of  uniform  proportions  of 
carbonic  acid  and  lime;  the  carbonic  acid 
always  contains  uniform  quantities  of  carbon 
and  oxygen,  and  the  lime  tmiform  proportions 
of  calcium  and  oxygen.  The  same  law  also 
exists  with  regard  to  aU  similarly-constituted 
oxides,  Bulphurets,  and  salts,  and  indeed 
to  all  chemical  compounds  whatever,  whether 
presented  to  us  by  nature  or  formed  by  art 

Wenzel,  Bryan  Higgins,  Bichter,  Proust, 
and  other  chemists,  made  many  discoveries 
which  tended  towards  a  law  of  definite  propor- 
tions in  chemistry ;  but  Dalton  reduced  it  to 
a  system  by  his  atomic  theory ,  promulgated  in 
1808.  According  to  his  riew,  the  atomic  nwn- 
her,  or  aUtmic  weight,  or  atomie  equivalent,  of 
any  substance,  represents  the  relative  quan- 
tity or  weight  of  each  which  will  combine  with 
other  substances;  and  the  labours  of  later 
chemists  have  been  directed  to  the  exact 
determination  of  these  numbers.  Dalton 
thought  that  if  hydrogen  were  reckoned  1,  all 
other  substances  might  be  represented  by  in- 
tegers, and  this  is  still  flrequently  done;  but 
these  integers  are  not  strictly  accurate. 

The  following  diagram  will  illustrate  the 
mode  in  which  the  atomic  numbers  or  com- 
bining weights  retain  their  character  through- 
out all  the  compositions  or  decompositions 
which  may  take  place.  An  atom  of  nitric 
add  (hydrogen  being  taken  as  1,  and  oxygen 
as  8 )  wdghs  M ;  and  one  of  barytes  76 ;  forming 
when  combined  130  of  neutral  nitrate  of  ba- 
rytes. An  atom  of  neutral  sulphate  of  potash 
=  88,  is  composed  of  an  atom  of  sulphuric 
add  =-=40,  and  an  atom  of  potash  =  48.  Now 
when  an  atom  of  nitrate  of  barytas  =  130, 
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dissolTed  in  irater,  is  mixed  'wiih  cm  fttoin  df 
solph&te  of  potilsh  =  88,  in  soltition,  double 
decomposition  etisues,  and  two  new  and  peir- 
foctlj  neutral  salts  ate  formed,  viz.  1  atom  of 
nitrate  of  potash  =  103,  consistihg  of  an  atoih 
of  iutric  abid  =:  94,  and  an  atom  of  potash  =: 
48.  This  remains  in  solution ;  and  there  is 
pi«(i!pitated  an  atbhi  of  neutral  sulphate  of 
barytes  =  118,  composed  of  1  atom  of  sul- 
phuric add =40,  and  1  Atom  of  barytes  =r=  7d» 
l(A  i^ittate  bf  PoUsh. 


>*-^ 


ISO 
Ifltrate 

Btryttt. 


M  Nitric  Acid 


Potash  4&1 


tVBarylM 


SulpHttHb 
acid  40. 


.flulpbatB 

^taih. 


116  sulphate  of  Barytes. 

Tables  of  these  combining  numbers  are  now 
published  for  the  use  of  chemists. 

In  1809  Gay-Lussac  published  an  important 
memoir  on  the  *  Theory  of  Volumes,'  iii  which 
the  definite  composition  of  compound  gases 
was  placed  in  a  new  and  instructive  light 
Suspecting,  from  the  previously  ascertained 
fact  that  100  volumes  of  oxygen  gas  combine 
with  200  volumes  of  hydrogen  gas  to  form 
water,  that  other  gaseous  bodies  would  be 
found  to  unite  in  simple  proportions,  he  made 
further  experiments,  and  found  that  gaseous 
substances  unite  in  the  simple  ratio  of  1  to  1, 
1  to  2,  1  to  3,  &c.     Thus,  for  example, — 

(fibog.  Ox  f  genu 


By  Voltttoe. 
Nitrog.  Oxygen. 


Nitrous  o^de    .  2  1 

Nitric  otide  .    .  2  2 

Ilyponitrous  acid  2  3 

Nitrous  acid      .  ^  4 

Nitric  acid    .    .  2  5 


14 
14 
14 
14 
14 


8 
10 
24 
82 

40 


The  same  rule  was  found  also  to  apply  to 
the  combination  of  vapours  with  gases,  thus, — 

Volumet.  Volumet. 

100  hydrogen  gas  ^itli  100  vapouc  of  sulphur. 
100  oxygen  gas  with     100  „ 

100  hydrogen  gas  with  100  vi4>our  of  iodine. 

As  Chemistry  is  treated  in  this  work  only  in 
respect  to  some  of  its  practical  applications, 
this  brief  notioe  of  the  atomio  theoiy  Will 
suffice. 

A'TRtUM,  a  hall  or  room  of  audience  in  a 
Itoman  hotiae.  The  CAvtim  iEdium  was  pro- 
bably the  hollow  space  in  the  middla  of  a 
Roman  house,  open  tx>  the  sky  and  rain*, 
while  the  AtHum  was  the  covered  part,  the  hall 


at  room  of  audience.  The  Atrium  was  the 
most  impbrtant  and  Usually  the  most  splendid 
apartment  Here  the  owner  received  his 
crowd  of  morning  tisitors^  who  were  not  ad< 
mitted  to  tbe  inner  apartments.  Onginaliy 
the  Atrium  was  the  obmmbn  rooih  of  iresort 
for  the  whole  family — ^the  plaee  of  their  do- 
tuestio  oocUpations ;  and  such  it  probably  bon- 
tihUed  in  the  humbler  ranks  of  lifb.  It  con- 
sisted of  a  lai^  apartment  rdofbd  over,  but 
with  an  opening  in  the  centre)  called  mmjaiti- 
idunti  towards  which  the  roof  sloped  so  as  to 
throw  the  rain-water  into  a  cistern  in  the  floor 
called  imptkifinmi 

In  building  a  marine  villa,  a  Bbmsn  Atrium 
might  be  introduced  with  utility  and  effect ; 
and  we  ban  conceive  nothing  more  delightful 
than  the  ei^oymeut  of  the  warm  sea-breey.e  of 
summer  in  the  eool  shade  of  an  Atrium,  with 
a  ^t)rtico  open  to  the  sea.  In  such  a  design, 
the  Atrium,  with  lis  pordeo,  should  form  the 
centre  feature^and  the  apartments  and  offices 
of  the  occupants  bhould  be  artanged  round 
the  back  and  two  sides  |  the  Atrium,  with  the 
porticoj  being  placed  towards  the  SBa^  would 
give  a  Ml  view  of  it 

A'TROPA,  is  the  botanical  name  for  the 
genus  of  plants  wfaieh  includes  fteftktftiaiia,  or 
AadUf  Highahaiii  and  mandnUte  f  botii  of 
which  tilte  very  poisonous^  exo^t  when  xMte- 
AiUy  pt«pared  as  medioihes. 

ATRO'PIA,  a  vegetable  alkali  which  is  found 
to  exist  in  the  juice  of  the  ntropa  hgHadonnn, 
and  in  which  the  poisoUous  qualities  of  the 
plant  Inside.  Atropia  forms  long  transparent 
oolourless  crystals  which  are  insoluble  in  eold 
water,  and  vety  slightly  soluble  by  boiliti^ 
water  and  alcohol.  It  forms  with  acids  pecu* 
liar  salts,  which  readily  crystallize.  During 
the  evaporation  of  a  salt  of  atropia,  the  vapour 
whieh  rises  occasions  an  enlargement  of  the 
pupil  of  the  eyes  of  those  exposed  to  its  inilu. 
ence^  whieh  continues  for  several  hoitn. 

ATT  ALB: 'A  is  the  botanieai  name  for  a 
genus  of  plants,  which  includes  maUy  species 
highly  valuable  to  the  natives  of  South  Anie- 
riea.  One  speoieS)  ealled  by  the  natives  pUtcAha 
is  fdund  in  the  native  forests  of  the  maridmo 
provinces  of  Bratll,  wiiere  it  is  one  of  th& 
most  valuable  gifts  which  the  bountiAil  hattd 
of  naturo  has  cenferrod  on  man.  The  best 
cordage  in  America,  for  naval  purposes,  is 
manufaettired  fhim  the  fibres  of  the  leaf-stalks 
abd  otlier  parts  t  such  ropes  aro  of  great 
strength)  and  are  extremely  dui^ble  in  salt 
water.  No  other  cables  are  em{4oyed  in  ^ 
great  part  of  the  Brazilian  navy.  Another 
species,  the  pind&va  of  the  old  writers  oti 
Brazil,  and  the  iitiCci/A  of  the  modekn  Portti. 
gttese,  forms  deligbtfol  groves  in  the  interior 
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of  the  conntrVj  grewing  from  tMeatf  to  flilgF 
feel  dear  of  its  braach-like  leaves.  The  Utter 
are  from  fifteen  to  twenty  feet  leng^  and  about 
three  feet  wide.  The  firoit  is  the  iize  of  a 
gooseHi  egg,  and  eontains  an  eatable  kesoel, 
of  whicli  the  negroes  tre  fond.  Its  leaves 
form  an  excellent  tfaatoh,  and  are  woven  into 
hata,  mats,  and  baskets.  Another  species 
famishes  the  nnts  which  the  Braxillans  bum 
for  the  pnrpose  of  smoking  the  juice  of  Si- 
pkonia  elastica,  or  Indian  rubber,  until  it  be- 
comes black. 

ATTAR  (or  OTTO)  OF  ROSES,  is  an 
essential  oil  obtained  in  India  from  the  petals 
of  the  Mosa  eentifoHa  and  R.  semperviveM,  by 
evaporation  firom  the  steeped  petals,  the  attar 
rising  to  the  top  of  the  water  as  a  kind  of 
Tellowish  scnra.  It  is  a  very  powerftil  per- 
fome,  and  is  said  by  Saussnre  to  be  a  mixture 
of  two  oils,  one  solid  and  the  other  fluid  at 
the  common  temperature  of  the  air. 

Attar  of  Roses  liquefies  at  about  85**  of 
Fahrenheit,  and  the  solid  oil  at  about  91**; 
the  latter  crystallizes  by  cold  into  brilliant 
white  ti-ansparent  laminse  of  the  eonsistence 
of  bees'  wax.  • 

The  Attar  is  produced  in  two  ways.  In  one 
method  the  rose-leaves  are  careAiIly  distilled, 
to  produce  rose-water  of  a  certain  degree  of 
strength ;  this  is  poured  on  a  fresh  heap  of 
rose-leaves,  and  distilled  to  produce  stronger 
rose-water;  and  this  latter  (a  highly  fragrant 
liquid)  is  poured  into  shallow  vessels,  and  left 
exposed  to  the  fresh  air  during  one  night ;  in 
the  morning  the  attar  or  essential  oil  is  found 
to  have  collected  in  a  thin  film  on  the  top.  In 
thie  other  method,  rose-leaves  steeped  in  water 
are  exposed  in  open  vessels  to  tlie  action  of 
the  sun  for  several  days,  by  which  time  Uie 
attar  has  collected  on  the  surface  of  the  water. 

So  intense  is  the  odour  of  attar  of  roses, 
that  a  morsel  on  the  point  of  a  needle  will 
scent  a  room  during  a  whole  day.  One  hun- 
dred pounds  weight  of  rose-leaves  are  required 
to  produce  only  three  drachms  of  attar,  even 
imder  favourable  circumstances ;  and  this  will 
suffice  to  explain  the  enormous  price  of  this 
perfume,  when  pure. 

ATTIC,  as  a  term  in  building,  is  applied  to 
the  upper  room  or  rooms  of  a  house,  with  or 
without  a  parapet  wall  in  front  But  in  archi- 
tecture the  attic  comprehends  the  whole  of  a 
plain  or  decorated  parapet  wall,  which  termi- 
nates the  upper  part  of  the  facade  of  an  edifice. 
There  is  at  Athens  a  monimient,  that  of 
Thrasyllns,  with  an  attic  over  the  order  of 
pila<3ters  which  form  the  basement;  in  the 
centre  was  a  colossi  statue.  This  example 
may  be  taken  as  the  best  typo  of  a  0?eek  attic 
which  is  at  present  mown.  Another  example, 


which  bears  a  closer  resemblance  to  the  Ro- 
man attic,  exists  |n  the  upper  wall  of  the  nftve 
of  th9  Temple  of  Jnpttor  Olympas  al  A^- 
gentom,  wheie  there  is  an  entire  wall  viUl 
shovi  pUastan  at  intarvala,  in  the  front  of 
whieh  ars  figures  placed  aboya  the  pilastert 
of  the  nave.  The  attio  is  a  conspicuous  ffMt^ 
ture  in  the  triumphal  anises  at  Rome,  and  a 
neoessaiy  one  :  it  was  not  merely  intended  as 
a  frame-work  for  U^e  inscription,  nor  as  a 
support  for  statues,  but  is  essential  to  tb« 
proportions  of  the  composition. 

In  all  the  best  examples,  and  espemally  in 
the  remains  of  antiquity  at  Rome,  Uie  attic  is 
decorated  with  a  moulded  base  and  comioe, 
often  with  pilasters  and  figures,  as  in  the  arch 
of  Constantine. 

The  Italian  arohiteeta  who  had  studied  the 
remains  of  antiquity  in  Rome,  and  those  who 
followed  in  their  school,  usually  employed  an 
attio  in  their  designs.  The  attic  is  in  such 
common  use,  that  there  are  few  public  build* 
ings  in  London  without  it  Somerset  House, 
in  the  view  towards  the  street,  may  be  taken 
as  oflbring  a  very  fine  example  of  this  feature 
of  an  edifice. 

ATTRACTION,  in  its  scientific  meaning, 
denotes  that  quality  by  which  the  bodies  of 
the  universe,  or  the  molecules  of  the  same 
body  or  of  different  bodies,  approach  one 
another  when  not  prevented  firom  doing  so. 
The  tendency  by  which  bodies  when  unsup- 
ported approach  the  earth  is  called  Qravita- 
Hon ;  that  by  which  the  minute  particles  of 
bodies  are  held  together  is  called  Cohesion: 
that  by  which  particles  combine  together  che- 
mically is  called  Affinity ;  while  those  actions 
which  exist  between  the  partidtis  of  the  elea- 
trical  and  magnetic  fluids,  or  between  these 
and  the  particles  of  bodies,  are  called  MUchi- 
cal  or  Magnetic  attnuAions, 

So  for  as  they  have  any  place  in  this  work, 
these  forms  of  attraction  are  briefly  noticed 
under  the  headings  just  indicated. 

ATTWOODS  MACHINE.  This  appara- 
tus was  invented  by  George  Attwood,  a  fellow 
and  tutor  of  Trinity  College,  Cambridge,  to- 
wards the  close  of  the  last  century.  It  is 
intended  to  demonstrate  the  law  of  the  velocity 
of  falling  bodies. 

Suppose  weights  of  six  and  seven  potmds 
hang  over  a  pulley,  the  weight  and  friction  of 
which  we  neglect  for  the  present;  if  both 
weights  were  six  potmds,  the  machine  would 
not  move :  therefore,  the  moving  pressiue  is 
the  one  pound  by  which  the  one  weight  ex- 
ceeds the  other.  This  weight,  if  it  had  only 
its  own  mass  to  move,  or  if  it  fell  freely,  would 
generate  82|^  feet  of  velocity  per  second ;  but 
before  this  system  can  move,  G  -f-  7,  or  1% 
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lbs.  mast  be  stined  by  1  lb.,  and  there  irill 
only  be  the  13th  part  of  82^  feet  of  Telocity 
produced  in  one  second,  that  is,  about  2f  feet. 
Therefore,  in  one  second,  the  heavier  weight 
irill  fkll  only  1^  foot ;  and  in  five  seconds,  25 
times  as  much,  or  30  feet  And  the  Telocity 
acquired  may  be  reduced  in  any  proportion, 
by  making  the  weights  more  nearly  equal. 

Attwood's  machine  is  a  pulley,  the  pivots  of 
which,  instead  of  being  placed  in  a  block,  are 
sustained  on  friction  wheels,  to  diminish  the 
friction.  Two  weights  are  hung  over  this  by 
a  string,  and  the  mass  moved  consists  of  the 
two  weights,  the  pulley,  and  the  friction 
wheels. 

The  length  described  in  any  time  is  mea- 
sured by  a  vertical  scale  of  feet,  placed  close 
to  the  line  of  motion  of  one  of  the  weights. 
To  measure  the  velocity  acquired  at  any  point 
the  moving  pressure  (the  excess  of  one  weight 
above  the  other)  must  be  taken  off^  in  order 
that  there  may  be  no  fresh  accession  of  velO' 
city,  or  that  the  system  may  proceed  only  with 
the  velocity  acquired.  This  is  effected  by 
making  the  larger  weight  in  two  parts,  one 
part  equal  to  the  smaller  weight,  and  the  other 
of  course  to  the  excess  or  moving  pressure. 
The  latter  is  so  formed  that  it  cannot  pass 
through  a  certain  ring,  while  the  former  can. 
By  fixing  this  ring  to  any  required  point  of 
the  scale  of  feet,  the  moving  pressure  is  taken 
off  when  the  larger  weight  passes  through  it. 

Attwood's  machine  is  not  wholly  satisfactory; 
but  of  the  four  principles — 1,  the  law  of  uni- 
formly accelerated  motion:  2,  the  constancy 
of  the  retardation  caused  by  the  having  to 
communicate  every  acceleration  also  to  the 
pulley  and  friction  wheels ;  3,  the  constancy 
of  the  retardation  arising  from  friction ;  4,  the 
smallness  of  the  resistance  of  the  air  to  small 
velocities — this  machine  may  be  made  to 
prove  any  one  to  a  spectator  who  admits  the 
otber  three. 

AUBE.  This  department  of  France,  formed 
out  of  portions  of  the  former  provinces  of 
Champagne  and  Burgundy,  possesses  a  littie 
mineral  wealth ;  iron  is  found,  but  no  mine 
is  worked;  limestone  is  abundant;  building 
stone,  potter's  clay,  marl,  and  pipe-clay  are 
found.  Turf  also  is  found  in  some  districts, 
but  the  fuel  of  the  department  is  supplied  by 
its  forests,  the  principal  of  which  are  those  of 
Clairvaux,  Chaource,  Montmorency,  Orient, 
and  Soulainos. 

The  principal  manufactures  are  broad  cloth, 
cotton,  stufib,  and  hosiery.  Leather,  coarse 
doth,  cambric,  silk,  linen,  and  gloves  are  also 
made.  Besides  these  fabrics  the  department 
has  numerous  potteries,  tile,  porcelain,  and 
glass-works,  paper  mills,  distilleries,  vinegar 


yards,  beet-root  sugar  factories,  rope-walks, 
starch  factories,  dyeing  and  bleaching  estab- 
blishments.  The  trade  of  the  department  is 
in  the  agricultural  and  manufacturing  pro- 
ducts already  mentioned,  together  with  cheese, 
wool,  sausages,  firewood,  and  charcoal. 

The  chief  towns  in  which  the  manufactures 
are  centred  are  Troyes,  Meiy-sur-Seine  (the 
centxe  of  a  great  honey  district  containing 
above  3000  hives),  Piney  (where  there  is  a 
large  manufacture  of  ropes  and  mats  from 
the  bark  of  the  lime-tree),  Arcis-sur-Aubc 
(where  cotton  spinning  and  dyeing  are  carried 
on),  Ricey  (a  good  wine  district),  Yillenaux, 
Romilly  (where  there  are  several  oil  and  com- 
miUs),  Nogent,  Bar  sur-Aube,  &o, 

AUCH,  the  capital  of  the  department  of 
Gers  in  France,  has  a  trade  in  wine,  brandy, 
wool,  quills,  and  fruits;  wooUen  and  cotton 
stufls,  leather,  crape,  and  hats,  are  manufac- 
tured in  the  town  and  neighbourhood. 

AUCKLAND  ISLANDS.  These  remote 
islands,  lying  about  200  miles  south  of  New 
Zealand,  were  discovered  by  Captain  Bris^cot? 
in  1806.  A  commercial  interest  is  attachtni 
to  them  at  the  present  time  arising  out  of  an 
attempt  to  colonize  them  and  make  them  a 
dep6t  for  the  Southern  Whale  Fisheiy. 

The  Auckland  Islands  have  been  grant^l 
by  government  to  the  Messrs.  Enderby  on  very 
advantageous  terms,  in  consideration  of  the 
services  rendered  by  their  father  to  this 
country,  as  also  for  the  more  recent  discov- 
eries of  the  southern  continent  by  Captain 
Briscoe  whilst  in  the  employ  of  the  Messrs. 
Enderby.  A  company,  to  which  the  Messrs. 
Enderby  have  ceded  their  privileges,  obtained 
a  charter  of  incorporation  on  the  16th  of  Jan- 
uary, 1849,  for  the  purpose  of  prosecuting  the 
southern  whale  fishery  from  the  Anckland 
Islands ;  and  Laurie  Harbour  has  been  choson 
as  the  head  station  of  the  company,  from  the 
superior  facilities  it  affords  to  whaling  vessels. 
The  islands  were  uninhabited  until  the 
Southern  Whale  Fisheiy  Company,  under  tht> 
conduct  of  one  of  the  Messrs.  Enderby,  matlo 
a  settiement  there  in  1849.  At  the  first  an- 
nual meeting  of  the  company,  held  in  February 
1850,  it  was  stated  that  the  company  bad  de- 
spatched a  store-ship,  an  emigrant  ship  with 
settlers,  and  three  whale  ships  to  the  islantl ; 
and  that  others  would  soon  follow.  Quito 
recently  (Nov.  1850)  accounts  have  been  re- 
ceived, detailing  the  successful  commencem on t 
of  the  settiement 

AUCTION,  a  method  employed  for  tlio 
sale  of  property.  The  Romans  gave  it  t\u- 
descriptive  name  of  auction  an  increase,  becaiist^ 
the  property  was  publicly  sold  to  liixn  >ft->io 
would  offer  most  for  it    In  modem  times  a 
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different  method  of  sale  has  been  scmietimefl 
adopted,  which  is  called  a  Dutch  auction,  thus 
indicating  the  local  origin  of  the  practice :  it 
consistB  in  the  public  offer  of  property  at  a 
price  bejomd  its  Talue,  and  then  gradually 
lowering  or  ^^ymjn'*»^^"g  that  price  until  some 
one  consents  to  become  the  purchaser,  fish 
is  often  sold  in  this  way  on  the  beach  near 
the  fishing-towns.  The  ^tem  adopted  at 
the  Cornish  mines  is  a  sort  of  medium  be- 
tween the  ordinaiy  and  the  Dutch  auctions ; 
two  months'  mining  is  let  to  a  gang  or  a  party 
of  miners  who  bid  the  lowui  sum,  that  is,  who 
agree  to  take  the  smallest  per  centage  of  the 
produce  for  their  reward. 

Persons  are  now  sometimes  invited  to  a 
' sale  by  the  candle,'  or  '  by  the  inch  of  can- 
dle.' The  origin  of  this  expression  arose 
from  the  employment  of  candles  as  the  means 
of  measuring  time,  it  being  declared  that  no 
one  lot  of  goods  should  continue  to  be  offered 
to  the  biddings  of  the  persons  who  were  present 
for  a  longer  time  than  would  suffice  for  the 
burning  of  one  inch  of  candle ;  as  soon  as  the 
candle  had  wasted  to  that  extent,  the  then 
highest  bidder  was  declared  to  be  the  pur- 
chaser. 

AUDE,  A  department  of  France  formed  of 
a  portion  of  the  old  province  of  Languedoc, 
has  a  fair  proportion  of  produce  and  manufac- 
tures. Mines  of  coal,  plastic  clay,  and  plaster 
of  Paris  are  profitably  worked ;  limestone, 
good  building  stone,  and  slate  are  found.  The 
Corbi^res  Mountains  contain  mines  of  anti- 
mony, manganese,  copper,  lead,  and  silver; 
but  none  of  them  are  worked.  There  are 
several  mineral  and  salt  springs.  Marble  of 
great  beanty  is  found  among  the  transition 
limestone  and  the  lower  secondary  strata  in 
the  quarries  of  Cannes. 

The  chief  manufacture  of  the  department 
is  fine  broad  doth,  for  making  which  wool  is 
imported  from  Spain ;  leather,  hats,  hosiery, 
pap^,  and  pottery  are  made.  There  are  nu- 
merous distilleries,  flour-mills  and  saw-mills, 
furnaces  and  iron  foundries.  The  exports  of 
the  department  consist  of  soda,  which  is 
found  abundantly  on  the  coast  of  the  Medi- 
terranean ;  salt,  of  which  about  00,000  tons  are 
annually  made  in  the  salt-pans  in  the  neigh- 
bourhood of  Bages  and  Sigean;  boxwood 
combs,  jet  ornaments,  and  the  agricultural,  mi- 
neral, and  industrial  products  before  named. 

Besides  Kabbonne,  the  chief  manufacturing 
town  is  Carcassone,  where  there  is  a  consi- 
derable commerce  in  mineral  products,  wine, 
com,  fimits,  Ac ;  but  the  town  is  prjpcipally 
engaged  in  the  manufacture  of  fine  broad 
doth,  blankets,  hosiery,  woollen  yam,  and 
Hnen.    There  are  also  several  brandy  distil- 


leriee,  eoaperies,  dye-houses,  paper-mills,  and 
naileries  in  the  town.  Liraonx  has  important 
manufactures  of  broad  doth :  there  are  also 
woollen -yam  manufactories,  tanneries,  soap- 
eries,  and  oil-mills.  limoux  has  a  consider- 
able trade  in  wine,  and  is  the  mart  for  the 
iron  of  the  neighbouring  furnaces.  Castd- 
naudery  has  manufactures  of  coarse  doths, 
canal  boats,  pottery,  and  bricks;  there  are 
also  brandy  distilleries  and  flour-miUs ;  besides 
the  artides  named,  the  town  trades  in  timber, 
iron,  and  hides. 

AUGER.  The  auger  is  an  instrument  for 
boring  holes  in  wood,  laiger  than  can  be 
made  with  an  awl  or  a  gimlet,  In  its  simple 
form,  this  instrument  is  too  well  known  to 
need  description.  A  few  years  ago  a  new 
kind  of  auger  was  invented,  and  introduced 
into  some  of  our  manufacturing  establish- 
ments ;  it  differs  from  the  common  auger  in 
having  a  spiral  like  that  of  a  corkscrew,  which 
empties  itself  of  the  fragments  of  wood  with- 
out having  need  to  be  withdrawn  from  the  bore. 

AUGITE,  a  mineral  which  presents  many 
varieties  according  to  its  mode  of  production. 
Mineralogists  have  discussed  at  much  length 
the  connection  between  augite  and  hornblende, 
and  their  probable  formation.  Mitscherlich 
has  observed  that  at  many  iron-foundries  in 
Sweden  and  Germany  the  scoriae  possessed 
the  form,  structure,  and  chemical  composition 
of  certain  minerals  found  in  nature.  From 
this  source  he  has  been  led  to  the  opinion, 
that  augite  is  formed  whenever  the  process  of 
cooling,  and  consequently  of  crystallization,  is 
r^id ;  and  hom-blende,  when  it  is  conducted 
more  slowly :  the  chemicd  ingredients  being 
in  both  cases  nearly  the  same. 

AUGSBURG,  the  capital  of  the  Bavarian 
cirde  of  the  Upper  Danube,  is  distinguished 
in  commercial  matters  by  its  banking  and 
exchange  operations,  and  by  its  transit  of 
merchandise.  It  is  a  staple  town  also  for  the 
deposit  and  sale  of  the  wines  of  Italy,  Switz- 
erland, and  the  south  of  Germany.  It  has 
above  200  mercantile  establishments,  and  an 
annual  circulation,  varying  in  vdue  from  three 
to  four  millions  sterling,  in  bills  and  mer- 
chandise. Augsburg  is  famous  for  its  plate, 
jewellery,  time-pieces,  philosophical  and  ma- 
thematical instruments,  books,  prints,  maps, 
cotton  and  woollen  manufactures,  leather, 
beet-root  sugar,  and  many  other  products, 
which  rank  it  among  the  chief  indostrial  and 
commerdal  cities  of  Germany. 

The  manufacturers  of  Augsburg  are  making 
preparations  to  represent  the  industry  of  their 
town  and  the  surrounding  district,  in  the 
approaching  Industrial  Exhibition  in  Hyde 
Park. 
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AUOUSTOYO,  one  of  the  dlsliiots  of 
Bnssian  Poland,  produces  considerable  quan- 
tides  of  wild  hops,  whieh  form  an  article  of 
export  to  Kiinigsbei^.  It  is  likewise  rloh  in 
forests,  those  whioh  skirt  the  Memel  being 
Aill  of  linden  trees,  whence  the  celebrated 
*  linden-honey.' 

AUK,  is  a  family  of  oceanic  birds,  of  which 
some  of  the  species  yield  products  of  mer- 
chantable yalae.  The  razor-lnll  aak  abounds 
on  the  shores  of  Labrador,  where  thousands 
are  killed  for  the  sake  of  the  breast  feathers, 
and  Tast  numbers  of  eggs  are  collected.  This 
species  also  visits  the  cli£&  of  the  Isle  of 
Wight,  the  Isle  of  Man,-  and  the  Scottish 
isles ;  where  the  eggs,  which  are  esteemed  a 
delicacy,  are  taken  in  great  numbers;  but  the 
means  by  which  they  are  obtained  is  perilous, 
and  requires  no  litUe  nerve.  A  large  stake  or 
bar  of  iron  is  driven  into  the  top  of  the  cliff 
(five  or  six  hundred  feet  in  height),  and  to 
this  is  fastened  a  strong  rope,  at  the  end  of 
which  a  stick  is  put  crosswise,  on  which  rides 
the  adventurer,  who  is  lowered  down  the  front 
of  the  precipice.  If  his  oliiject  be  to  secure 
the  eggs  only,  he  shouts  to  scare  the  birds 
away,  which  rise  in  countless  numbers,  utter- 
ing c^scordant  cries ;  but  if  his  object  be  the 
feathers,  which  are  valuable,  he  goes  to  work 
in  silence,  and  knocks  down  aU  the  birds 
within  his  reach.  The  flesh  is  worthless,  but 
is  used  by  fishermen  as  a  bait  for  crab-pots,  See. 
This  plan  is  practised  in  the  Isle  of  Wight, 
in  the  Isle  of  Man,  and  the  Feroe  Islands, 
as  well  as  along  the  coast  of  Norway. 

AURANTIA'CEA.  A  few  details  respecting 
the  fhiits  thus  named  will  be  found  under 
Lemon  ;  Oraitoe. 

AU'REUS,  or  DENA'RIUS  AUREUS, 
was  the  ordinary  Roman  coin  of  gold.  It  was 
equivalent  to  twenty-five  silver  denarii,  or  a 
hundred  sestertiL 

Gold  was  first  struck  at  Rome  B.C.  307.  The 
earliest  coin  of  gold  at  this  time  was  named  a 
scniple  (scrupulum),  and  went  for  twenty 
sesterces  of  that  age.  Pliny  says,  that  it  was 
afterwards  usual  to  coin  forty  pieces  out  of 
the  pound  of  gold  (larger  of  course,  bearing 
the  general  name  of  Aurei),  and  that  the 
Roman  emperors  by  degrees  made  them  forty- 
five  to  the  pound.  The  aureus  was  sometimes 
called  solidus,  as  opposed  to  a  half  and  a 
third.  A  constitution  of  Valentinian  and  Va- 
lens  declares  that  the  pound  of  gold  must  be 
considered  as  73  solidi.  An  aureus  of  Julius 
Ceesar,  in  the  British  Museum,  weighs  123 
gndns,  which  is  exactly  the  weight  of  an 
English  sovereign,  but  the  Roman  coin  con- 
tains no  alloy,  or  very  little.  Of  the  aurei  of 
Gonstantine  in  the  Museum,  one  weighs  06 


grabu,  three  07,  three  09i,  one  78i»  and  one 
81i.  The  average  weight  of  the  aurai  of 
Augustas  appears  to  have  been  nearly  li^I 
grains )  that  of  Noro*s  aurei  nearly  117. 

AURICH,'a  province  {kmdrottei)ot  Hanowar, 
has  a  few  industrial  features  to  reconunend  it 
to  our  attention.  Its  inhabitants  grow  grain,  par- 
tlculariy  oats  and  rapeseed;  breed  great  nam- 
hers  of  horses,  sheep,  and  catUe ;  make  maoh 
honey;  export  groat  quantities  of  torf ;  axid 
aro  actively  engaged  in  foroign  commeroe  and 
the  herring-fishery  on  the  Scotch  coast.  Be- 
sides the  town  of  Ekben,  Afirich  oontaina  tbe 
busy  town  of  Norden,  which  has  timber  and 
dockyards,  tanneries,  broweries,  dlstilleriea, 
tobacoo  and  woollen  factories. 

AURILLAG,  capital  of  the  department  of 
Oantal  in  Fiance,  carries  on  manufaotores  in 
paper,  lace,  copper,  household  ntenaila,  and 
leather;  the  chief  trade  is  in  cattle,  ohaese, 
stockings,  tapestry,  and  lace. 

AURUNGABAD,  like  many  other  mtiea  in 
India,  carries  on  a  considerable  trafflo  in  the 
bazaar,  where  both  European  and  native 
goods  aro  exposed  for  sale;  the  principal 
trade  is  in  silkmanuftusturos,  mostly  of  Indian 
workmanship. 

AUSTELL,  (ST.)  or  ST.  AUSTLE,  is  the 
centre  of  one  of  the  rich  mining  distriots  in 
Cornwall.  It  first  rose  to  eminence  finom  ita 
vicinity  to  the  great  tin  mine  of  Polgooth  and 
other  considerable  mines.  Polgooth  is  partly 
in  this  parish,  and  was  at  one  time  eateamed 
the  richest  mine  ever  worked  in  England  ;  it 
is  still  productive,  the  working  of  it  bavin k 
been  recently  recommenced.  The  town  still 
owes  its  principal  importance  to  the  niino^, 
and  has  formed  harbours  at  Charleetown  and 
Pentewan  for  the  convenience  of  importiiiut 
coals  from  Wales,  and  of  exporting  the  orv^^ 
or  porcelain  clay  of  the  district.  A  railri*-.  ; 
connects  the  town  with  the  harbour  of  Pen- 
tewan. There  is  a  smelting-house  at  Ui« 
west  end  of  the  town,  and  another  at  Chaiit*  % 
town.  Copper  ore  is  said  to  have  been  smelt  o.j 
at  St.  Austell  before  any  other  place  in  Con* 
waU. 

AUSTEN,  WILLIAM,  an  English  mtt..: 
founder  of  the  fifteenth  centniy,  is  wotUit  « . 
a  brief  notice  in  this  place,  in  so  far  as  he  h  a 
a  great  share  in  the  constmction  of  the  r«<^- 
brated  tomb  at  Warwick,  in  SL  Mary's  chtir**  •  \ 
of  Richard  de  Beauohamp,  eari  of  Warwi, ' 
who  died  in  1430.    In  a  document  given   *  i 
Dugdale's  *  Warwickshire,*  WiUiam  AuKt#>n  i 
styled,  '  citizen  and  founder  of  Londnn/  fr.  *i 
which  and  the  details  of  the  agre^emont,   \ 
appears  that  he  was  not  the  designer  or   t>) 
deller  of  the  figures  which  he  east  in  bra< 
for  it  ia  expressly  stated  that  he  is  to   -wt^x 
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tram  aodtlf  made  of  timber.  *  WiU.  Aniten, 
citizen  and  ftrander,  of  London,'  ziv.  Martsi, 
30  H.  0,  eovenantath  Ae.  to  cast,  work,  and 
perfecUj  to  make,  of  the  finest  latten  (brass) 
to  be  gOded,  that  may  be  found,  xir.  images 
embotaed,  of  lords  and  ladies  in  dirers  Tes< 
taxes  oUfd  wsepers,  to  stand  in  housings 
nsde  about  the  tomb,  those  images  to  be 
mail  in  fateadth,  length,  and  thickness,  Ac, 
io  m.  patterns  made  of  timber.  Also  he  shall 
rnakA  xyiiL  less  images  of  angells,  to  stand  in 
ocfaff  homings,  as  ahall  be  appointed  by  pat- 
tens, whereof  iz.  after  one  side,  and  ix.  after 
nother.  Also  he  most  make  an  hearse  to 
^tjad  on  the  tombe  above  and  about  the  prin* 
ripal  image  that  ahall  lye  in  the  tomb  aocord- 
mg  to  a  pattern;  the  sta£F  and  workmanship 
tA  the  repairing  to  be  at  the  charge  of  the 
<«d  WtL  Austen. 

*The  said  William  Ansten,  zL  ITeb.  38  H.0, 
*i  fth  eovenant  to  cast  and  make  an  image  of  a 
cm  anned,  of  fine  latten,  ganiished  with 
<rrtain  ornaments,  tIz.  with  sword  and  dagger; 
^th  a  garter;  with  a  helm  and  crest  under 
rA-i  heed,  and  at  bis  feet  a  bear  musted  (mns- 
zji^i^,  and  a  griffon  perfectly  made  of  the 
t:.  <t  latten,  according  to  patterns ;  aU  of 
vbHi  to  be  brought  to  Warwick  and  laid  on 
tJie  tombe,   at  the  paiil  (risk)  of  the  said 

tn  the  opinion  of  llaxmsa,  these  works  of 
Anstni  are  eqoal  to  what  was  done  in  Italy  at 
Uie  Mme  time  ;  and  though  he  is  mentioned 
arJy  ss  the  founder,  he  may  possibly  be  the 
4eDgner  of  the  figures,  as  the  patterns  spoken 
cf  in  the  covenant  may  have  been  made  in 
i^aiioB  to  size  snd  costume,  and  not  as  exaet 
Bodefe  to  prepare  the  oasts  from.  The  monu- 
nsiait,  one  of  the  earliest  end  best  in  Englsnd, 
lA  uSX  in  a  good  state  of  preservation,  and  is 
«^  brass ;  the  meanuig  therefore  of  the  word 
latten,  wliich  has  been  disputed,  is  evidently 


ACSTBAIjIA.  The  time  is  not  far  dittant 
«iwn  this  ialsnd,  the  largest  on  the  globe, 
viQ  possess  a  high  degree  of  commercial  im- 
portsneeu  All  oor  colonies  on  its  shores — 
X«v  Sooth  Wsles,  Port  Phillip,  South  Aus- 
tt«h%  and  Western  Anstrslia — are  gradually 
^dvsneing  in  indnstiy  and  in  eommeroe.  The 
ilnt  three  are  becoming  rich  in  sheep  snd  its 
FtTkduoe,  while  South  Austrafia  is  also  con- 
tributing the  ri^ee  of  its  mineral  produce. 

The  minenl  riches  of  Australia  are  being 
y^ariv  more  and  more  explored.  Iron,  coal, 
^'pper,  tin,  and  lead,  are  known  to  exists 
s'nce  in  large  quantities.  There  were  in  1647, 
in  South  Australia  alone,  27  copper  mines, 
1  lead  mine,  2  copper  and  lesd  mines,  and  1 
sopper  and  gold  mine.    On  the  estate  of  the 


Agrienltnral  Oampany,  near  New- 
castle, coal  was  found  in  1840 ;  and  it  was  ex- 
pected that  minciB  would  be  ready  for  working 
on  that  spot  by  the  beginning  of  1860.  In 
1847  Dr.  Van  Sommer  explored,  in  a  geolo- 
gioal  survey  ordered  by  the  governor,  a  vast 
bed  of  coal  in  Western  Australia,  which  bids 
fiiir  to  realize  the  hopes  of  that  hitherto  un- 
suooessM  colony;  and  in  1860  ebony,  sandal* 
wood,  and  guano,  have  begun  to  occupy  a 
place  among  the  exports  firom  this  colony. 
Limestones,  sandstones,  days,  gypsum,  roofing 
slate,  are  among  the  abundant  materials  of 
manufactures. 

IVom  the  latest  returns  from  Australia,  we 
find  that  copper  is  now  ofibred  for  sale  in  con- 
siderable  quantities.  A  brig  has  ssiled  thence 
during  the  present  summer  to  Singapore,  with 
316  tons  of  fine  tough  copper,  worth  30,000/. ; 
this  was  collected  from  four  of  the  South 
Australian  copper  works.  The  vslue  of  the 
mineral  produce  exported  ftrom  that  colony 
has  increased  with  surprising  rapidity — as 
thus:*-- 

1848      1381. 

1844  6,4872. 

1845  10,0192. 

1846  143,3812. 

1847  174,0172. 

1848  820,6342. 

This  Australian  copper  finds  a  market  in  Ger- 
many and  in  France,  as  well  as  in  England ; 
its  quality  is  said  to  be  very  fine.  In  August 
1850,  the  shares  of  no  fewer  than  31  Austra- 
lian copper  mines  were  in  the  market,  most 
of  them  commanding  high  prices! 

The  wool  trade  of  Australia,  also,  is  be- 
coming of  vast  importance.  The  export  of 
wool  from  the  various  colonies  of  the  islsnd  in 

1847  was  about  30  miUions  of  pounds;  in 

1848  it  exceeded  80  million  pounds ;  and  in 
1840  it  rose  to  the  amount  of  85  millions. 

Eflbrts  are  now  being  made  to  establish  a 
mail  steam-packet  route  from  England  to  Aus- 
tralia.  Four  routes  are  advocated  by  different 
interests — Ist,  across  the  Isthmus  of  Panamk 
and  the  Padfio;  2nd,  by  the  Gape  of  Oood 
Hope ;  drd,  by  Singapore  and  Western  Aus- 
tralia to  Sydney ;  4th,  by  Singapore  and  North 
Australia  to  Sydn^.  The  first  three  routes 
are  each,  in  round  numbers,  about  13,000 
miles ;  the  fourth  is  rsther  over  12,000.  One 
of  the  Singapore  routes,  by  placing  Australia 
in  connection  with  India  and  China,  as  wall 
as  with  England,  will  probably  be  selected  as 
most  advantageous;  but  an  unfortunate  dif- 
ference of  view  between  the  government  and 
the  East  India  Company  at  present  exists  on 
this  point  It  has  been  recently  shown,  that 
the  voyage  from  Australia  to  England  by  the 
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system  of  what  is  termed  Great  Cirde  sailing, 
effects  a  saving  in  distance  of  nearly  900 
miles,  over  the  old  sea  route. 

Austaralia  will  contribute  to  the  Exhibition 
of  1851. 

AUSTRIA.  This  large  empire  has  been 
formed  by  the  annexation  of  so  many  king> 
doms  and  states,  and  embraces  so  great  a 
diversity  of  soU  and  productions,  that  we  can 
only  briefly  notice  its  chief  industrial  features. 

Slavonia  and  the  south-eastern  and  central 
parts  of  Hungary  are  richer  than  most  Euro- 
pean countries  in  metals  and  minerals.  Sla- 
vonia  is  traversed  from  east  to  west  by  moun- 
tains and  hills ;  and  this  province,  as  well  as 
Croatia,  has  alternations  of  plain  and  highland 
which  are  very  fruitful  in  grain,  wine,  tobacco, 
silk,  honey,  and  other  products.  Transylvania 
being  mountainous,  the  produce  is  chiefly 
timber  and  minerals.  OaUzia  is,  next  to  Hun- 
gary, a  principal  granary  of  the  Austrian 
states,  and  suppUes  large  quantities  of  salt, 
some  precious  metals,  and  many  other  mine- 
ral and  vegetable  productions ;  but  the  climate 
is  too  cold  for  the  grape.  Austrian  Silesia, 
next  acUoining  Galizia,  is  abundant  in  pasture 
and  timber,  but  not  in  grain.  Moravia,  in  its 
central  and  southern  parts,  is  a  rich  land  of 
maize  and  wine.  Bohemia  has  rich  and 
abundant  produce.  Upper  and  Lower  Austria 
are  poor  in  grain ;  but  fruit,  wine,  and  salt 
are  procured  in  abundance.  The  ac^oining 
province  of  Styria  is  well  supplied  with  pas- 
tures, and  is  besides  rich  in  mineral  produce. 
Next  to  this  is  the  Tyrol,  in  which  the  chief 
products  are  horses  and  cattle,  grain,  wine, 
fruit,  potatoes,  timber,  salt,  iron,  copper,  sil- 
ver, lead,  and  a  little  gold.  lUyria,  which  is 
composed  of  Carinthia,  Carniola,  and  some 
smaller  provinces,  includes  more  varieties  of 
climate  and  productions  than  any  other  part 
of  the  Austrian  empire.  Dalmalia,  southward 
of  Illyria,  supplies  much  produce,  which  con- 
sists chiefly  of  marble  of  excellent  quality, 
wine,  oil,  figs,  almonds,  wax,  homed  cattle, 
sheep,  salt,  and  more  particularly  fish.  Aus- 
trian Italy  produces  grain,  maize,  rice,  millet, 
peas,  beans,  potatoes,  hemp,  flax,  vegetables 
and  fruits  of  all  kinds,  and,  in  some  parts, 
saflfron ;  there  is  no  branch  of  industry  more 
carefully  or  profitably  cultivated  than  the 
production  and  manufacture  of  silk.  The 
Alpine  districts  yield  considerable  quantities  of 
iron,  copper,  coal,  marble,  and  other  minerals. 

The  principal  plants  cultivated  in  Austria 
comprise  all  the  usual  kinds  of  grain,  fruit, 
and  vegetables.  The  chief  medicinal  plants 
are— rhubarb,  which  is  raised  in  Styria,  the 
Lower  Ens,  Bohemia,  and  Galizia ;  liquorice, 
a  favourite   article  of  growth  in  Moravia, 


whence  iOO  tons  and  upwards  are  annually 
exported,  and  which  is  also  gathered  in  the 
wild  state  in  Hungary  and  Slavonia ;  manna, 
derived  from  the  Fraxinus  ornus,  which 
abounds  in  the  forests  of  Hungary  and  Slavo- 
nia; and  spikenard  {Spica  Celtiea),  which  is 
collected  with  much  care  in  the  moontains  of 
Carniola,  Styria,  the  Tyrol,  and  the  Upper 
Ens.  An  intoxicating  spirit  is  distilled  in 
Carinthia  and  Styria  fram  gentian,  which  is 
found  in  most  of  the  elevated  regions ;  and 
Iceland-moss  is  collected  in  considerable 
quantities  on  the  Carpathian  mountains, 
where  it  grows  in  masses  of  five  and  six  feet 
in  height. 

More  than  one-third  of  what  is  deemed  the 
available  soil  of  the  Austrian  dominions  is 
occupied  by  woods  and  forests ;  and  wood  is 
one  of  the  staple  productions.  Among  the 
products  of  the  Austrian  forests  we  may  name 
potashes,  which  are  chiefly  made  in  Hungary, 
Galizia,  and  the  Buckowine,  Moravia,  the 
Archduchy,  and  Bohemia.  Tar,  charcoal, 
gall -apples,  and  turpentine  should  be  added 
to  this  enumeration  of  the  products  of  these 
forests,  though  they  are  not  of  considerable 
moment 

The  quantity  of  wine  annually  made  in  tlie 
Austrian  territory  averages  about  3,200,000,000 
gallons;  of  which  Hungary  produces  more 
than  one-half,  and  of  which  the  inhabitants  of 
the  empire  are  said  to  consume  about  seven - 
eights.  Tokay  is  a  Hungarian  wine,  very 
choice,  but  small  in  quantity. 

The  rearing  of  the  silkworm,  though  not 
wholly  neglected  in  other  parts  of  the  south 
of  Austria,  is  nowhere  carried  on  to  such  an 
extent  as  in  the  territories  of  Lombardy  and 
Venice.    The  whole  produce  of  the  empire  is 
estimated  at  about  6,000,000  lbs.,  of  which 
about  4,600,000  lbs.  are  the  produce  of  the 
Italian  provinces.    A  considerable  proportion 
of  this  article  in  the  wrought  state,  chiefly  o( 
the  sort  termed  organsine,  is  exported  from 
the  Italian  provinces  to  the  English  market 
Cantharides,  or  Spanish  flies,  are  a  oonsider- 
able  article  of   export  £rom    Hungary  and 
Slavonia;   the  cochineal  insect  draws  many 
purchasers  into  the  sandy  tracts  of  Galizia 
from  Turkey  and  Armenia ;  and  the  leech  of 
late  years  has  become  an  article  of  considerable 
trade  between  Austria  and  France. 

Among  the  other  productions  of  this  mo- 
narchy, we  may  notice  that  tobaooo  is  a  mono- 
poly engrossed  by  the  department  of  finanro 
in  every  province  but  Hungary,  Transylvania, 
and  the  Tyrol  The  annual  produce  of  Ilnn- 
gaiy  alone  amounts  to  330,000  owts.  There 
are  private  manufactories  in  the  three  pro- 
vinces to  which  this  monopoly  does  not  ex- 
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toad.  Of  seed-^Ml,  iboQgh  ibe  pminae  is 
Turf  eoBsidenble  in  all  qiuirieis,  enough  is 
not  msniifactarBd  for  the  eonsiunption*  Large 
qnmntzties  of  olive-oil  also  are  ohUined  firom 
the  temtories  of  Lombardy  andYenice,  parti- 
onlaily  the  neighboarfaood  of  the  liago  di 
Oaida,  Qtyria,  and  Palmatia.  The  mannfao- 
tnres  of  paper  and  of  glass  are  veiy  extensiye, 
and  employ  a  Luge  number  of  hands. 

In  Minend  Produdiont  Austria  suxpasses 
ereiyr  other  eountiy  in  Europe.  With  the 
exception  of  platinum,  it  would  be  difficult  to 
name  any  metal  which  it  does  not  possess. 
The  richest  of  its  gold-mines  are  in  Xransyl- 
vmnia,  which  has  been  called  the  gold-mine  of 
Enrope,  and  in  which  no  less  than  forty  mines 
are  worimd.  Silver  is  largely  produced  in 
Hungazy ;  and  in  smaller  quantities  in  other 
districts.  Sehamnitz  is  ihe  great  mining 
capital  for  the  gold  and  silver  districts.  Cop- 
per mines  and  woria  exist  in  different  parts 
of  the  empire :  and  the  annual  supply  of  cop- 
per which  is  raised  in  the  Austrian  dominions 
would  appear  to  amount  to  about  2500  or  3000 
tons.  Hore  than  double  this  quantity  of  lead 
is  produced.  Iron  is  a  metal  of  which  almost 
inexhanstibla  resources  exist,  though,  on  ac- 
(Mnmt  of  the  deamess  of  fuel,  the  mmes  have 
not  yet  been  tamed  to  any  veiy  extensive  use : 
the  quantity  raised  throughout  the  empire  is 
about  80^000  tons  per  annum.  In  the  Hut- 
tenberg,  Carinthia  possesses  one  of  the  oldest 
and  at  the  same  time  one  of  the  richest  iron 
mines  in  Europe,  its  produce  being  from  8000 
to  0000  tons  a  year.  Tin  is  raised  in  no  part 
of  Austrin  but  Bohemia,  and  the  whole  pro- 
duce does  not  exceed  3000  cwt.,  which  is  far 
short  of  the  consumption.  The  quality,  how- 
ever is  good.  There  is  no  mine  of  quicksilver 
in  Europe  9o  rii^  as  the  mine  at  Xdria  in 
Caniioia.  Oalaznine  and  xico  are  obtained 
from  th«  Tyrol,  the  Archduchy,  Styria,  and 
Bohemift;  cobalt  from  Hungary,  Styria,  and 
Bohemin;  arsenic  firom  Hungazy,  Transyl- 
Twiia,  Bohemia,  and  Salsbuig;  antimony 
from  Hungary,  Transylvania,  the  Tyrol,  and 
Bohemia ;  cluome  firom  the  Tyrol ;  and  bis- 
muth and  manganese  from  Hungary. 

The  various  species  of  salt,  such  as  sea- 
sait,  roek,  and'  that  made  from  brine-springs, 
exist  in  ahondanee.  The  celebrated  mine  of 
Wieliczka,  which  has  been  worked  ever  since 
the  year  1253,  and  lies  in  the  north-western 
part  of  Galizia,  is  but  an  inconsiderable  inroad 
upon  a  massive  bed  extending  for  a  length  of 
neariy600  miles  along  the  Carpathians,  as  far 
as  Okna  in  Wallachia.  The  whole  salt  pro- 
duce of  the  empire  amounts  to  nearly  300,000 
tons  yeariy.  Vitriol,  alum,  saltpetre,  and  soda, 
are  among  the  mineral  pioduo 
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Wood  ffktU  \n  mneh  more  used  than  coal  or 
peat;  yet  there  is  considerable  abundance  of 
these.  Every  part  of  the  Austrian  dominions 
possesses  more  or  less  of  native  sulphur,  but 
more  particularly  Galizia,  Hungaiy,  Transyl- 
vania, and  Bohemia.  Mineral  tar  and  oil  are 
chiefly  obtained  in  Galizia  and  the  Bucko- 
wine  ;  but  they  are  also  produced,  though  but 
partially  turned  to  account,  in  the  Archduchy, 
Hungazy,  Bohemia,  Qlyria,  and  Balmatia. 

Among  precious  stones,  the  Bohemian  car- 
buncle and  Hungarian  opal  stand  in  highest 
repute.  The  chalcedony,  ruby,  emerald,  jas- 
per, amethyst,  topaz,  caznelian,  chxysolite,  and 
beryl,  as  well  as  what  is  called  the  *  marble 
diamond,'  in  Hungary,  must  be  added  to  the 
list  of  Austrian  precious  stones.  Marble  of 
every  description  and  variety  of  colour  and 
vein  is  raised  either  in  Hungary,  Transylva- 
nia, Bohemia,  the  Archduchy,  Tyrol,  Styria, 
niyria,  Dalmatia,  or  the  Italian  possessions  of 
Austria,  in  which  latter  the  Veronese  alone  is 
said  to  possess  106  distinct  varieties.  Carin- 
thia and  Styria,  indeed,  supply  a  quality  of 
white  marble  no  way  inferior  to  the  Carrara 
marble.  Alabaster,  serpentine,  black  tourma- 
^^  95W>^^  black-lead,  slates,  and  flint,  are 
among  the  mineral  produce. 

The  principal  seats  of  the  linen  manufac- 
ture, or  rather  of  those  productions  in  which 
flax  and  heinp  are  employed,  are  Bohemia, 
Moravia,  and  Silesia,  which  furnish  the  flnest 
articles  of  this  description  in  Austria,  though 
in  diminished  quantities  as  compared  with 
the  earlier  part  of  the  present  century.  For 
variety  and  goodness  of  manufacture,  the 
states  of  Lombardy  and  Venice  deserve  to  be 
classed  in  the  next  rank  to  those  three  pro- 
vinces. The  Tyrol,  Hungaiy,  Galizia,  and 
Transylvania  produce  scarcely  any  but  the 
middling  and  coarser  species  of  linen ;  nor  is 
there  much  beyond  what  is  termed  house- 
linen  made  in  the  Archduchy,  Hlyria,  or  the 
Military-Frontier  districts.  The  raising  and 
preparation  of  flax  alone  in  Austria  are  esti- 
mated to  give  employment  to  750,000  indi- 
viduals, and  its  native  manufactures  to  yield 
sufficient  not  only  for  domestic  use,  but  for 
partial  exportation. 

The  largest  manufactures  of  woollens,  both 
cloth  and  other  kinds,  are  established  in  Mo- 
ravia and  Bohemia.  These  products  in  both 
countries  are  said  to  be  as  much  distinguished 
for  their  excellence  as  their  variety.  In  the 
other  parts  of  the  empire,  where  this  branch 
of  industry  is  proportionably  pushed  to  a 
much  less  extent,  the  principal  articles  manu- 
factured are  of  middling  and  coarse  quality, 
whilst  the  finer  sorts,  so  far  as  their  domestiq 
consumption  requires  it,  are  of  Moravian  and 
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Bohemian  fabric.  Considerable  qnantities  of 
the  latter  are  exported  to  foreign  parts.  The 
woollen  manufacture  employs  at  least  320,000 
Austrian  hands ;  and  the  crown  has  given  no 
small  impulse  to  it  by  erecting  several  esta- 
blishments, conducted  at  its  own  expense, 
among  which  is  that  at  Linz,  which  employs 
10,000  spinners  and  weavers. 

The  silk  manufactures  have  been  rapidly 
extending  in  Austria  since  the  introduction  of 
Jacquard's  machineiy.  They  are  principally 
carried  on  in  the  province  of  the  Lower  Ens, 
and  in  the  Milanese  and  Venetian  territories. 
The  cotton  manufacture,  though  it  has  been 
prosecuted  with  some  energy,  especially  near 
Vienna,  can  hardly  be  said  to  be  prosperous, 
owing  to  the  difficulty  of  competing  with 
England  and  other  countries. 

The  province  of  the  Lower  Ens  takes  the 
lead  in  the  manufacture  of  leather,  of  which 
the  best  qualities  are  made  in  Vienna.  The 
Upper  Ens,  Moravia,  Styria,  Bohemia,  and 
the  Tyrol  rank  next  in  importance.  Hun- 
gary abounds  in  tanneries ;  and  in  fact  nearly 
every  province  in  Austria  is  engaged  more  or 
less  in  this  branch. 

Iron,  the  mines  of  which  have  been  already 
alluded  to,  \s  wrought  into  marketable  form 
in  many  parts  of  the  empire.  Cast  iron  is 
produced  in  Bohemia,  Styria,  Hungary,  and 
niyria;  bars  and  sheets  are  rolled  in  the 
Lower  Ens,  Styria,  Carinthia  and  Bohemia; 
iron  and  steel  wire  are  made  in  the  Arch- 
duchy ;  nails  in  many  of  the  provinces ;  and 
fire-arms  and  swords  in  Styria  and  Hungary. 
Manufactories  of  copper,  brass,  cannon,  tin, 
lead,  balls  and  shot,  buttons,  gold  and  silver, 
are  maintained  in  various  parts  of  the  empire. 
It  was  estimated  bylichtenstem.  Stein,  and 
Malchus,  a  few  years  ago,  that  the  number  of 
manufacturers  employed  in  working  up  the 
native  produce  of  Austria,  or  the  raw  mate- 
rials imported  from  other  countries,  amounted 
to  2,365,000,  and  the  yearly  value  of  their  pro- 
ductions to  1425  millions  of  silver  currency, 
representing  a  sum  in  British  sterUng  of  up- 
wards of  140  millions. 

With  respect  to  external  trade,  no  country 
of  equal  extent  is  perhaps  more  disadvanta- 
geously  situated ;  its  line  of  sea-coast  is  com- 
paratively inconsiderable,  and  with  the  soli- 
tary exceptions  of  the  Po  and  the  Adige,  its 
finest  streams,  such,  for  instance  as  the 
Danube  and  Elbe«  lie,  even  when  crossing  its 
fh>ntiers,  at  a  considerable  distance  fh>m  the 
sea. 

Considerable  preparations  are  being  made 
in  various  parts  of  ihe  Austrian  empire,  espe- 
cially Vienna,  to  hold  a  worthy  position  in  the 
Industrial  EzhibitioD  of  1851.    The  manufac- 


toran  hope  to  produce  articies  in  which  oom> 
bined  cheajmesa  and  excellence  will  be  charao* 
teristics.  Viennese  pianofortes,  especially, 
are  expected  to  illustrate  this  combination— a 
feature  of  much  value. 

AUTOMATON,  derived  fh>m  two  Greek 
words,  meaning  n^-movedy  is  a  name  gene- 
rally applied  to  all  machines  which  are  so 
constructed  as  to  imitate  any  actions  of  men 
or  animals. 

The  pigeon  of  Archytas,  the  dock  of  Char- 
lemagne, the  automaton  made  by  Albertoa 
Magnus  to  open  his  door  when    any  one 
knocked,  the  speaking  head  of  Boger  Bacon, 
and  the  fly  of  Begiomontanus,  are  early  ex- 
amples of  such  machineiy,  respecting  which, 
however,  we  have  too  little  information  to 
afford  a  correct  judgment  concerning  them. 
In  more  recent  times  we  read  a  marvelloos 
account  of  an  automaton  group  constrocted 
by  M.  Camus  for  the  amusement  of  Louis 
XIV.,  consisting  of  a  carriage  and  horses, 
with  a  lady  who  alighted  to  present  a  petition ; 
and  also,  in  the  '  Memoirs  of  the  Academy  of 
Sciences'  for  1720,  of  a  set  of  actors  repre- 
senting  a  pantomime  in  five  acts.    Less  mar- 
vellous, though   highly  ingenious,  was  the 
automaton  flute-player  of  Vancanson,  exhi- 
bited at  Paris  in  1788.    The  same  ingenious 
person  subsequently  produced  a  figure  which 
played  the  flageolet  and  tambourine ;  and  a 
duck,  which  not  only  imitated  the  motions  and 
sounds  of  a  real  duck,  but  swallowed  food,  and 
digested  it  by  means  of  chemical  substances 
in  the  stomach. .  More  recently  M.  Maelzel 
exhibited  at  Vienna  an  automaton  trumpeter ; 
and  automata  have  been  made  to  write,  to 
draw,  and  to  play  on  the  piano-forte.    The 
automaton  chess-player  is  now  known  to  have 
been  worked  by  a  person  concealed  inside  the 
figure  and  its  table  or  pedestal,  which  suppo- 
sition, however,  does  not  deprive  its  maker  of 
the  credit  of  great  ingenuity  in  the  meohamsm. 
by  which  the  hands  were  set  in  motion. 

The  passion  for  making  automata  has  not 
yet  quite  passed  away.  A  recent  example  was 
Mr.  Faber's  JEuphomia,  It  consisted  of  a 
draped  bust  and  waxen-faoed  figure,  whicK 
articulated  language  with  a  certain  degree  of 
intelligibility.  The  sounds  were  produced  by 
striking  on  sixteen  keys.  A  smaU  pair  of  bel- 
lows was  worked  with  the  nozzle  in  the  baclc 
part  of  the  head  of  the  figure;  and  in  the 
head  were  various  arrangements  of  India, 
rubber  and  other  materials,  calculated  to  yiel<l 
a  particular  sound  in  each  part  or  sectioa. 
When  the  exhibitor  wished  to  produce  a  sen  ^ 
tenoe  or  word,  he  first  mentally  divided*  i^ 
into  as  many  parts  as  there  are  actually  di5t« 
tinct  sounds — ^not  neceasaiily  coinciding  witlx 
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the  syflaUes  or  the  sin^e  letters ;  sinoe  the 

nnooB  phonognphio    Bysiems    far    more 

comtdj  represent    distmct    sounds.      Ha- 

visg  detennined  the  first  word,  the  operator 

pressed  his  finger  on  a  particalar  key,  which 

admitted  a  hlast  of  air  to  a  particular  com- 

piitzBcst,  in  which  the  mechanism  was  of  the 

kiad  to  prodnce  the  sound  required.    Other 

hip  were  similarly   pressed,  imtil  all  the 

nqoired  sounds  of  the  word  or  sentence  were 

prodneed.    The  sounds  were  near  enough  to 

tiiose  of  the  human   voice  to  convey  the 

meuuBg  intended,  hat  they  had  an  unpleasant 

e&ct  to  the  ear.    By  a  modification  of  the 

action,  whispering  was  imitated. 

Aremarkahle  machine  was  the  Automaton 
Latai  Vtmfiery  introduced  in  1845,  by  Mr. 
Joba  Cliik  of  Bridgewater,  after  a  labour  of 
thiitaeo  yeais.  At  the  first  thought  such  an 
inreDtioa  seems  inexplicable,  owing  to  the 
oaital  character  of  the  process ;  but  a  little 
esquiiy  shews  that  it  is  only  a  system  of 
pennatations,  such  as  a  machine  can  easily 
be  made  to  produce.  The  specimens  given  in 
the*Atheneum'  and  other  pubHo  journals  at 
tike  time,  are  all  lAtin  hexameters,  and 
suiROTer  have  all  the  same  grammatical  for- 
moli  and  scansion,  in  respect  to  dactyls  and 
spiXidees.  The  following  nine  specimens  are 
gnren,  each  complete  in  itself,  as  an  hexame- 
tiic  line,  but  having  no  connexion  with  the 
others. 

I.  Homdasponsareispromittunt  tempera 

den  it. 

t  Sontia  tela  bonis  causabunt  agmina 
creka. 

3.  Bellica  vota  xnodis  promulgant  crimina 
fosea. 

^  Aspera  pila  patet  depromunt  pnelia 
foadam. 

5.  Effiera  sponsA  fere  confirmant  vincula 
D«4{QaaL 

6.  Barbara  tela  reis  pnemonstrant  nubila 

7.  Hofrida  vota  bonis  progignunt  jurgia 
oebra. 

&  Sontia  castra^  modis  prositant  sonmia 
fosca. 

9.  Trudda  regna  quidem  conquirunt 
<>ptncatB. 

^  exterior  of  the  machine  which  com- 
Vff^  these  lines  resembles  in  size  and  shape 
&  small  bureau  book-case ;  in  the  frontispiece 
of  vhich  through  an  aperture,  the  verses  ap- 
P^*r  in  SLooeasion  as  they  are  composed.  Mr. 
^^^U,in  a  communication  to  the  *  Athenaeum' 
(^'o.  ^23)  makes  the  following  observations 
<A  his  machine,  which  he  calls  the  Evrtka : 
~-^Tbe  machine  is  neither  more  nor  less 
^^  s  practical  ilhistratlon  of  the  law  of  evo- 


Intion The  machine  contains 

UtUT%  in  alphabetical  arrangement ;  out  of 
these,  through  the  mediipn  of  numbers,  ren< 
dered  tangible  by  being  expressed  by  inden- 
tures on  wheel-work,  the  instrument  selects 
such  as  are  requisite  to  form  the  verse  con- 
ceived :  the  camponenU  of  words  suited  to  form 
hexameters  being  alone  previously  calculated, 
the  harmonious  combination  of  which  will  be 
found  to  be  practicably  interminable.' 

Mr.  A.  J.  Cool^,  in  the  same  journal, 
pointed  out  the  existence  of  a  forgotten  pam- 
phlet, a  centuiy  and  a  half  old,  in  which  the 
author  showed  how,  from  a  table  given,  a  per- 
son might  prodnce  millions  of  hexameter 
lines.  But  these  were  produced  by  accumu- 
lations of  words ;  whereas  Mr.  Clark's  machine, 
if  we  rightly  understand  his  description,  ac- 
tually builds  up  the  lines  letter  by  letter. 

It  is  matter  of  regret  that  so  much  ingenuity 
should  be  expended  in  the  production  of  use- 
less results.  There  are,  however,  many  ma- 
chines— ^for  calculating,  numbering,  register- 
ing, stamping,  paging,  ^. — ^which  will  be 
described  in  various  parts  of  this  work,  and 
which  illustrate  the  appHcation  of  automatic 
action  to  useful  purposes. 

AUTOPHON,  is  the  name  given  by  Mr. 
Dawson,  the  organ  builder,  to  an  ingenious 
little  contrivance,  whereby  a  barrel  organ  can 
be  made  to  play  an  unlimited  number  of  tunes, 
instead  of  the  limit  usually  placed  to  its 
action.  The  tunes  or  the  notes  representing 
them  are  perforated  on  sheets  of  millboard, 
one  to  each  tune ;  when  one  of  these  is  placed 
within  the  instrument,  the  pipes  can  only 
sound  (on  the  handle  being  turned)  according 
to  the  perforations ;  so  that  the  tune  played 
depends  on  those  perforations,  and  not  on 
any  particular  arrangement  of  studs  in  the 
barrel.  There  is  much  of  the  prindplo  of 
the  Jacquard  apparatus  in  this  contrivance. 
As  the  perforated  tune- cards  are  sold  at  a 
few  pence  each,  a  large  variety  of  tunes  can 
be  made  available.  We  beUeve  the  primary 
object  of  the  inventor  is  to  make  a  barrel 
organ  serve  for  country  churches,  where  it  is 
not  convenient  to  have  a  player  for  a  keyed 
instrument.  The  Autophon  was  exhibited  at 
the  recent  Industrial  Exhibitions  at  Dublin 
and  Devonport. 

AUTUN,  a  dty  in  the  south  of  France,  is 
more  celebrated  for  its  remains  of  antiquity 
than  for  its  industrial  features.  It  has  how- 
ever a  respectable  amount  of  trade  and  manu- 
factures. The  trade  of  the  town  consists  in 
horses,  cattle,  wood,  and  hemp.  Serge,  cotton- 
velvet,  doth  for  regimentals,  hosiery,  and 
leather  are  among  its  manufactures;  and  a 
fabric  called  lopiMme  d€  marchaUf  fitted  for 
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oorailAis  of  bed*,  horse-olotlv,  mi4  other  pqx- 
posM,  IB  made.  Xb«  diitriot  round  tho  dtj 
ooDtilina  green  parpliyiT  and  grej^  granite; 
and  them  are  aUo  iron  and  lead  niines  near 
the  town. 

AUXEBBB,  a  eilar  near  the  oentre  of 
Franae,  stands  in  a  country  fruitful  in  wine. 
WooUen  oloths,  serges,  druggets,  stookings, 
ootton  yanif  briahs,  and  pottery  are  made ;  but 
the  chief  trade  of  the  town  is  in  wine,  of  which 
abont  4,000,000  gallons  are  sent  by  water  to 
Paris  and  into  Normandy.  Wood  and  ohar- 
aoal  are  also  oonsiderable  articles  of  trade  at 
Auxerre. 

AUXONNE,  a  town  near  the  centre  of 
IVanoe,  had  a  oannon  fbundzy  ai^d  powder 
mills.  The  trade  is  chiefly  in  wine,  brandy, 
grain^  melons,  and  wood;  as  well  as  in  doth, 
and  serges,  which  are  sent  to  Lyon.  In  return, 
groceiies«  silk,  and  the  wines  of  Jdaoon,  are 
receired.  There  are  in  the  neighbourhood 
qnarriaa  of  marble  and  of  tarious  kinds  of 
stone.  Turquoises  and  IbssU  corals  are  found 
in  these  quarries. 

AYANTUBINB,  a  variety  of  quartz,  remark- 
able for  the  brilliancy  with  which  it  reflects 
li;?ht,  the  effect  being  in  general  produced  by 
fine  points  of  mica  imbedded  within  the  crys- 
talline mass.  From  this  circumstance  it  is 
sometimes  employed  in  jewellery,  but  it  is  of 
little  Tslue. 

AYANTUBINB  GLASS.  This  name  has 
been  given  to  a  species  of  coloured  glass, 
formerly  made  at  Yaniee,  and  applied  to  the 
manufacture  of  tiinkets  and  ornaments.  The 
name  is  given  to  it  on  account  pf  its  resem- 
blance to  the  crystal  simiUrly  designated.  It 
consists  of  a  yellowish  brown  kind  of  glass, 
enclosing  fine  thin  yellow  laminflB  or  scales, 
which  have  a  Iwilliant  metallic  lustre. 

It  does  not  seem  to  be  clearly  known  in  this 
country  how  the  Avanturine  glass  is  made. 
Some  suppose  that  the  yellow  lamina  are 
produced  by  melting  scales  of  metal  or  mica 
with  the  glass ;  but  it  is  deemed  more  pro- 
bable that  a  salt  of  copper  is  mixed  and  melted 
with  the  glass,  and  that  a  powerful  reducing 
agent  decomposes  this  salt  during  the  melting, 
and  separates  the  copper  in  the  state  of  thin 
metallic  acales. 

A  tazza  of  Avanturine  glass  was  exhibited 
in  the  display  of  MedisBval  Art,  at  the  rooms 
of  the  Society  of  Arts  in  1850 ;  and  many  such 
are  preserved  as  relics  of  art 

AYEBUBY,  or  ABUBY,  in  Wiltshire,  is 
remarkable  as  the  site  of  what  appears  to  have 
been  one  of  the  largest  Celtic  or  Druidicol 
temples  in  Europe.  In  forming  this  temple, 
no  leas  than  650  blocks  seem  to  have  been 
bioughl  togethoff  and  placed  in  circles  and 


rows.    These  stones  were  of  various  dimen- 
slonS)  measuring  Irom  five  to  twenty  feet  in 
height  above  the  ground,  and  from  three  to 
twelve  feet  in  width  and  thickness.    One  hun- 
dred were  raised  on  end,  and  placed  in  a  cir- 
cular form,  within  a  flat  and  nearly  circular 
area  of  about  1400  feet  in  diameter ;  and  these 
stones  were  bounded  by  a  deep  ditch  and  lof  ly 
bank,  which  inclosed  the  whole  work,  except 
at  two  places,  where  openings  were  left  for 
entrances.    The  bank  or  mound  at  present  is 
broken  down  in  four  places,  but  there  seem  to 
have  been  originally  only  two  openings  corre- 
sponding to  the  two  great  avenues  which 
formed  the  approaches.  The  ini^er  slope  of  the 
bank  measured  80  feet,  and  its  whole  circum- 
ference at  the  top  was  4i42  feet:  the  area  within 
the  bank  or  mound  is  somewhat  more  than 
thirty-five  acres.    There  were  two  other  small 
circles  within  the  periphery  of  the  great  circle. 
One  was  a  double  circle  of  upright  stones, 
with  a  single  stone  raised  near  the  centre^ 
and  consisted  of  forty-three  stones.    Another 
circle,  of  forty-five  stones,  some  of  which  are 
still  standing  and  of  immense  size,  was  placed 
a  little  north  of  the  former,  and  consisted 
also  of  two  concentric  circles,  inclosing  a 
group  of  three  tall  stones,    These  were  the 
component  parts  and  general   design    and 
arrangement  of  the  triple  temple,  as  it  may 
be  called ;  but  there  were  two  connecting 
parts  which  gave  a  peculiarity  to  this  work 
distinguishing  it  from  all  other  Celtic  temples. 
These  were  avenues  of  approach,  consisting 
of  double  rows  or  lines  of  upright  stones, 
which  branched  off  from  the  central  work, 
each  to  the  extent  of  more  than  a  mile.    One 
of  them  branched  off  from  the  outer  circle  to 
the  south,  turning,  near  its  extremity,  to  Uie 
south-east,  where  it  terminated  in  two  circular 
or  rather  elliptical  ranges  of  upright  stones. 
According  to  Stukeley,  this  avenue  was  formed 
by  two  hundred  stones,  being  finished  at  its 
eastern  extremity  with  flftj-eight  stones,  which 
were  arranged  in  a  double  circle  on  an  emi- 
nence called  Overton  Hill,  or  the   Hakpen 
Hill,  and  measured  about  146  feet  in  diameter 
from  outside  to  outside.     The  width  of  the 
avenue  varied  from  fifty-six  to  thirty  five  feet 
between  the  stones,  which  were  on  an  average 
eighty-six  feot  apart  from  each  otlier  in  tlieir 
linear  direction.  The  western  avenue  extended 
about  one  mile  and  a  half,  and  consisted  of 
203  stones  ;  its  extremity  ended  in  a  point  or 
with  a  single  stone.    These  avenues  or  grand 
approaches  to  the  temple  were  not  arranged 
in  straight  lines,  but  in  flowing  or  curvod 
lines. 

Only  a  few  stones  now  rem^  of  this  re- 
markable specimen  of  Druidical  Art. 
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AVENA.    [Oavs.] 

ATEBAaS  is  a  quantity  inftennediata  to 
a  nomber  of  cvkher  quantities,  so  that  the  sum 
total  Ot  its  ezoesses  abore  those  which  an  less 
is  eqosl  to  the  sum  total  of  its  defects  from 
those  vfaich  aza  greater.  Thus,  7  is  the  aTe* 
raffo  of  3,  8,  4,  6,  18,  and  14.  To  find  the 
averaga  of  anj  nomber  of  quantUxei,  add  them 
ail  to^ef^tfr,  oimI  divide  fty  the  numher  9/  quait^ 

The  arerage  of  a  set  of  arerages  is  not  the 
sTerage  of  the  whole,  tmlese  tiiere  are  equal 
numbers  of  quantities  in  eaoh  set  areraged ; 
for  instance,  if  a  hsrrest  were  called  good  be- 
eaosa  an  average  bushel  of  its  com  was  better 
than  that  of  another^  without  taking  into  ao- 
cooiit  the  number  of  bushels  of  the  two,  this 
might  not  necessarily  be  true.  The  arerage 
quantity  is  a  valuable  common-sense  test  of 
the  goodness  or  badnesa  of  any  partienlar  lot, 
bat  only  when  there  is  a  perfeet  similarity  of 
dremnatanees  in  the  things  compared.  For 
instance  no  one  would  think  of  calling  a  tree 
well-grown  beeanse  it  gava  more  timber  than 
the  aterage  of  all  trees ;  but  if  sny  particular 
tree,  say  aa  oak,  yielded  more  timber  than  the 
BTterage  of  all  oaks  of  the  same  age,  it  would 
be  called  good,  because,  if  emry  oak  gave  the 
fimme,  the  quantity  of  oak  timber  wotdd  be 
greater  than  it  is.  In  Marine  Insurance,  a 
sum  or  contribution  determined  in  the  follow- 
ing way,  is  called  an  Average.  If  sny  part  of 
the  ship  or  ftunitttte,  or  of  the  goods,  is  pur- 
posely sacrificed  Ibr  the  sake  of  saring  the 
rest,  aU  parties  iatetested  must  contribute  to- 
wards the  loas ;  and  this  contribution  is  the 
Average,  or  the  share  of  the  loss  to  be  borne 
by  each  owner. 

AVETBOK,  a  depaitment  in  Frsnoe,  part 
of  the  sncient  province  of  Ouienne,  produces 
0,000/)00  gallons  of  wine  yesriy.  Between 
the  rivers  Lot  sad  Avayron  lliere  is  a  very  rich 
bed  of  coat  Besides  its  valoaUe  coal  mines, 
the  department  ocmtains  mines  of  copper, 
lead,  sine,  sulphur,  antimony,  iron,  and  alum. 
The  lead  ores  are  rich,  and  contain  a  consi- 
derable quanMty  of  silver.  Mari)le,  rock* 
crystal,  kaolin,  miUstone  grit,  flint,  emeiy, 
chalk,  mari,  plaster  of  Paris,  fte.,  are  fbund. 
The  abundant  water  power  of  the  department 
is  appUad  to  good  purpose  in  various  factories 
for  the  HMnuDsetUfe  of  paper,  iron,  cotton, 
leather,  traoUen  atafEb,  Ac  The  trade  of  the 
department  is  in  the  mineral  and  industrial 
pradnels  slready  named,  together  with  com, 
plums,  ehestnuta,  ahnonds,  wax,  baoon,  catde, 
hidea,  wool,  hemp,  timber, turnery,  oak  planks, 
*e.  Che»se  also,  made  of  ewe's  milk  mixed 
tith  that  of  goat's,  is  maaafltctored  hi  gteat 
qoMMMaa  la  tiM  aoaiih  of  the  dnpartment, 


espeoiaUy  In  the  neighbourhood  of  RoqaiA«t 
and  forms  an  important  artiele  of  export. 

These  departments  of  industty  ate  earried 
on  in  numerous  towns  of  moderate  size.  In 
Bodes,  sezges,  coarse  woollens,  woollen  yam, 
and  leather,  are  manufSMtured.  At  La  GuioUci 
a  large  quantity  of  good  cheese,  and  some 
woollen  atuift  are  made.  St.  Qenies  has 
several  woollen  and  cotton  factories,  besidea 
numerous  tan- yards,  dyeing  establishments 
and  nsileriea,  the  produce  of  which,  together 
with  timber,  wool,  and  tumefy,  are  the  chief 
articles  of  trade.  At  Millau,  broad  cloths, 
gloves,  and  leather  of  different  kinds,  are 
made ;  there  are  also  soma  silk-throwing  esta- 
blishments. These  prodnots,  with  wool,  hides, 
tunber,  oak-atavea,  cheese,  wine,  and  cattle, 
are  the  chief  articles  of  trade.  The  same 
products  are  met  with  at  St  AflHque.  Near 
Boquefort  there  are  extensive  grottoes,  in 
which  about  16,000  owts.  oi  cheese  are  annu- 
ally made.  In  Yillefranehe,  the  manufbcturing 
industry  ia  important :  there  are  several  large 
linen  factories,  copper  aad  iron  foundries,  tan- 
yards,  and  pi^er-mills.  At  Aubin  there  are 
rich  eoal  mines,  which  produce  000,000  to 
600,000tons  per  anntun ;  there  are  also  mines 
of  sulphur,  alum,  and  iron,  aad  several  large 
iron  furnaces  in  the  neighbourhood. 

AVIGNON,  the  ei^ital  of  the  department 
of  yaaduse,  in  France,  has  be«&  rapidly  ad- 
vancing lately  in  trade  aad  manitfactnres. 
Silk  stuA  of  various  kinds  are  largely  manu- 
factured; oftaAita(florence),  about  0,000,000 
yards  are  annually  made,  the  value  of  which 
is  estimated  at  upwards  of  8,000,000  francs : 
there  are  also  a  cannon  foundry,  a  foundry  for 
sheet-iron,  copper,  and  tin,  a  saltpetre  refinery, 
tanneries,  pi^wr-^nills,  t^pe-foundries,  cotton 
ikctories,  and  various  other  industrial  esta- 
blishments in  the  town.  Avignon  has  also  a 
large  trade  in  books,  com,  wine,  brandy,  su- 
mac, colonial  products,  and  catde.  A  great 
part  of  the  trade  of  Avignon  is  earried  on 
through  the  port  of  Marseiile,  to  and  from 
which  goods  are  conveyed  on  the  Rhone  by 
way  of  Aries.  There  is  constant  eommuniea- 
tion  by  steamers  with  I^on,  Aries,  and  Mar- 
seille, and  by  diligsooe  with  Paris  and  Mtt- 
seille  several  times  a  day.  A  railniad  now  m 
course  of  constmdtioa  between  Lyon  and  Mar- 
seille passes  through  Avignon. 

AYILA,  a  district  of  Old  Castile  hi  Spaia, 
produces  graia,  frvit,  oil,  wine,  and  flax.  There 
are  at  Avila  (the  chief  town  la  the  district) 
maaufactoriea  of  woollen  atuflb,  oottoa  prints, 
and  hats,  besides  the  royal  matiufbetory  of 
doth,  the  auwhinery  of  whieh  ia  moved  by 
water 

AvblBDUPOIS,  or  AVBBBUPOIS  Is  th« 
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oommon  system  of  weights  in  England,  now 
applied  to  all  goods  except  the  predous  metals 
and  medicines.  Thus,  a  pound  of  tea  is  a 
pound  averdupoit,  and  contains  7000  grains ; 
a  pound  of  gold  is  a  pound  troy,  and  contains 
6760  grains.  The  ancient  pound  was  heavier 
than  the  averdupois,  and  weighed  7600  grains. 
The  earliest  regulations  on  the  subject  fix  the 
troif  weight 

A  cubic  foot  of  water,  at  62®  Fahrenheit  and 
30  in.  barometrical  pressure,  weighs  997*14 
ounces,  which,  being  veiy  nearly  1000  ounces, 
gives  an  expeditious  rule  for  deducing  the 
real  weight  of  a  cubic  foot  of  any  substance 
from  its  specific  gravity.  For  example,  if  the 
specific  gravity  of  gold  be  19*36,  the  weight  of 
a  cubic  foot  of  gold  is  19360  ounces  averdu- 
pois. 

AXIS,  AXE.  This  word  is  used  in  so  many 
different  senses,  that  it  may  be  defined  as  fol- 
lows :  any  line  whatsoever  which  it  is  conve- 
nient to  distinguish  by  a  specific  term,  with 
respect  to  any  motion  or  other  phenomenon, 
is  called  the  axis.  Thus  we  have  axes  of  co- 
ordinates, of  oscillation,  of  inertia,  of  rotation, 
of  polarization,  Ac,  The  word,  when  used  by 
itself,  generally  means  either  AxU  of  Rotation, 
or  Ax'u  of  Sjfmmetry,  An  axis  of  rotation,  or 
revolution,  is  the  line  about  which  a  body 
turns ;  an  axis  of  symmetry  is  a  line  on  both 
sides  of  which  the  parts  of  the  body  are  dis- 
posed in  the  same  manner,  so  that  to  what- 
ever distance  it  extends  in  one  direction  firom 
the  axis,  it  extends  as  far  in  the  direction  ex- 
actiy  opposite.  Or  if  perpendiculars  to  the 
axis  be  drawn  from  all  points  and  in  all  direc- 
tions through  the  body,  the  whole  of  each 
perpendicular  which  is  within  the  limits  of  the 
body  will  be  bisected  by  the  axis.  Such  is  the 
middle  line  of  a  cone,  any  diameter  of  a  sphere, 
the  line  drawn  through  the  middle  of  the  op- 
j>osite  faces  of  a  cube,  &c 

AXLE.  Since  the  extensive  use  of  locomo- 
tives, the  theory  of  the  action  of  axles,  and 
the  enquiries  into  the  cause  of  their  fracture, 
have  been  the  result  of  elaborate  enquiry 
among  engineers.  Bowan's  patent  axles  are 
intended  to  lessen  the  ordinaiy  amount  of 
friction,  by  the  use  of  friction  rollers  applied 
in  a  peculiar  way.  Mr.  Bessemer,  in  a  recent 
pi^per  on  the  frequent  breakage  of  the  axles 
of  railway  carriages,  attributes  it  mainly  to 
the  oscillations  of  the  carriage.  ^Whether  solid 
or  hollow  axles,  with  a  given  weight  of  metal, 
are  the  stronger,  is  a  disputed  point  among 
eng^eers ;  Mr.  Yorke,  in  a  paper  read  before 
the  Institute  of  Civil  Engineers  in  1843,  con- 
tends  for  the  superior  strengUi  of  hollow  axles ; 
but  this  conclusion  is  disputed  bj  others. 

The  iheoiy  of  axles  may,  indeed,  be  consi- 


dered at  present  in  a  tentative  state ;  mean- 
while patents  are  frequentiy  obtained  for  im- 
provements in  form  and  in  mechanical  action. 

Hardy's  patent  axles  have  shown  the  pos- 
session of  such  a  remarkable  degree  of  tough- 
ness, that  the  Privy  Council  in  1849  cpranted 
a  continuation  of  the  patent;  and  remarks 
were  made  in  the  House  of  Lords  relating  to 
the  lessening  of  railway  accidents  by  their 
use.  Since  that  period  the  patent  has  been 
sold  for  a  considerable  sum  to  a  company 
at  Birmingham,  established  for  the  manufsc- 
ture  of  these  axles  on  a  large  scale. 

AXMINSTEB.  This  Devonshire  town 
was  formerly  celebrated  for  its  manufacture 
of  carpets.  In  this  it  rivalled  the  productions 
of  Turkey  and  Persia  so  successfully,  that  the 
carpets  of  Axminster  were  considered  little 
inferior  to  those  imported.  They  were  woven 
in  one  entire  piece.  But  after  lasting  for  100 
years,  this  manufactory  was  given  up,  the 
demand  not  being  found  equal  to  the  expense 
of  producing  the  article. 

AYLESBURY  is  chiefly  an  agricultural 
town.  There  is  one  silk  factory ;  but  the  lace 
manufacture  which  once  flourished  here  has 
greatiy  declined.  The  making  of  straw-plait 
is  more  prospivrous;  and  the  straw -plait 
market  established  some  years  back  is  btUl 
(1850)  held  every  Saturday.  Many  of  the 
inhabitants  of  the  neighbourhood  add  to  their 
income  by  their  skill  in  breeding  ducks,  of 
which  they  send  a  considerable  numbw  to  the 
metropolis  about  Christmas. 

The  straw-plait  of  the  Aylesbury  district 
wiU  occupy  a  place  in  the  industrial  dispUy  of 
1851. 

AYRSHIRE  maintains  a  goodly  rankamon^ 
the  commercial  counties  of  Scotland.  The 
mineral  riches  are  considerable.  Coal  is 
abundant,  especially  in  the  middle  and  northern 
parts  of  the  county.  The  coal  is  of  different 
varieties,  among  which  is  the  blende  coal, 
found  in  the  earth  charred,  or  reduced  to  the 
state  of  a  cinder ;  it  bums  without  smoke  or 
much  flame,  and  is  used  for  drying  grain  and 
malt.  Considerable  quantities  are  exported 
to  Ireland  and  to  the  Western  Isles.  Near 
Saltooats  eleven  different  strata  or  seams  of 
coal  of  various  quality  have  been  discovered. 
The  proprietor  constructed  the  harbour  of 
Saltooats,  and  built  salt-pans,  in  order  to  use 
profitably  the  otherwise  useless  part  of  the 
ooal. 

The  county  affords  abimdanoe  of  limestone. 
Freestone  is  quarried  in  great  quantity ;  and 
there  is  some  whinstone  and  puddingstone. 
Mill-stones  of  ooarse  granite  are  quarried  a:fe 
Kilbride,  near  the  northern  part  of  the  ooast^ 
and  are  in  great  request  for  their  haidiu 
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and  durability ;  they  are  exported  to  the  West 
Indies  and  to  America.  Near  Aaohinleck 
is  a  qnany  oi  black  stone  much  used  for 
hailfiDg  ovens,  on  aceoimt  of  its  power  of  re- 
sUAing  the  action  of  fire.  The  whetstone 
known  by  ihe  name  of  Water-of-Ayr  stone  is 
ioand  near  the  banks  of  the  riyer  Ayr.  Marl 
abo  is  proenred  in  many  places. 

Irooslone  is  also  abundant,  and  at  a  few 
places  extensive  iron  works  are  carried  on. 
Lead,  plumbago  or  black-lead,  antimony,  and 
copper  (of  each,  of  which  the  quantity  is  small) 
msy  be  considered  as  nearly  completing  the 
hst  of  minerals  of  Ayrshire. 

The  manufactures  of  Ajrshire  are  im- 
p^^ftaoat,  for  the  district  possesses  considerable 
adTStttages.  Fuel  is  abundant;  materials  for 
hailding  are  at  hand ;  and  channels  of  com- 
mimiration  of  all  kinds  are  open  in  every 
direction.  The  vicinity  of  Glasgow  and  Pais- 
ley seems  to  have  given  an  impulse  to  im- 
provement. Carpets,  cloths,  and  stocking^ 
manufactured;  and  the  most  improved 
is  in  use.  The  woollen  manufac- 
ture has  long  been  extended  to  all  parts  of  the 
eoonty,  and  is  carried  on  to  a  considerable 
extent  by  the  aid  of  machinery.  Dyers  and 
fuilcn  have  established  themselves  in  con- 
nection vrith  it.  The  linen  manufacture  has 
never  been  carried  to  any  great  extent  The 
silk  manufaetore  was  tried  but  did  not  become 
pcrmanenL  The  cotton  manufacture,  esta- 
Hished  in  Glasgow  and  Paisley,  soon  extended 
cself  into  Ayrshire.  QreBt  cotton  works  were 
eriKied  at  the  village  of  Catrine  on  the  river 
Ayr;  and  the  weaving  of  muslins  has  been 
e^tahiisbed  nearly  all  over  the  county.  Bleach  • 
lAjt,  as  eonneeted  with  the  cotton  trade,  has 
iljio  been  extensively  carried  on.  Woollen 
^maeto  and  serges  are  largely  made. 

Leather  is  another  manufactured  artide  of 
oiosiderBble  importance.  Tanneries  have 
t«en  greatly  extended;  the  leather  is  em- 
plofM  in  maldng  shoes,  boots,  and  saddlery* 
<X  the  latter  some  is  exported  to  foreign  parts. 
Pnoery  lor  domestic  purposes  is  made,  but 
sot  to  any  great  amount,  or  with  much  profit. 
Kdp,  soda,  and  salt  have  all  been  made  to 
fthviCage  alotig^  the  shore* 

i'ZDTUTH.  The  azimuth  of  a  celestial 
fed/ is  the  angle  eontained  between  the  nlsne 


of  the  meridian  of  any  station  and  that  of  a 
vertical  circle  passing  through  the  body.  The 
instruments  by  means  of  which  the  azimuth 
of  a  celestial  body  may  be  directly  observed 
are  the  theodolite  and  the  altitude  and  azi- 
muth circle.  [Oibclb;  Theodoute.]  An 
instrument  is  said  to  be  moved  in  azimuth 
when  it  is  turned  on  a  vertical  axis,  so  that 
any  line  in  it  drawn  through  the  axis  points 
to  the  same  altitude  in  the  heavens,  but  not 
to  the  same  azimuth. 

AZOF,  or  AZOV,  caUed  by  the  Turks 
Assak,  the  once -busy  town  on  the  shores  of 
the  onoe-important  lake  of  the  same  name, 
has  fkUen  to  insignificance,  chiefly  by  the 
shallowing  of  the  water  near  the  shore.  Ta- 
ganrog is  the  only  town  on  the  lake  which 
carries  on  commerce  to  any  extent. 

AZORES.  These  beautiful  islands,  which 
stand  so  inritingly  in  the  track  of  ships 
Toyaging  down  the  Atlantic,  are  very  fertile. 
The  lava  districts  are  cultivated  with  vines, 
oranges,  and  lemons ;  but,  where  decomposi- 
tion has  affbrded  richer  land,  it  yields  wheat, 
Indian  com,  beans,  Ac.  Both  European  and 
tropical  fruits  arrive  at  the  greatest  perfeo- 
tion ;  and  the  face  of  the  earth  is  so  diver- 
sified as  in  many  places  to  exhibit  within  a 
smaU  extent  ganiens  of  aromatic  flowers, 
pastures,  vineyards,  orangeries,  &e.  The  is- 
lands, though  still  abounding  in  uncultivated 
lands,  produce  much  more  than  sufficient  for 
the  supply  of  their  present  population,  not 
only  of  the  necessaries  but  also  of  the  luxu- 
ries of  life.  Vessels  touching  at  any  of  them 
are  certain  of  being  able  to  procure  an  abun- 
dant stock  of  refreshments;  and  the  cattle 
are  equal  to  any  in  the  world.  On  the  flanks 
of  the  mountain  called  the  Peak  of  Pico  are 
produced  the  finest  wines,  which,  though  infe- 
rior to  those  of  Madeira,  being  much  cheaper, 
find  a  good  market  both  in  Europe  and  Ame- 
rica. The  inhabitants  of  the  islands  import 
woollens,  hardware,  boards,  staves,  pitch,  tar, 
iron,  Ae. ;  in  return  for  which  wine  and  fruit 
are  the  chief  payments. 

AZOTE.  English  chemists  now  mostly 
concur  in  giving  the  name  of  Nitbooen  to  the 
gaseous  element  which  used  to  be  called 
Azote. 

AZUBE  BLUE.      Cobalt.] 
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conqnered  this  part  of  the  eonntry.  The 
rabies  are  said  to  be  foond  like  round  pieces 
of  pebble  or  flint,  and  imbedded  in  limestone. 

BADEN.  The  grand^nchy  of  Baden  is 
rich  in  manj  kinds  of  produce.  Agiiooltiire 
is  the  chief  oecnpation  of  its  inhaUtants,  and 
yields  a  surplus  of  prodnoe  for  which  Swit- 
zerland and  Fnmoe  aflbrd  a  ready  market 
Only  six  acres  in  a  thousand  are  said  to  be 
waste  land.  On  an  average  it  is  stated  to 
produce  abont  1,358,000  quarters  of  all  de- 
scriptions of  grain,  and  exports  between 
70,000  and  98,000.  It  yields  also  hay  and 
other  fodder  for  horses  and  oatUe  in  snper- 
abundanee.  The  upper  and  lower  districts 
produce  rapeseed,  hemp,  flax,  and  opium; 
and  tlie  lower  districts  in  particular,  which 
include  the  former  Palatinate  of  the  Rhine, 
where  the  best  husbandry  prevails,  consider- 
able quantities  of  tobacco  and  hops.  Potatoes 
and  fruits  are  largely  grown;  and  cyder, 
perry,  and  wine  are  made  in  considerable 
quantities.  The  timber  trees  of  the  grand, 
duchy  consist  principally  of  the  flr,  pine,  oak, 
beech,  birch,  alder,  aspen,  and  ash. 

Among  the  mineral  productions  we  may 
enumerate  the  garnet,  crystal,  jasper,  chalce- 
dony, and  onyx ;  marble,  alabaster,  gypsum, 
chalk,  porcelain  earth,  and  potter's  clay. 
Silver,  copper,  and  lead  are  found  along  the 
valley  of  the  Kinzig  and  Miinster,  and  in  the 
neighbourhood  of  Kork  and  Pforzheim.  Iron 
ore  is  obtained  from  the  mines  at  Stockach, 
Kandern,  the  Black  Forest,  Hauenstein,  Arc. 
Inconsiderable  quantities  of  Cobalt,  manga- 
nese, zinc,  snlphur,  coals,  alum,  vitriol,  and 
bismuth,  are  likewise  raised.  Salt  is  pro- 
cured in  great  abundance  in  the  Black  Forost. 

The  manufacturing  industry  of  the  grand- 
duchy  does  not  rank  high,  either  for  its  extent, 
or  for  the  variety  or  superiority  of  its  produc- 
tions.  i*t*orzheim,  Carlsruhe,  and  Mannheim 
are  the  chief  places.  The  government  pos- 
sesses eight  iron-works  ;  and  tliere  aro  others 
in  private  hands,  but  the  produce  is  small. 
Fire-arms,  iron  wire,  copper  ware,  nails,  alum, 
vitriol,  saltpetre,  Unen,  woollen,  cotton,  silk, 
clocks,  watches,  jewellery,  wooden  ware,  paper, 
tobacco,  potash,  white  lead,  smalt,  glass,  and 
earthenware,  are  manufactured  in  various 
parts  of  the  duchy — ^mostly  in  small  quantities. 

The  position  of  the  oountry  on  the  Rhine, 
Main,  Neckar,  and  other  streams,  and  the 
access  which  they  give  it  to  SwiUeriand, 
France,  and  Germany,  have  rendered  Baden 
a  oonntiy  of  extensive  transit,  and  secured  to 
it  ouUeU  for  its  own  productions.  The  im- 
ports of  Bsilen  consist  of  French  and  other 
'nnea,  oolonial  produce,  drugs  and  dyes,  iron, 

H  eottona,  ailks,  floe  wooUens.  hones. 


cattle,  Uc^  and  its  exports  of  timber,  grain, 
meal,  oil,  skins  and  hides,  wine,  hemp,  linen, 
tobaoco,  iron  wares,  jewellery,  fish.  Sec 

BADGER.  The  hide  of  this  animal  is  not 
without  value ;  when  uroperly  dressed,  it  makes 
the  best  pistol  furniture.  In  some  parts  of 
France  badgei's  hides  are  commonly  used  as 
a  sort  of  cover  or  ornament  to  the  collar  and 
trappings  of  waggon-horses.  The  hair  is  used 
for  painter's  brushes,  and  brushes  for  other 
purpose.  The  hind-quarters,  when  salted 
and  smoked,  make  excellent  hams.  In  Chma, 
as  Bell  the  traveller  assures  us,  dozens  of 
badgers  maybe  seen  hanging  for  sale,  as  food, 
in  the  meat  markets  of  Pekin. 

BAGDAD  is  the  name  both  of  a  pashalic 
and  of  a  city,  in  the  Tigris  region  of 
Asia.  The  pashalic  produces  the  tamarisk 
shrub,  the  liquorice  plant,  the  willow,  the 
poplar,  the  castor-oil  plant,  the  carob  plant, 
the  crowfoot,  the  caper,  and  many  others. 
Grapes,  flgs,  pomegranates,  and  quinces  are 
largely  grown ;  but  the  plants  best  known  in 
England  are  not  much  cultivated.  The  region 
is  not  rich  either  in  timber  or  in  minerals. 

The  city  of  Bagdad,  so  famous  in  oriental 
story,  was  formerly  a  great  emporium  of 
eastern  commerce.  Besides  the  traffic  «itli 
its  own  manufactures,  it  was  the  entrepot  for 
the  commodities  of  eastern  aud  western  Asia. 
But  the  political  and  commercial  events  of 
rocent  years  have  greatly  reduced  this  com- 
merce. The  manufactures  are  not  very 
numerous  or  extensive.  The  red  and  yellow 
leathers  are  excellent,  and  are  held  in  high 
estimation  throughout  Tuiicey.  Another 
principal  marufacturo  consists  of  pieces  of  a 
sort  of  plush,  in  shawl  patterns,  often  verv- 
rich  and  beautiful,  and  used  by  the  Turks  for 
covering  the  cushions  which  form  their  divans 
or  sofas.  A  few  other  manuDactures  in  wo"l 
and  silk  are  carried  on. 

BAGPIPE,  a  musical  instrument,  which 
consists  of  a  leathern  bag,  inflated  by  a  port- 
vent  fixed  in  it,  which  has  a  valve.  It  has 
three  pipes,  the  first  and  second  called  the 
groat  and  httie  drone,  each  giving  but  one 
note,  the  third,  a  kind  of  oboe  having  eight 
ventages,  or  holes,  on  which  the  tone  is  played 
by  the  fingers.  The  wind  is  commonicated  to 
the  pipes  by  compressing  the  bag  under  the 
arm,  the  mouth-piece  of  each  pipe  being  fix^ 
in  the  bag.  The  compass  of  this  instrument 
is  three  octaves. 

A  similar  instrument  was  in  use  among  the 
antients  under  the  name  of  tibim  utrictii^tris. 
The  bagpipe  is  mentioned  by  Chaucer  as  the 
music  to  which  the  Canterbui7  palgiims  per- 
formed their  journey. 
BAHAMAS.     These  West  Inaia  Islands 
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are  in  general  fruitful,  and  prodnee  several 
species  of  trees,  as  mahogany,  satinwood, 
lignmn  Titae,  cedars,  pines,  bnudletto,  wild 
cinnamon,  fbstic,  and  pimento,  with  a  great 
Tariety  of  esculent  vegetables.  Cattle  are 
reared  in  great  plenty. 

The  chief  articles  of  export  are  sngar, 
cotton,  dyewoods,  baik,  fustic,  salt,  with  turtle 
and  ihnts.  The  crops  of  cotton  are  often 
destroyed  by  the  chenille  and  red  bug;  the 
laUfir  stains  the  cotton  so  as  to  render  it  of 
little  Talne.  The  cultivalaon  of  cotton  is  no 
longer  the  staple.  Great  nxmibers  of  pine- 
apples are  grown  for  sale,  principally  to  North 
American  traders.  The  islands  generally  pro- 
duce sufficient  maize  and  ground  provisions 
for  the  use  of  the  inhabitants.  Turk's  Islands 
aflbrd  the  principal  supply  of  salt ;  from  one 
to  two  thousand  '  rakers '  visit  tliem  annually, 
begixining  their  operations  in  Februazy.  The 
Babainas  took  British  produce  and  manufac- 
tures to  the  value  of  24,709^  in  1840. 

BAHAR,  one  of  the  provinces  of  Northern 
India,  yields  large  quantities  of  saltpetre, 
wMch  is  produced  in  artificial  beds,  consisting 
of  Uie  refuse  of  vegetable  and  animal  matters 
in  a  state  of  decomposition,  mixed  with  calca^ 
reous  and  other  earths.  Opium  is  produced 
very  abundantly ;  but  wheat  of  excellent 
quality  is  the  chief  produce.  Rice,  sugar, 
indigo,  cotton,  castor-oil,  and  essences,  parti- 
cularly the  attar  of  roses,  are  among  the  ordi- 
nary prodaetions  of  the  province. 

BAHAWU'LPOOR,  in  the  province  of  MooU 
tan,  is  deserving  of  our  notice  in  this  plaoe— 
not  so  much  for  its  products  as  for  the  com- 
mercial energy  which  marks  its  inhabitants. 
The  manufactures  carried  on  by  them  are  of 
silken  girdles  and  turbans,  and  some  sjiecies 
of  cotton  cloths  called  coongees,  which  are 
celebrated  for  the  fineness  of  their  texture : 
the  weavers  are  chiefly  Hindoos.  The  mer- 
chants of  Bahawulpoor  are  also  Hindoos  ; 
they  have  a  great  deal  of  commercial  enterprise, 
and  deal  extensively  in  goods  of  European 
manufacture,  which  they  receive  from  Pallee 
in  Marwar,  by  way  of  Bicaneer  and  the  desert 
of  Ajmeer,  and  conveyed  them  by  land-car- 
riage through  Mooltan  and  Lahore,  crossing 
the  Indus  at  Kaheree.  These  Bahawulpoor 
merchants  often  travel  to  Balk  and  Bokhara, 
and  sometimes  to  Astrakhan,  for  commercial 
purposes. 

BAHI'A,  one  of  the  maritime  provinces  of 
Brazil,  is  distinguished  rather  for  oommeroe 
than  for  manufactures.  The  metals,  which 
once  formed  a  considerable  portion  of  th% 
wealth  of  this  province,  are  now  of  very  little 
importance.  GcMi  has  long  ago  ceased  to  be 
worked:  stiver  is  fomad,  but  it  would  not  pay 


the  expense  of  working.  Iron  is  abundant, 
but  neglected.  Copper  is  stall  worked  in  the 
northern  district,  but  not  to  any  great  amount. 
The  largest  piece  of  native  copper  perhaps  in 
the  world  (excepting  one  recently  found  on 
the  shores  of  Lake  Superior)  was  found  about 
two  miles  to  the  east  of  the  town  of  Cochodra ; 
it  weighed  1666  pounds,  and  is  now  in  the 
Royal  Museum  at  Lisbon.  Armenian  bole, 
antimony,  sal^tre,  and  rock-salt,  are  among 
the  mineral  produce. 

The  chief  cultivated  plants  are  cotton, 
sugar,  cofTee,  tobacco,  and  com;  while  among 
the  spontaneous  products  of  the  soil,  posses- 
sing  conmiercial  value,  are  ipecacuanha, 
Jesuits'  bark,  jalap,  tamarinds,  Brazil  root, 
curcuma  or  turmeric,  betony,  copal,  dragon's 
blood,  mastic,  copaiba.  Brazil-wood,  bow-wood, 
iron-wood,  oil-wood,  cachew  nut,  nayha,  palm, 
and  numerous  timber  trees  for  carpentiy  and 
cabinet  work. 

BAHREIN  is  the  name  of  a  bay  and  an 
island  on  the  Arabian  coast  The  chief  town 
of  the  island,  called  Manama,  is  at  the  north- 
east extremity,  and  is  large  and  populous, 
being  supposed  to  contain  upwards  of  40,000 
inhabitants.  The  bazaar  is  well  supplied  with 
cattle,  sheep,  poultry,  fish  and  vegetables; 
and  a  very  considerable  trade  is  carried  on. 
Upwards  of  140  vessels  of  various  sizes  are 
employed  in  trading ;  but  the  pearl  fisheiy  is 
of  the  greatest  importance  to  the  island, 
which  in  the  season  employs  2,400  boats,  each 
containing  firom  eight  to  twenty  men.  The 
annual  produce  of  these  fisheries  amounts, 
it  is  said,  to  sixteen  or  twenty  lacs  of  dollars. 
BAIGORRT,  a  valley  in  the  south  of  France, 
has  rich  copper  and  iron  mines,  and  large 
copper  and  iron  works  for  smelting  and 
refining  the  ores. 

BAIKAL.  The  mineral  productions  on  the 
shores  of  this  extensive  Asiatic  lake  are  no- 
ticed under  Altai  Mountains. 

BAIREUTH,  in  Bavaria,  has  tan-yards, 
manufactories  for  making  tobacco-pipes,  parch  • 
ment,  linen,  porcelain  and  earthenware,  cot- 
tons, and  stockings ;  and  the  inhabitants  carry 
on  considerable  trade  in  grain  and  flour. 

BAKEWELL,  is  situated  in  the  middle  of 
that  part  of  Derbyshire  which  is  so  rich  in 
mineral  produce.  There  are  stone  and  marble 
quarries  at  Ashford,  and  lead  mines  at  some 
little  distance  from  Bakewell,  which  afibrd 
employment  to  numerous  labourers  belonging 
to  the  town  and  its  vicinity.  The  marble,  a 
very  beautiful  black  kind,  is  wrought  here  into 
a  great  variety  of  useful  and  ornamental 
objects ;  and  the  inlaying  of  it  with  a  species 
of  mosaio  is  carried  on  with  great  skill.  Those 
who  are  fruniliflr  with  the  oontents  of  the 
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British  Museum  will  remember  two  beautiAil 
tables  in  the  Mineralogioal  Galleiy  made  of 
Bakewell  marble.  Near  the  town  is  a  ootton 
manu&otory  established  bj  Arkwrightj  but 
during  the  last  ten  years  it  has  otiiy  been 
worked  occasionally. 

In  the  parish  of  BakeweU  there  is  one 
building  which  will  ever  be  associated  with 
the  recollection  of  Mr.  Paxton's  Crystal  Palace 
in  Hyde  Park — we  mean  OfutUworth*  The 
unequalled  conservatory  which  Mr.  Paxton 
constructed  for  the  Duke  of  Devonshire  in 
the  grounds  of  that  palatial  residence  was  the 
forerunner  of  the  buildiog  now  being  erected 
for  the  Exhibition  of  Industry.  This  build- 
ing, and  the  rehUion  between  it  and  the  Hyde 
Park  struotore,  will  be  found  described  a  few 
pages  later  [Gonsebvatobt]. 

BAKING.    [BnsAD.] 

BAKU.  This  peninsula,  which  juts  into 
the  west  side  of  the  Caspian  Sea,  is  celebrated 
for  its  numerous  volcanoes,  which  discharge 
volumes  of  mud;  but  still  more  for  the  super- 
abundance of  naphtha  with  which  its  soil  is 
charged,  particularly  in  the  neighbourhood  of 
the  capital.  It  not  only  issues  spontaneously 
through  the  surface,  but  rises  wherever  a  hole 
is  bored.  It  is  of  two  descriptions,  black  and 
white ;  and  its  principal  sources  are  situated 
at  a  spot  called  Balegan,  about  6  miles  from 
Baku.  The  whole  of  these  naphtha  springs 
belong  to  the  government,  and  are  farmed  at 
a  rental  of  about  9000/. 

BALAGHAUTS,  a  district  near  the  Madras 
coast  of  India,  exports  indigo  and  cotton  in 
considerable  quantities.  The  central  and 
eastern  divisions  contain  several  diamond 
mines ;  and  it  is  ftom  these,  and  not  from 
mines  in  their  own  district,  that  the  diamond 
merchants  of  Golconda  have  been  supplied. 

BALANCE.  The  instrument  most  com- 
monly known  by  the  term  balance  is  a  su- 
perior sort  of  scales,  executed  with  all  the 
precision  necessary  for  the  nicest  operations 
of  physios,  and  particularly  of  chemistry. 

A  balance  should  be  so  sensible  that,  when 
equipoised,  a  very  small  additional  weight  in 
either  scale  may  overcome  the  friction  and 
adherence  of  the  pivot  by  which  it  rests ;  and 
the  diminution  of  friction  to  the  utmost  pos- 
sible extent  is  accomplished  by  giving  the 
supports  a  high  polish  and  attaohing  a  knife- 
edge  pivot  to  each  side  of  the  beam.  The 
knife-edges  must  not  be  so  sharp  as  to  out  the 
supports ;  and,  to  prevent  them  from  becoming 
too  blunt,  they  are  in  some  balances  removed 
iVom  the  support,  when  the  instmments  are 
not  in  use,  by  an  apparatus  for  the  purpose. 

7^16  sensibility  of  a  balance  is  estimated  by 
the  angular  dei-iatioil  of  the  beam  from  a 


horiaontal  position  when  a  veiy  small  weight 
is  placed  in  '  one  scale :  [thus,  if  one  grain 
placed  in  a  scale  of  each  of  two  balances  should 
make  the  beam  of  the  first  incline  two  degrees, 
and  that  of  the  second  four  degrees,  the  latter 
balance  would  be  twice  as  sensible  as  the 
former.  The  quantities  wdghed  in  delicate 
balances  are  usually  smalL  A  balance  made 
by  Bamsden  for  the  Boyal  Society,  weighing 
ten  pounds  altogether,  turned  witii  the  ten- 
millionth  of  that  quantity,  or  with  about  the 
thousandth  part  of  a  grain. 

A  balance  should  be  made  as  much  as  pos- 
sible of  brass.  Steel  and  iron  are  apt  to 
acquire  magnetic  properties.  It  should  also 
be  enclosed  in  a  glass  casCi  with  doors  for 
communication. 

Mr.  Cotton's  beautiful  apparatus,  employed 
at  the  Bank  for  weighing  sovereigns,  is  de- 
scribed under  GoLD-VTBiOHiirG  Machine. 
The  more  ordinary  balances  for  commercial 
purposes  are  noticed  under  Stbslyabd; 
Whobiko  Maohimes. 

BALASO'RE,  a  large  town,  not  far  from 
Calcutta,  afibrds  an  instructive  example  of  the 
mode  in  which  British  manufactures  become 
spread  among  the  islands  of  the  east.  The 
trade  carried  on  here  is  principally  with  the 
Maldives'  islanders,  whose  boats,  constructed 
of  the  trunks  of  cocoa-nut  trees,  arrive  at 
Balasore  in  the  months  of  June  and  July, 
during  the  south-west  monsoon.  Their 
import  corgora  consist  of  coir,  cocoa-nut 
oil,  and  other  products  of  the  cocoa-nut 
tree,  which  is  their  grand  staple;  cowries, 
tortoise-shell,  and  salted  fish.  These  articles 
they  exchange  for  rice,  sugar,  broad>cloths, 
stufb  of  silk  and  cotton,  hardwares,  and  cut- 
lery ;  and  with  these  they  return  home  during 
the  month  of  December,  favoured  by  the 
north-east  monsoon.  Some  trade  is  likewise 
carried  on  in  salt,  which  is  made  on  the  sea- 
shore a  few  miles  from  the  town,  by  lixiviating 
the  mud  in  the  manner  practised  in  the  Snn- 
derbunds  of  BengaL 

BALAS  RUBY,  a  term  used  by  lapidaries 
to  designate  the  rose-red  varieties  of  bpinel. 
It  should  be  carefully  distinguished  fix>m 
oriental  ruby  (the  sapphire),  a  gem  of  much 
greater  rarity  and  value. 

BALCONY.  Balconies  are  much  employed  in 
edifices  of  modem  date.  They  are  formed  nearly 
on  a  level  with  the  floors  of  rooms,  and  sup- 
ported on  cantilevers  or  brackets,  and  some- 
times, though  more  rarely,  on  eoUimna  of 
wood  or  stone.  The  floor  of  the  balct^p"  i** 
laid  on  the  cantilevers,  and  the  sides  are  en- 
dosed  with  a  rail  <3i  iron,  or  a  balustrade  oi 
stone.  Since  the  introduction  of  Grecian 
arohlteetiire  some  balconies  have  been  indoeed 
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with  sdiaII  Gfeek  columns,  instead  of  the 
baluster  used  by  the  Italian  architects.  In 
Teniee  there  are  leif  magnificent  balconies 
in  the  Gothic  taste,  lemaikable  for  their  nch- 
ness.  Slizabethsn  architectiire  shows  some 
rety  elaboratelj  designed  balconies ;  but  per- 
haps the  nearest  example  to  the  paico  of  the 
Italians  will  be  found  in  some  of  the  colleges 
of  Oxford.  Magdalen  College  contains  an 
example  of  snch  a  balcony  in  a  pulpit  sup- 
ported on  corbels. 

BAXDACKIN,  a  Idnd  of  canopy,  either 
supported  on  oolnmns,or  suspended  from  and 
used  to  cover  an  altar  in  a  Boman  Catholic 
efaurch.  The  form,  for  the  most  part,  is 
square,  and  the  top  covered  with  cloth  with  a 
hanging  fringe:  sometimes  the  fringe  is 
formed  of  pieces  of  cloth  cut  out  alter  the 
fashion  of  a  banner.  The  baldachin  in  St. 
Peter's  at  Bome,  made  by  Bernini,  is  the 
most  celebrated,  and  is  the  largest  known 
work  of  the  kind  in  bronze. 

BAUIATIIC  ISLANDS.  These  Mediter- 
ranean  islands,  comprising  Minorca,  Minorca, 
and  three  others,  yield  granite,  marble,  jasper, 
porphyry,  slate,  and  pit^coal,  also  lead  and 
iitin.  The  soil  is  generally  good,  and  chiefly 
cultivated  with  vines,  olives,  and  other  fruit- 
trees  :  com  is  not  produced  in  sufficient 
qaimtities  for  home  consumption.  This  article 
and  cattle  form  the  principal  imports,  in  ex- 
change for  wines  and  brandies  of  an  inferior 
quality,  coarse  woollen  cloths,  and  dried  fruits ; 
the  pottery  made  in  these  islands  is  much 
esteemed. 

BALIZE,  or  BELIZE.    [HoKoimAS.] 

BALKAN.  The  natural  riches  of  this  ex- 
tensive Turkish  mountain  system  are  yery 
hnperfectly  known.  The  silver  and  gold 
mines  woriced  by  the  ancients  are  not  now 
known.  Yet,  in  some  parts,  mines  of  this 
(le5cription  are  worked,  as  at  Kostendil,  or 
Griistendil,  not  far  from  the  sources  of  the 
Kdrasa  Stiruna,  in  the  Egrisu  Dagh.  In  the 
same  range,  farther  to  the  west,  are  consider- 
able mines  of  copper,  which  are  also  found  in 
the  Emineh  Dagh,  near  Shumla,  and  probably 
in  other  places.  Iron  seems  also  to  be  abun- 
dant, and  is  got  from  the  Dupishna  Dagh, 
near  the  place  which  has  given  to  this  range 
ite  name.  In  many  parts  there  are  mines  of 
lead,  and  in  others  rock-salt  in  great  abtm- 
dance.  Marble  is  abundant  in  the  southern 
ranpjes. 

BALKH.  This  once  celebrated  Asiado 
city  has  sunk  into  insignificance.  Its  com- 
merce and  manufactures  have  been  super- 
««eded  by  those  of  Bokhara. 

BAIXAST,  a  term  used  to  denote  atiy 
heavy  material  placed  in  a  ship's  hold  with 


the  object  of  sinking  her  deeper  in  the  wateri 
and  of  thereby  rendering  her  oe^able  of  car- 
rying sail  without  danger  of  being  overset. 
Ships  are  said  to  be  in  ballast  when  they  sail 
without  a  cargo,  having  on  board  only  the 
stores  and  other  articles  requisite  for  the  use 
of  the  vessel  and  c^'^w,  as  well  as  of  any  pas- 
sengers who  may  be  proceeding  with  her  upon 
the  voyage.  In  favour  of  vessels  thus  cir- 
cumstanced it  is  usual  to  dispense  with  many 
formalities  at  the  custom-houses  of  the  ports 
of  departure  and  entry,  and  to  remit  the  pay- 
ment of  certain  dues  and  port  charges  which 
are  levied  upon  ships  having  cargoes  on 
board. 

A  foreign  vessel  proceeding  from  a  British 
port  may  take  on  board  chalk  as  ballast  Be- 
giilations  have  at  various  times  been  made  in 
different  ports  and  countries  determining  the 
modes  in  winch  ships  may  be  suppUed  with 
ballast,  and  in  what  manner  they  may  dis- 
charge the  same ;  such  regulations  being  ne- 
cessary to  prevent  injury  to  harbours. 

Iron  weights  are  sometimes  used  as  ballast, 
but  sand  is  more  extensively  employed.  All 
the  empty  Newcastle  coal  ships  cany  river- 
sand  ballast  on  their  return  voyages  to  the 
north ;  and  the  hoisting  and  shipping  of  this 
ballast  in  the  Thames  amounts  to  10,000  tons 
per  week. 

BALLISTIC  PENDULUM,  a  rectanguhu* 
block  of  ebn  weighing  from  600  to  2800  lbs., 
and  suspended  by  an  iron  stem  from  a  hori- 
zontal axle,  which  rests  upon  the  upper  part 
of  a  strong  frame  of  timber  standing  on  the 
ground,  or,  for  the  sake  of  greater  stabitity, 
inserted  in  the  wall  of  a  building.  It  is  used 
for  determining  the  velocities  of  shot  dis- 
chaxged  from  a  g^un  by  given  quantities  of 
powder.  The  shot  being  made  to  strike  the 
block  in  the  direction  of  its  fibres,  and  en- 
tering it  to  a  certain  distance,  causes  it  to 
vibrate  on  the  horisontal  axis  of  the  machine, 
when,  by  the  extent  of  tlie  vibrations,  mea- 
sured from  a  vertical  plane  passing  through 
the  axis,  the  velocities  at  the  instant  of  striking 
are  found. 

The  block  is  strongly  bound  by  bars  of  iron, 
and,  in  order  to  obtain  the  extent  of  a  ribra- 
tion,  a  tongue  of  iron  terminating  below  in  a 
point  projects  from  the  lowest  surface  of  the 
block ;  and  this  tongue  makes  a  mark  which 
indicates  the  extent  of  the  vibration. 

By  the  BaUistic  Pendulum  has  been  ob- 
tained almost  all  the  information  we  possess 
respecting  the  yelocities  of  cannon  balls  and 
the  resistance  of  the  air  in  the  case  of  bodies 
in  rapid  motion. 

BA'LLIUM.  This  term  antiently  meant 
an  outer  bulwark;  but  was  afterwards  adopted 
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for  the  area  or  court-yard  contained  within 
one.  In  towns,  the  appellation  of  ballium 
was  given  to  a  work  fenced  with  palisades,  and 
sometimes  masonry,  coyering  the  saburbs. 
When  there  was  a  double  enclosure  of  walls, 
the  areas  between  the  walls  and  within  the 
interior  wall  were  styled  respectively  the 
outer  and  inner  ballia. 

The  name  Bailey,  as  the  Old  Bailey,  in 
London,  and  the  church  of  St,  Peter  in  the 
Bailey,  in  Oxford,  seems  to  have  been  derived 
from  ballium. 

BALLOON.  A  balloon  generally  consists 
of  a  bag  of  silk,  or  other  light  material,  in- 
flated with  gas  or  heated  air,  so  that,  being 
lighter  than  an  equal  bulk  of  common  air,  it 
will  rise  from  the  earth  with  sufficient  force 
to  lift  a  car,  in  which  persons  may  perform  an 
aerial  voyage. 

The  notion  of  flying  or  sailing  through  the 
air,  evidently  suggested  by  the  flight  of  birds, 
is  very  ancient ;  but  passing  over  the  early 
fables  or  traditions  on  the  subject,  we  find  the 
first  idea  of  a  real  balloon  suggested  by  the 
Jesuit  Francis  Lana,  in  a  work  published  in 
1670.  The  actual  invention  of  balloons,  how- 
ever, is  of  much  later  date,  and  is  due  to  Stephen 
and  Joseph  de  Montgolfier,  paper -manu- 
facturers at  Annonay,  near  Lyon.  They  first 
tried  to  confine  hydrogen  in  paper.  Failing 
in  this,  in  consequence  of  the  escape  of  the 
gas  through  the  pores  of  the  paper,  they  suc- 
ceeded in  raising  a  small  balloon  by  heating 
and  thereby  rarefying  the  air  within  it  The 
balloon  was  made  of  large  pieces  of  paper 
110  feet  in  circumference,  fixed  to  a  frame, 
the  whole  weighing  about  500  pounds,  and 
containing  22,000  cubic  feet  (Trench  measure) . 
On  the  application  of  fire  underneath,  the 
mass  gradually  unfolded  and  assumed  the 
form  of  a  large  globe,  striving  at  the  same 
time  to  burst  firom  the  arms  which  held  it 
At  length  it  rose  with  great  rapidity,  and  in 
less  than  ten  minutes  was  at  1000  toises  of 
elevation.  It  then  described  a  horizontal 
line  of  7,200  feet,  and  gradually  sank.  This 
balloon  contained  nothing  but  heated  air, 
maintained  in  a  state  of  rarefaction  by  a  fire, 
the  receptacle  of  which  was  attached  under- 
neath the  globe  of  paper,  which  had  an  orifice 
opening  downwards.    This  occurred  in  1783. 

Very  soon  afterwards  balloons  were  made 
of  varnished  silk,  and  small  animals  were 
caused  to  ascend  in  them,  or  suspended  fh>m 
them. 

In  November  M.  Pilfttre  de  Rozier  made 
the  first  aeronautical  voyage  attempted  with  a 
free  balloon.  The  balloon  used  was  a  Mont- 
golfier (fire  balloon),  70  feet  high,  and  46 
foet  in  diameter.     It   ascended  firom   the 


Ch&toau  de  la  Muette,  near  Paasey,  gained  aa 
elevation  of  at  least  8000  feet,  and,  after 
catching  fire,  which  was  easily  extingnished 
by  the  intrepid  voyagers,  descended  safely, 
after  a  journey  of  6000  toises  (about  6  miles), 
which  was  performed  in  from  twenty  to  twenty, 
five  minutes.  On  the  1st  of  Deeember 
M.  Charles  ascended  to  the  height  of  1500 
toises  (nearly  2  miles),  in  a  hydrogen  balloon 
of  26  feet  diameter,  firom  the  Tnileries ;  and 
on  the  10th  of  Januaiy  seven  persona  as- 
cended in  a  Montgolfier  126  feet  high, 
and  102  feet  in  diameter.  To  reduce  the 
above  measures,  which  are  French,  to  the 
English  standard,  it  should  be  remembered 
that  the  French  foot  was  equal  to  12.7892 
English  inches. 

On  the  22nd  of  February,  1784,  a  small 
balloon,  launched  by  itself  from  Sandwich, 
crossed  the  Channel;  and  in  the  course  of 
that  year  several  personal  ascents  were  made 
with  both  kinds  of  balloon.    M.  Blanchard, 
in  his  first  ascent  from  Paris  on  the  2nd 
of  March,  with  a  hydrogen  balloon,   added 
wings  and  a  rudder,  but  found  them  use- 
less.     He  also  first  attached  a  parachute, 
or  open  umbrella,  above  the  car,  to  break 
bis  fall  in   case   of  becoming  accidentally 
separated  from  the  balloon.     In  one  of  the 
French  ascents  of  this  year  the  use  of  oars 
was  tried,  with,  it  was  thought,  some  effect. 
In  England  a  hydrogen  balloon  of  10  feet 
in  diameter  was  launched  from  the  Artillery 
Ground,  London,  by  Count  Zambeccari,  on 
the  25th  of  November,  1783;  but  the  first 
personal  ascent  was  made  by  Vinoentio  Lu- 
nardi,  from  the  same  place,  on  the  15th  of 
September,  1784.  On  the  7thof  Janiuuy,  1785, 
M.  Blanchard  and  Dr.  Jefi&ies  crossed  the 
Channel  from  Dover;  and  on  the  15th    of 
Juno  following  M.  PilAtre  de  Bozier    and 
M.  Remain  ascended  from  Boulogne  with  the 
same  object,  with  a  Mont-golfier,  which  can^ht 
fire,  and  precipitated  them  from  a  height  of 
1000  yards.     Among  the  more  memorable 
subsequent  ascents  may  be  mentioned  that  of 
M.  Gamerin  in  1802,  from  London,  on  which 
occasion  he  descended  successfully  by  means 
of  a  parachute;   that  of  the    same  person 
from  Paris,  in  1807,  in  which,  after  encoan> 
tering  great  risks,  he  landed  at,  or  rather  was 
dashed  against.  Mount  Tonnerre,  at  a  distance 
of  300  miles  from  his  starting-point;  that  of 
MM.   Gay  Lussao  and  Biot,  fin>m  Paris,  in 
1804,  to  the  height  of  18,000  feet,  for  the  pnr- 
pose  of  making  scientific  observations ;  the 
subsequent  ascent  of  M.  Gay  Lussac  alonoy 
in  the  same  year,  to  the  height  of  23,000  feet  ; 
and  the  attempt  made  in  1806,  by  Carlo  Bri. 
osdhi,  astronomer  royal  at  Naples,  and  Signox* 
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Andreani,  to  attain  a  yet  greater  elevation ; 
when  they  reached  an  atmosphere  so  rarefied 
that  the  balloon  burst,  its  remains  proving, 
howerer,  sufficient  to  break  their  fall  so  that 
their  lives  were  saved. 

Although  much  has  been  suggested,  very 
little  has  been  accompUshed  towards  rendering 
balloons  available  for  any  practical  use.  Little 
has  been  done  towards  guiding  a  balloon. 
Many  of  the  schemes  which  have  been  pro- 
posed for  the  purpose  evince  a  singular  disre- 
gard of  the  essential  difference  between  a  ship 
sod  a  balloon.  The  former  sails  in  two  fluids 
of  veiy  different  density,  and  the  action  of  the 
vater,  the  denser  of  the  two,  upon  the  rudder 
is  a  guide  to  the  impelling  power  derived 
from  the  air,  or  lighter  or  less  dense  element; 
bat  no  such  regulator  can  be  applied  to  the 
balloon,  which  is  sustained,  as  well  as  im- 
pelled, by  the  air. 

Mr.  Green  has  been  the  most  successful  of 
•  our  aeronauts.    He  was  the  first  to  introduce 
the  use  of  common  coal  gas  instead  of  hydro- 
gen gas  for  the  purpose  of  inflation,  by  which 
an  immense  saving  of  cost  is  effected,  and 
the  buoyancy  of  the  balloon  may  be  longer 
msuntaxoed,  as  it  is  far  less  liable  to  escape. 
Mr.  Green,  accompanied  by  Messrs.  Holland 
and  Mon(^  Mason,  made   the    remarkable 
voyage  undertaken  on  the  7th  of  November, 
1h36,  with  the  Great  Nassau  balloon.    In- 
tending to  cross  over  to  the  continent,  these 
voyagers  started  firom  Yauxhall  Gardens,  Lon- 
don,  at  half-past  one  on  the  above-named 
day,   crossed  the   Channel,  continued  their 
voyage  through  the  night,  and  descended  at 
half-past  seven  the  following  morning  in  the 
valley    of   Elbem,   about  two  leagues  fix>m 
Weilburig,  in  the  duchy  of   Nassau.      The 
balloon  with  which  this  feat  was  performed  is 
of  silk,  more  than  60  feet  high,  and  about  50 
feet  in  diameter,  and  will  contain,  when  fully 
distended,  more  than  85,000  cubic  feet  of 
gas. 

We  can  hardly  avoid  an  expression  of  regret 

that  so  much  ingenuity  should  be  still  unpro- 

fitably  wasted  on  ballooning.    Year  after  year 

contrivances  are  brought  forward  which  have 

before  been  shown  to  be  unsound  in  theory. 

In  1840  Messrs.  Marsh  and  Banwell  suggested 

a  complicated  machine,  consisting  of  a  light 

metallic  frame,  to  which  about  twenty  small 

balloons  were  attached.    Sir  George  Caylej 

has  proposed  a  light  kind  of  frame,  exposing 

about  500  square  feet  of  surface,  to  which 

some    sort   of   steering    apparatus  is  to  be 

attached.    Mr.  Partridge  has  drawn  attention 

to  a  machine  which  had  somewhat  the  ^ypear- 

anee  of  an  ovoid  balloon ;  with  a  complicated 

apparatus  of  sttls  and  vanes ;  and  a  steam 


engine  fed  with  fiquid  fuel !    A.  Eubriot,  in 
1839,  made  an  oblong  balloon,  with  a  car  pro- 
vided with  sails;  he  expected  that  the  car 
and  sails  would  guide  the  balloon ;  but  when 
the  machine  was  tried  at  Paris,  the  balloon 
guided  the  oar,  as  it  is  the  wont  of  balloons 
to  do.    Mr.  Green  himself,  in  1840,  exhibited 
a  model  at  the  Polytechnic   Institution,  of 
an  apparatus  which  he  expected  would  suffice 
to  guide  a  balloon ;  but  we  may  oondnde  that 
nothing  satisfactoiy  has  resulted.    About  ten 
years  ago,  Dr.  PoUi,  of  Milan,  suggested  that 
the  structure  of  a  fish  should  form  a  model 
for  an  aerial  locomotive ;  but  he  was  fore- 
stalled in  this  obrions  but  fallacious  idea,  by 
other  parties  in  England.  In  1842  Mr.  Henson 
took  out  his  patent  for  that  **  aerial  machine  ** 
which  lived  its  little  day  of  popularity,  and 
then  went  out  of  sight ;  a  small  steam-engine, 
in  a  car,  was  to  propel  a  light  firamework  160 
feet  long ;  and  a  taU  60  feet  long  was  to 
serve  as  a  rudder  at  one  end;  but  whether 
the  machine  could  raise  itaelf  to  a  height,  or 
could  propel  itself  by  the  engine,  or  could 
steer  itself  by  the  tail,  were  enquiries  never 
satisfactorily  answered.  Next  came  M.  Mongers 
copi>er  balloon,  constructed  at  Paris  in  1844; 
it  was  about  30  feet  diameter,  formed  of  sheet 
coffpeac  T^^  ^^   '^    ^^^    thick,  weighed 
300  lbs.,  and  was  capable  of  containing  1001b. 
of  hydrogen ;    but  of  its  success  we  have 
heard  nothing.      The  egg-shape,  the    fish- 
shape,  the  fan-shape,  the  kite-shape,  all  have 
been  proposed,  time  after  time,  within  the 
last  few  years;  one  of  the  latest  being  that  of 
Mr.  Bell,  who  recently  patented  two  machines 
— ^a  balloon  moior^  having  both  a  sustaining 
and  a  propelling    power;    and  a  parachute 
motoT^  having  a  propelling  power  which  con- 
stituted its  own  sustaining  power.    The  plan 
looked  ingenious  upon  paper,  but  this  is  not 
very  high  praise. 

Occasionally  balloons  are  made  subsidiary 
to  science;  but  very  seldom.  The  British 
Association  has  more  than  once  directed  its 
attention  to  this  matter,  but  with  very  little 
result.  In  1843  Mr.  Green  made  observa^ 
tions  with  meteorological  instruments,  at  five 
different  elevations,  varying  from  2591  to 
6768  feet;  while  Mr.  Jones,  the  instrument 
maker,  was  making  similar  observations  at 
the  surface  of  the  earth  at  the  same  time — 
such  observations  as  these  might  periiaps  be 
multiplied  with  advantage.  Mr.  Bush  com' 
municated  to  the  British  Association,  in  1849, 
a  series  of  thermometrical  and  barometrical 
observations,  made  during  five  balloon  as- 
cents, in  1847-8-9,  at  various  altitudes  ranging 
up  to  20/X)0  feet.  One  of  the  latest  sugges- 
tions, for  making  balloons  useful,  was  ^at 
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reodntly  made  by  the  unfortanate  lieutetiaat 
Oale,  fbr  rendering  assistanoe  in  tJie  searoh 
of  Sir  Jolin  Franklin. 

Boring  the  recent  ballooning  season,  it  was 
stated  that  the  number  of  recorded  ascents 
exceeds  3000,  of  which  the  elder  Green  has 
made  nearly  500;  and  that  the  ascertained 
fktal  accidents  do  not  amount  to  30. 

Of  the  sad  foolery  of  ascending  on  the  backs 
of  horses,  ponies,  and  other  animals,  nothing 
can  be  said  bat  in  condemnation.  The  last 
example  was  that  in  which  Madame  Poiteiin, 
decked  in  white  mnslin  and  pnrple  Telvet, 
with  a  crown  of  roses  on  her  head,  ascended 
from  the  Champ  de  Mars  on  the  back  of  a 
buihck/ 

BALSAMODE'NDRON,  a  genns  of  Oriental 
trees,  is  deserving  of  our  notice  here  as  pro- 
ducing Miftrh,  and  Balaam  of  OiieaJL  Myrrh 
exudes  from  the  barit,  and  is  at  first  soft,  oily, 
and  of  a  yellowish-white  eolour,  then  acquires 
the  consistence  of  butter,  and  by  exposure  to 
the  air  becomes  harder,  and  changes  to  a  red- 
dish hue.  As  met  with  in  commerce,  it  is  of 
two  kinds,  that  which  is  called  myrrh  in  (Mrs, 
and  that  called  myrrh  in  $arU.  The  smell  is 
peculiar  and  rather  disagreeable,  the  taste  is 
bitter  and  very  unpleasant. 

The  alcoholic  tincture  of  the  beet  myrrh, 
mixed  with  equal  parts  of  nitric  acid,  becomes 
red  or  violet.  The  tincture  of  the  false  myrrh 
(of  Bonastie)  so  treated  becomes  turbid  and 
yellow,  but  not  nsd.  The  taste  of  this  fklse 
myrrh  is  Tery  bitter,  but  the  smeU  Ss  that  of 
turpentiBe. 

The  produce  of  the  Sahmhtodendran  Oifea- 
demttj  though  called  a  balsam,  and  denomi- 
nated Balsam  of  Mecca  and  Balsam  of  Gilead, 
is  not  entitled  chemically  to  rank  as  such, 
being  an  oleo-resin.  It  is  of  two  kinds,  that 
obtained  by  spontaneous  exudation,  and  that 
which  is  obtained  by  boiling  the  branches. 
The  former  is  so  highly  prized  in  the  East 
and  so  expensive,  that  it  is  never  brought  to 
Europe.  It  is  said  that  even  in  Constantinople 
there  are  only  two  shops  whence  it  can  be  pro- 
cured gentiine,  and  where  it  costs  about  Is. 
per  grnn  English.  That  which  is  obtained 
by  boiling  is  of  difi^nt  qualities  and  value, 
aeooxding  as  the  boiling  is  continued  for  a 
■hoit  or  long  time.  When  for  a  short  time 
only,  tiie  substance  which  floats  on  the  sur- 
Hoe  is  highly  esteemed,  and  almost  all  of  this 
quality  is  consumed  in  Asiatic  Turkey  and 
Egypt.  The  wiety  procured  by  long-con- 
tinned  boiling  is  sent  to  Euttvpe  in  small 
oonioal  leaden  bottles,  the  mouth  of  which  is 
dosed  with  a  leaden  stoj'per,  and  covered  over 
with  bladder.  It  is,  however,  frequently  adul- 
tMllad  on  aooooDt  of  its  high  price ;  and  the 
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cheaper  kinds  ordinarily  sold  contain  not  an 
atom  of  the  real  balsam. 

BALSAMS.  The  substances  commonly  in- 
cluded under  this  title  are  of  yarious  natures. 
There  are  natural  balsams  exuding  from  trees, 
as  those  of  Peru  and  Tolu,  &c.,  which  contain 
benzoic  acid  and  resin.  There  are  also  the 
balsams  of  Copaiba,  Qilead,  Ssc,  which  contain 
no  benzoic  acid,  but  are  turpentines  contain- 
ing a  volatile  oil  and  resin.  There  were  in 
former  pharmacop<£ias  sundry  very  different 
preparations  ranked  together  as  balsams, 
such  as  balsam  of  sulphur,  traumatic  balsam, 
&o. :  these,  when  retaiued  in  modem  pharma- 
coposias,  are  arranged  under  other  forms. 

Balsams  are  obtained  from  certain  regeta- 
bles,  chiefly  of  the  Leyuminos^t  or  pea  tribe, 
the  Styrace^y  or  Storax  tribe,  and  that  section 
of  Ametktaee^t  called  8nlieinta.  Numerous 
substances  of  a  resinous  nature  were  formeriy 
designated  hahams,  and  turpentines  and  bal- 
sams are  still  populariy  confounded  with  each 
other.  The  term  balsam,  however,  should  be 
limited  to  such  articles  Ss  contain  benzoic  acid 
along  with  a  volatile  oil  and  resin.  The  others, 
which  contain  only  volatile  oil  and  resin, 
should  be  called  turpentines,  or  oleo-  resins. 
The  true  balsams  appear  to  be  only  five,  viz. 
balsam  of  Pern  and  balsam  of  Tolu,  benzoin, 
storax,  and  liquidamber. 

Balsams  command  very  varied  prices  in  the 
wholesale  market,  from  is.  to  6«.  per  lb. 

BALTIC  SEA.  The  countries  surrounding 
this  very  important  sea  supply  timber,  grain 
of  difitsrent  kinds,  hides,  tallow,  A'c,  in  the 
greatest  abundance  and  of  the  first  quality. 
If  we  except  the  seas  contiguous  to  the  British 
islands,  and  that  which  incloses  the  maritime 
tracts  of  the  Chinese  empire,  no  portion  of  the 
ocean  is  so  much  ft^uented  by  ships  as  the 
Baltic ;  and  this  in  spite  of  the  difficulties  of 
the  navigation.  From  13,000  to  15,000  ships 
enter  and  leave  the  Baltic  every  year,  of  which 
about  one-fourth  are  British.  It  is  thought 
that  2  per  cent,  of  the  vessels  which  visit  the 
Baltic  are  annually  lost,  while  the  commerce 
between  Great  Britain  and  America  is  carried 
on  with  the  loss  of  1  per  cent.  Besides  this 
the  harbours  of  the  Baltic  are  shut  up  for 
thi«e  or  four  months  by  the  ice,  and  thus  the 
navigation  is  interrut)ted  for  nearly  one-third 
of  the  year.  Another  disadvantage  is  tlie 
shallowness  of  the  hiirbours  on  tlie  southern 
coast,  and  Ae  complete  want  of  tides.  These 
difllcnlties  render  it  necessary  that  the  vess«?U 
employed  in  the  Baltic  trade  should  be  of 
comparatively  small  burthen,  averaging  from 
aOO  to  300  tons. 

BALTIMOKE.    This  important  American 
eHy  has  great  trmde.     The  exports  consist 
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prinflipafly  of  tobacco,  wheat,  vbeat- flour, 
maizd,  Itamp,  and  flax ;  and  its  imports,  of 
colonial  prodnce  and  the  principal  European 
products  and  manufactures.  Ita  export  trade 
has  of  1^  yeara  been  greatly  increased  by 
the  railroads  which  connect  the  town  with 
Philadelphia,  Washington,  Ohio,  York  in 
Pennsylvania,  iM. ;  by  these  the  products  of 
the  interior,  inelnding  evei^  the  valley  of  the 
Misfiisaippi,  find  a  rapid  transit  to  Baltimore, 
whence  they  ara  shipped  to  various  parts  of 
the  United  States  and  of  Europe.  There  are 
lines  of  Bteam-pa(^ets  to  Philadelphia  and  to 
Norfolk,  and  other  packets  to  New  York  and 
various  parts  of  the^^Uantio.  The  water  power 
of  the  Jonas'  Falls  and  of  the  Patspeco,  which 
has  a  fall  of  800  feet  in  a  course  of  30  miles, 
is  made  available  ip  the  numerous  flour  mills, 
cotton  factories,  and  other  manufaclMiee  of 
cloth,  paper,  iron,  copper,  ghiss,  steam-engines, 
tobacfo,  chemicals,  powder,  Ac,  in  the  envi- 
rons of  the  city.  In  the  city  itself  there  are 
cotton  factories,  tanneries,  distilleries,  tnrew- 
eries,  sugar  refineries,  potteries,  saw-mills, 
glass-works,  rope-walkst  tobacoo  manufacto- 
ries, printing-offices,  iM» 

BALDSTEB,  or  BALUSTER,  a  pecnUar 
kind  of  column  employed  in  balustrades.  The 
baluster  has  also  of  late  years  been  fSormed 
after  the  model  of  Greek  and  Roman  columns. 
Bslusteis  are  placed  on  a  plinth,  and  are  sur- 
mounted with  a  cornice. 

BALUSTRADE,  the  termination  of  a  mo- 
dem  edifice.  Balustrades  sre  most  commonly 
placed  over  the  cornices  of  Isrge  edifices,  after 
the  manner  of  a  parapet,  as  at  the  Banqueting 
House  at  Whitehal),  and  St  Paul's  Cathedral. 
Balustrades  are  not  only  employed  in  large 
^••lifires,  above  the  orders  of  architectuiB,  but 
also  to  indoae  stairs,  terraces,  altars,  fonts, 
and  the  balconies  of  bouses.  The  balusters 
forming  a  balustrade  are  placed  on  a  plinth, 
at  eqnal  distances  from  one  another,  with  a 
small  opening  between  them :  they  support 
a  cornice,  and  ai'e  divided  at  intervals  by  a 
pedestal. 

BAMBABRA.  The  chief  mineral  wealth 
of  this  African  region  is  iron :  it  abounds  in 
many  districts,  and  the  inhabitants  make 
utensils  of  this  metal,  which  are  exported  to 
the  neighbouring  nations.  Gold  is  also  found. 
Salt  is  imported  in  large  quantitities  from  the 
Sahara  and  the  coasts  of  Guinea.  Dried  fish 
i^  a  considerable  article  of  commerce. 

Bambaxra  carries  on  a  very  active  commerce 
though  it  IB  limited  to  a  small  number  of  com< 
modities.  The  principal  trading  places  are 
Jennee,  Sansanding,  Sego,  Tamina,  Bammaku, 
and  Boure,  all  of  which  are  on  the  JoUba. 
The  la^  whieh  Uaa  to  the  sovkh-wast  of  Bam- 
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makn,  is  the  principal  market  for  gold.  Be> 
sides  gold,  tlie  principal  articles  of  exchange 
are  slaves,  ivory,  and  coarse  cotton  c}oth 
made  by  the  natives;  they  are  exchanged 
for  salt  brought  from  the  desert,  far  tobacco, 
and  European  merchandise.  In  their  way  to 
the  northern  countries  they  paMS  through 
Timbuctn,  which  is  the  general  depot  I'ur 
them.  There  seems  also  to  exist  6ome  trade 
with  the  coast  of  Guinea,  from  which  salt  is 
imported. 

BAMBERG,  in  Bavaria,  has  many  points 
of  interest  as  a  commercial  town.  Among 
the  numerous  incorporations  in  this  town  is 
that  of  the  gardeners,  which  consists  of  60t} 
masters,  70  ^>prentioes,  and  upwards  of  'MiO 
workmen.  The  highest  prize  which  it  gives 
— and  it  is  given  but  once  in  three  years — ^is 
for  the  cultivation  of  officinal  plants,  particu- 
larly the  liquorice  root,  of  which  above  00,OUU 
lbs.  are  annually  exported.  Veiy  considerable 
quantities  of  vegetable  seeds  are  raise<l  and 
exported  by  the  Bamberg  growers.  There 
are  sixty  brewers  here,  whose  beer  is  in  much 
demand  in  some  of  the  German  states.  The 
other  manufactures  consist  of  tobacco,  porce- 
lain, musical  instruments,  marble  wares,Btarch, 
sealing-wax,  gold  and  silver  plate,  gloves,  &c. 
Two  annual  fairs  give  life  to  the  trade  of  tlie 
town,  the  situation  of  which  enables  it  to 
share  largely  in  the  traffic  of  central  Germany. 

B.\J!kIBOO,  or  BAMBUSA.  This  very  useful 
genus  of  grass  is  distinguished  by  its  stems, 
which  are  hard  externally  and  coated  wiili 
flint ;  in  the  inside  they  are  hollow,  except  at 
the  nodes,  where  strong  partitions  stretch 
across  the  inside,  and  cut  off  the  interior  into 
a  number  of  closed  up  cylinders. 

The  purposes  to  which  difierent  species  of 
bamboo  are  applied  are  so  numerous,  that  it 
would  be  difficult  to  point  out  an  object  in 
which  strength  and  elasticity  are  requisite, 
and  for  which  lightness  is  no  objection,  to 
which  the  stems  are  not  adapted  in  the 
countries  where  they  grow.  The  young  shoots 
of  some  species  are  cut  when  tender,  and 
eaten  like  asparagus.  The  full  grown  stems, 
while  green,  form  elegant  cases,  exhaling  a 
perpetual  moi8ture,and  capable  of  transporting 
fresh  flowers  for  hundreds  of  miles:  when 
ripe  and  hard,  they  are  converted  into  bows, 
arrows,  and  quivers,  lance-shafls,  the  masts 
of  vessels,  bed-posts,  walking-sticks,  the  poles 
of  palanquins,  the  floors  and  supporters  oi 
rustic  bridges,  and  a  variety  of  similar  pur- 
poses. In  a  growing  state  the  spiny  kinds 
are  formed  into  stockades,  which  are  impene- 
trable to  any  but  regular  infantry,  aided  by 
artiUeiy.  By  notching  their  sides,  the  Malaya 
make  wonderfully  light  scaling-ladders  whioh 
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can  be  conyeyed  with  facility  where  heavier 
machines  could  not  be  transported.  Braised 
and  crashed  in  water,  the  leayeu  and  stems 
form  Chinese  paper,  the  finer  qualities  of 
which  are  improved  by  a  mixture  of  raw  cot- 
ton and  by  more  careful  i)ounding.  The 
leaves  of  a  small  species  are  the  material  used 
by  the  Chinese  for  the  lining  of  their  tea 
chests.  Cut  into  lengths  and  the  partitions 
knocked  out,  they  form  durable  water  pipes, 
or,  by  a  little  contrivance,  are  made  into  excel- 
lent cases  for  holding  rolls  of  papers.  Slit 
into  strips,  they  afford  a  most  durable  mate- 
rial for  weaving  into  mats,  baskets,  window- 
blinds,  and  even  the  sails  of  boats.  Finally, 
the  larger  and  thicker  truncheons  are  exqui- 
sitely carved  by  the  Chinese  into  beautiful 
ornaments.  It  is  however  more  especially  for 
building  purposes  that  the  bamboo  is  impor- 
tant. In  Sumatra  the  frame-work  of  the  hoases 
of  the  natives  is  chiefly  composed  of  this  mate- 
rial. In  the  floorings,  whole  stems,  four  or 
five  inches  in  diameter,  are  laid  close  to  each 
other,  and  across  these  laths  of  split  bamboo 
about  an  inch  wide,  are  fastened  down  with 
filaments  of  the  rattan-cane.  The  sides  of 
the  houses  are  closed  in  with  the  bamboo 
opened  and  rendered  flat  by  splitting  or  notch- 
ing the  circular  joints  on  the  outside,  chipping 
away  the  corresponding  divisions  within,  and 
laying  it  in  the  sun  to  dry,  pressed  down  with 
weights.  Whole  bamboos  often  form  the  up- 
upright  timbers,  and  the  house  is  generally 
roofed  in  with  a  tbatch  of  narrow  split  bam- 
boos, six  feet  long,  placed  in  regular  layers, 
each  reaching  within  two  feet  of  the  extremity 
of  that  beneath  it,  by  which  a  treble  covering 
is  formed.  Another  and  most  ingenious  roof 
is  also  formed  by  cutting  large  straight  bam- 
boos of  sufficient  length  to  reach  from  the 
ridge  to  the  eaves,  then  splitting  them  exactly 
in  two,  knocking  out  the  partitions,  and  ar- 
ranging them  in  close  order  with  the  hollow 
or  inner  sides  uppermost ;  after  which  a  second 
layer,  with  the  outer  or  convex  sides  up,  is 
placed  upon  the  other  in  such  a  manner  that 
each  of  the  convex  falls  into  the  two  conti- 
guous concave  pieces,  covering  their  edges ; 
the  latter  serving  as  gatters  to  cany  off  the 
rain  that  falls  upon  the  upper  or  convex  layer. 
BAMBOUK,  in  Northern  Africa,  is  a 
country  which  yields  silver  and  iron  of  excel- 
lent quality,  and  also  a  great  quantity  of  gold. 
The  principal  gold  mines  of  Bambouk  are 
situated  to  the  south  of  the  city  of  Bambouk, 
in  the  mountains  of  Tambaoura  ;  but  a 
greater  quantity  seems  to  be  obtained  by 
washing  the  sand  which  the  rivers  have  car- 
ried down  from  the  mountains  and  imbedded 
along  their  courses  in  the  alluvial  soil. 


Part  of  the  gold  is  converted  into  oniaments 
for  the  women.  When  a  lady  of  oonseqaenoe 
is  in  full  dress,  her  gold  omammts  may  be 
worth  altogether  from  60/.  to  SOL  sterling. 
But  the  greater  part  of  this  metal  is  annually 
carried  away  by  the  Moors,  who  take  it  to 
Timbuctu,  whence  it  finds  its  way  to  the 
northern  coast  of  Africa,  to  Egypt,  and  to  Asia. 
It  is  exchanged  for  other  commodities,  but 
chiefly  for  salt,  the  value  of  which  article  is 
very  great  in  these  mountainous  countries  of 
Africa.  One  slab,  about  two  feet  and  a  half 
in  length,  fourteen  inches  in  breadth,  and  two 
inches  in  thickness,  will  sometimes  sell  for 
2/.  10s.  sterling ;  and  from  i/.  15s.  to  2/.  may 
be  considered  as  the  common  price.  This 
salt  is  brought  from  the  Desert  of  Sa- 
hara. The  European  merchandise  brought 
from  the  coast,  has  till  lately  been  generally 
paid  for  with  slaves. 

BANBURY,  in  Oxfordshire,  has  long  been 
noted  as  a  thriving  place  of  trade.  The 
neighbourhood  is  very  thickly  covered  with 
villages.  The  trade  chiefly  depends  on  the 
agricultural  neighbourhood  ;  but  there  is  a 
considerable  manufacture  of  plush,  shag,  and 
girth  and  other  webbing,  carried  on  at  Ban- 
bury, which  employs  within  the  parish  above 
a  hundred  men,  besides  women  and  children, 
in  some  branches  of  the  manufacture;  and 
many  others  are  engaged  in  the  same  manu- 
facture in  some  of  the  adjacent  villages.  A 
manufacture  of  linen-weaving,  formerly  carried 
on  at  Banbury,  has  been  abandoned.  There 
is  also  a  manufactoiy  of  agricultural  imple- 
ments. 

The  Banbury  Cakes,  which  have  been  cele- 
brated firom  the  time  of  Ben  Jonson,  are  still 
in  high  repute ;  and  are  not  only  sold  in  tiie 
town  and  neighbourhood  but  sent  to  conside- 
rable  distances.  They  have  been  exported  to 
America,  Australia,  and  India.  The  Banbury 
cheese,  which  Shalrapereand  Burton  mention, 
is  believed  to  be  no  longer  made ;  though  a 
peculiar  kind  of  rich  cream  cheese  is  still  made 
in  the  neighbourhood  of  Banbuiy  at  a  late 
season  of  the  year,  whence  it  is  known  as 
'  latter  made  cheese,'  and  fetches  a  high  price. 

Banbuiy  agricultural  implements,  and  Ban- 
bury cakes  are  to  take  part  in  the  Exhibition 
of  Industr}  in  18dl. 

BANC.\,  an  island  in  the  Indian  Ocean 
lying  off  the  north  coast  of  Sumatra,  derives 
fldl  its  importance  in  a  commercial  point  of 
view,  fh>m  its  tin-mines,  which  were  first  dis- 
covered in  1710  or  1711,  and  have  sinc^i 
yielded  immense  quantities  of  ore :  they  ap- 
pear in  fiustto  be  inexhaustible.  The  ore  (^ao 
oxide),  after  being  washed  in  the  nearest 
mountain  stream,  is  smelted,  and  yields  ixi 
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TuioQS  proportions  firom  thirty  to  seveniy 
poimds  of  tin,  for  every  htindred  pounds  of 
OK ;  th«  more  usual  propordon  is  about  sixty 
of  metal  to  one  hundred  of  ore.  If  the  ore 
sbooU  yield  less  than  tvrenty-five  per  cent  of 
metid^  ike  mine  is  abandoned  as  unprofitable. 
The  proportion  of  metal  partly  depends  upon 
the  qnalitj  of  the  charcoal  used  in  smelting. 

Tram  the  time  of  their  first  discovery,  the 
tia-iiiioes  of  Banca  have  been  worked  by  Chi- 
Bsie,  whose  numbers  have  been  annually  re- 
enotad.  The  quantity  of  tin  procured  was 
about  3/XK),000  lbs.  annually,  at  the  time  of 
ee^oB  to  the  Dutch ;  since  which  time  it  has 
Iitgely  increased;  so  largely,  indeed,  that 
ififf  ftdly  supplying  the  maz^ets  of  China 
•ad  India,  a  large  quantity  is  annually  brought 
to  Europe,  where  it  has  consequently  lessened 
the  JCTiaii<i  for  the  tan  of  ComwalL 

BAND,  in  architecture,  a  fiat  moulding, 
vitb  a  Tertical  face  sligbUy  projecting  beyond 
tbe  Teitieal  or  curved  face  of  any  moulding  or 
parts  of  an  edifice  to  which  it  is  attached.  It 
is  TOT  extensively  employed,  and  is  used  to 
give  an  q»pearance  of  binding  parts  of  build- 
iagf  together. 

BANDA  ISLANDS,  a  smaU  group  of  islands 
m  the  Malay  Archipelago.  These  islands 
pffodoee  the  nutmeg  almost  exclu8ively,whence 
they  are  frequently  called  the  Nutmeg  Islands, 
in  contradistinction  to  the  Amboynas,  which 
yield  the  dove. 

BANDANAS,  or  BANDANNAS,  a  name 
onginally  applied,  to  a  peculiar  kind  of  silk 
bflci&erchief  made  by  the  Hindoos,  is  now 
pwiax  to  silk  acnd  cotton  handkerchiefs  manu- 
faetond  in  this  country,  decorated  with  pat- 
terns of  similar  character,  though  by  a  very 
fflerent  process.    A  bandana  handkerchief 
has  a  dtfed  ground,  usually  of  a  bright  red  or 
Uue,  ornamented    with    drotdar,    lozenge- 
■h^ied,  or  other  simple  figures,  either  white, 
or  in  some  eases  of  a  yellow  colour.    These 
«pc^  are  said  to  be  produced,  in  real  Indian 
^■^ffiy^T,  by  tying  up  the  parts  intended  to 
W  white  or  yellow  with  bits  of  thread  before 
exposing  the  handkerchief  to  the  action  of  the 
•4ye,  and  thus  protecting  them  from  it.  In  the 
pD^'eess    foliowed  by  British  manufacturers, 
viicb  was  invented  in  1810  by  M.  Kochlin  of 
XahlhaaBen,  the  whole  surface  of  the  hand- 
knhief  is  dyed  of  one  uniform  colour ;  a  num- 
W  of  pieces  thus  dyed  are  laid  between  two 
ieft^en  plates  perforated  with  holes  wherever 
^^ate  spots  are  intended  to  be,  and  while  the 
«€v«n|  thicknesses  of  cloth  are  compressed 
d  this  m^wwAT  by  the  power  of  a  hydraulic 
inas,  a  tfand  capable  of  discharging  the  dye 
-M  made  to  pexeolate  through  the  holes  in  the 
^esdea  ^alea,  zemovingy  in  its  passage,  the  |     BANISTEB*    [Balustbb.] 


dye  firom  such  parts  of  the  cloth  as  are  ex- 
posed to  its  action.  By  vaiying  the  discharging 
fluid  the  spots  may  be  made  yellow  instead  of 
white ;  and  arrangements  are  sometimes  made 
for  combining  white  and  yellow  spots  in  the 
same  handkerchief. 

Messrs.  Monteith*s  Bandanna  Works,  near 
Glasgow,  are  among  the  finest  of  our  factoiy 
establishments. 

BANGALORE,  in  the  Mysore  territory,  is 
a  busy  commercial  place.  Its  merchants  carry 
on  dealings  with  eveiy  part  of  the  south  of 
India.  The  principal  articles  which  enter 
into  this  commerce  are  salt,  sugar,  betel-nut, 
spices,  metals,  dyeing-stufi^,  raw  silk,  and 
cotton  wool.  Many  of  these  articles  are  im- 
ported for  the  use  of  its  manufacturers.  The 
tissues  woven  here,  both  of  silk  and  cotton, 
are  almost  entirely  retained  for  the  use  of  the 
district.  The  spinning  of  cotton  is  all  per- 
formed  by  women,  who  carry  their  yam  to  a 
weekly  market  for  sale  to  the  weavers. 

BANGKOK,  the  capital  of  the  kingdom  of 
Siam,  is  a  place  of  considerable  trade.  The 
most  active  commerce  is  carried  on  with  the 
ports  of  the  Chinese  empire;  but  the  trade 
between  Singapore  and  other  places  of  the 
neighbourhood  has  greatly  increased  of  late 
years.  The  internal  commerce  with  the  ex- 
tensive countries  drained  by  the  river  Menam 
is  also  very  important 

BANGOR.    This  Welsh  dty  owes  its  trade 
almost  entirely  to  slates,  which  are  brought 
to  Port  Penrhyn  fiK>m  the  quarries  of  lian- 
degai,  a  place  about  8  miles  distant,  by  means 
of  a  railway  made  for  the  purpose.    These 
quarries  give  constant  employment  to  upwards 
of  2000  workmen,  and  they  produce  a  large 
revenue  to  the  proprietor.     It  is  stated  by 
Mr.  Pany,  *  Cambrian  Mirror,'  p.  152,  that 
'  90  years  ago  these  quarries  brought  only  80/. 
a  year  to  the  pocket  of  the  proprietor;  and 
now  it  is  said  that  the  present  honourable 
and  fortunate  possessor  receives  the  enor- 
mous and  almost  incredible  sum  of  250,000/. 
a  year.*    But  this  no  doubt  means  the  pro 
duce  of  the  quarries,  from  which  all  working 
expenses  have  to  be  deducted.    Thu  greater 
part  of  the  slates  are  exported,  but  many  are 
manufactured  Id  Bangor  into  billiard  titles, 
chimney-piers,  and  a  great  variety  of  objects. 
One  slate  manufactory  is  on  a  very  extensive 
scale,  and  there  are  several  less  extensive. 
All  of  them  have  been  established  within  a 
few  years ;  indeed  the  application  of  slate  to 
these  purposes  is  quite  recent.    In  addition 
to  the  dock  and  wharfs  at  Port  Penryhn,  a  new 
shipping  place  has  just  been  erected  at  Garth 
for  shipping  slates  from  another  quarry. 
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BAKJARMASSIN,  a  town  on  the  south 
ooast  of  the  island  of  Borneo,  carries  on  a 
eonsiderable  trade  with  China.  The  imports 
of  the  town  are  principally  of  piece  goods, 
cutlery,  opium,  gunpowder,  and  fire-arms. 
The  produce  exported  in  return  consists  of 
pepper,  diamonds,  gold  dust,  wax,  camphor, 
spices,  rattans,  and  edible  birds'  nests.  Borne 
steel  of  veiy  superior  quality  is  also  manu- 
factured at  this  place. 

BANK  —  BANKER  —  BANKING.  Im- 
portant as  the  principle  of  banking  is  to  the 
development  of  manufiictures  and  commerce, 
it  would  be  impossible  so  to  treat  the  subject 
as  to  bring  it  within  the  limits  of  the  present 
work.  There  is,  however,  one  aspect  of  the 
subject,  of  much  moment  to  the  operative 
dasses,  treated  under  Savinos  Banks. 

BANK  NOTE  MACHINERY.  Consider- 
ble  mechanical  ingenuity  has  been  shewn  in 
devising  the  best  mode  of  manufacturing  bank 
notes,  so  that  they  shall  be  light,  durable,  and 
not  easily  imitated  by  forgers.  The  making  of 
the  paper,  the  engraving  of  the  steel-plate, 
and  the  numbering  of  the  notes,  have  all 
called  forth  this  ingenuity. 

It  was  stated  some  short  time  ago  in  the 
public  journals  that  many  of  the  banks  in  the 
United  States  have  adopted  the  use  of  a  pecu- 
liar kind  of  paper  made  expressly  for  bank- 
notes. There  are  introduced  into  the  body 
of  the  piece  of  paper  for  each  note  as  many 
cotton  threads  as  will  shew  the  value  of  the  note 
in  dollars,  up  to  certain  limits ;  or  at  least,  that 
a  definite  number  of  threads  shall  represent 
a  definite  value  in  the  note ;  so  that  no  chemi- 
cal or  mechanical  tampering  with  the  printed 
part  of  the  note  will  prevent  the  paper  from 
revealing  the  true  original  value. 

In  respect  to  the  plates  from  which  bank- 
notes are  printed,  they  used  to  be  formed  of 
copper ;  but  as  this  material  soon  wears  away, 
a  mode  of  using  steel  plates  was  devised  by 
Messrs.  Perkins  and  Heath,  by  which  a  sur- 
prising number  of  copies  may  be  taken.  A 
block  or  thick  plate  of  steel  is  softened  on  the 
upper  side;  the  device  is  engraved  on  this 
softened  surface ;  the  block  is  hardened  by  a 
very  careful  process  after  the  engraving ;  the 
device  is  transferred  from  the  hardened  block 
to  the  convex  surface  of  a  small  soft  steel  roller, 
by  intense  pressure ;  the  roller  is  hardened,  and 
the  device  is  transferred  from  it  to  any  num- 
ber of  softened  steel  platr>) ;  these  plates  are 
hardened  after  the  transfCT,  and  are  then  in  a 
state  to  be  printed  from.  By  this  beautiful 
train  of  operations  one  originally  engraved 
block  is  made  to  suffice  for  an  almost  endless 
number  of  printings. 
The  mode  in  which  the  writing,  the  em- 


blemSf  and  the  ornaments  ere  combined  in  a 
bank-note,  is  so  planned  as  to  render  foigeiy 
difficult  The  numbering  is  a  remarkable  pro- 
cess, as  now  performed.  In  1809,  the  bank 
adopted  a  numbering  press  invented  by 
Mr.  Bramah,  by  which  the  expense  and  un- 
certainty of  finishing  annually  a  large  number 
of  bank  notes  with  a  pen  was  materially  di- 
minished, and  forgery  rendered  more  difficult. 
The  machine  was,  however,  so  far  incomplete 
that  it  produced  only  units,  the  tens  and  hun- 
dreds requiring  to  be  brought  forward  by 
hand.  In  1813  a  machine  invented  by 
Mr.  John  Oldham*  and  used  at  the  Bank  of 
Ireland,  had  the  additional  power  of  effecting 
numerical  progression,  from  1  to  100,000  by 
its  own  operation;  one  of  these  machines 
was  subsequently  attached  to  each  press  for 
printing  the  body  of  the  notes,  in  order  to 
register  and  check  the  number  of  notes  pass- 
ing  through  the  press. 

In  1819  Mr.  Bryan    Donkin    invented   a 
counting  machine,  applicable  to  the  number- 
ing of  notes.    Iiike  most  others  of  the  kind, 
its  action  depended  on  the  relative  motion  of 
a  series   of   ratchet  wheels   with  projecting 
rims,  having  notches  cut  in  them;  so  that 
when  the  first  wheel  counted  units,  the  second 
wheel  indicated  tens,  and  so  on  progresaively. 
When  Mr.  Thomas  Oldham  succeeded  his 
father,  Mr.  John  Oldham,  as  engineer  to  the 
Bank  of  England,  he  endeavoured  to  improve 
on  the  instruments  previously  constructed, 
and  devised  the  form  of  apparatus  now  em- 
ployed, which  is  as  follows: — ^Fonr  wheels 
each  divided  by  ten  notches,  leaving  a  facet 
between  each  pair,  engraved  with  consecatire 
numbers  from  1  to  0,  are  placed  upon  a  shaft ; 
a  portion  of  their  breadth  being  turned  dovm 
about  one-half  of  their  depth,  having  a  boss 
or  collar  between   every  two.     Upon   these 
bosses,  and  filling  up  the  spaces,  rest  latches  ; 
and  over  each  wheel  is  a  pall,  the  width    of 
the  first  being  equal  to  that  of  the  unit  wheel, 
and  the  breadth  of  the  others  equalling  that 
of  the  wheel  and  latch.    The  palls  are  driven 
by  a  crank;  by  each  revolution  of  which   tlie 
first  wheel  is  moved  through  a  space  equal  to 
one  tenth  of  its  entire  circumference,  brining 
regularly  forward  the  numbers  from  X  to  O. 
When  the  figure  0  is  reached,  the  latch  of  the 
second  wheel  is  depressed,  and  the  wheel 
moves  forward  one  division  marking  the  tens. 
The  same  process  is  repeated  with  regard,  to 
the  other  wheels,  and  thus  any  amount   of 
numbers   can  be  registered,  by  simply    ui« 
creasing  the  numl)er  of  wheels  in  proportion. 
Maciiincs  of  this  kind  aro  extensively  adopted 
in  the  Bank  of  England ;  with,  of  oouxse^ 
inking  apparatus  to  apply  to  the  tg/pes. 
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A  paiaat  waa  taken  out  in  1844  for  a  node 
of  priBtmg  bfmk-noiee  intended  to  obfmte 
the  liabilitjto  foigeiy.  The  smfftce  is  ooTered 
vith  two  designs,  one  geometrioelly  ragnlar, 
md  the  other  Teiy  irregular;  the  two  designs 
are  engzHTed  on  different  pistes,  snd  are 
printed  vith  different  inks,  the  one  irith  yisible 
tad  the  other  with  invisible  ink.    Both  of  the 
inks  are  delible  or  removeable  by  chemical 
meens ;  and  the  nsoal  engra^g  of  a  bank- 
note is  pnnted  cm  psper  so  prepared.    The 
imdanale   of   the    suggestion  is   this:  thst 
vbaterer  means  a  fotger  might  take  to  alter 
hf  chemical  agen<7  the  letters  or  flgmres,  or 
u>  tnoiafer  them  by  lithographic  or  anastatic 
pmeeeaea,  the  state  of  the  paper  would  betray 
him  :  for  he  would  remore  some  parts  of  the 
d«sx<^  in  the  one  ease,  and  fail  to  transfer  it 
in  the  other. 

BAHKS,  SIR  JOSEPH,  was  a  great  oon- 
tiibfitor  to  industry  and  scienoe  in  the  latter 
half  of  the  last  oentniy.    Besides  his  own 
voyages  and  trsTels,  aU  the  voyages  of  disco* 
terr  which  were  made  under  the  auspices  of 
Gorenunent  for  the  last  thirty  yean  of  Sir 
Jo«<ph  Banks*s  life  had  either  been  suggested 
by  him,  or  had  received  his  approbation  and 
''iipporL  In  the  afiairs  of  the  Board  of  Trade, 
rtf  the  Board  of  Agriculture,  and  of  the  Mint, 
be  was  eonstantly  consulted,  and  he  took  a 
leading  part  in  the  management  of  the  Boyal 
Gardens   at  Kew.     He  was  a  distinguished 
prnmoter  also  of  the  interests  of  the  Hortioul- 
Tunl  Sodety  foxmded  in  1804.    His  influence 
▼IS  frequently  directed  to  soften  to  men  of 
vienee  the  ineonvenienees  of  the  long  war 
vhirh  tcSiowed  the  French  Bevolution;   to 
aUeriate  their  suifiezings  in  captivity;  or  to 
^rneun  the  restoration  of  their  pspeiB  and 
'^oQertaons  when  taken  by  an  enemy.    Baron 
Cnrier,  in  his  *  Eloge  *  upon  Sir  Joseph  Banks, 
stntioos  that  no  less  than  ten  times  collections 
ad  jres«ed  to  the  Jazdin  du  Boi  at  Paris,  and 
eaptmed  by  the  English,  were  restored,  by  his 
boTcession,  to  their  original  destination.  His 
yvne  vas  slways  open  to  promote  the  cause 
if  ^nence,  and  his  library  of  natoral  history 
^vnys  accessible  to  those  who  desired  to 
^o»alt  it.    Boring  the  two-and-for(y  years  in 
vtkh  he  continued  President  of  the  Boyal 
^""i^tr,  he  was  indeftitigable  as  an  official 
tniftee  in  tiiie   management  of  the  British 
Mavirai;  to  which  institntion,  after  innu- 
cwnble  gifts,  he  made  a  contingent  bequest 
f^  h»  scientific  fibraty,  together  with  his  foreign 
^rrespondence,  where  both  are  now  deposited. 

BAKNEB,  a  piece  of  drapery  attached  to 
the  upper  part  of  a  pole  or  stafl;  generally 
iMaipng  loose,  but  sometimes  fixed  in  a  slight 
frimewofk  of  wood. 


BABrI.B.DUa 

BAKQUETTB,  in  fortafleation,  is  a  step 
fanned,  of  earth  at  the  foot  of  the  interior 
slope  of  a  parapet,  and  extending  along  its 
whole  length,  except  where  intervals  are  left 
for  placing  artilleiy  to  txe  through  the  em- 
faraaures. 

BANYAN.TBEE,  orjiau  indiai9  is  a  native 
of  most  psrts  of  India,  both  on  the  islands 
and  the  main  land*  The  wood  is  light,  white, 
porous,  and  of  no  value.  Brahmins  use  the 
leaves  as  plates  to  eat  off;  birdlime  is  manu- 
factured from  the  tenacious  milky  juice.  The 
branches  spread  to  a  great  extent,  dropping 
their  roots  here  and  there,  which  as  soon  as 
they  reach  the  ground  rapidly  increase  in 
size  till  they  become  as  large  as  and  similar 
to  the  parent  trunk,  by  which  means  the 
quantity  of  groimd  they  cover  is  almost  in- 
credible. Boxburgh  says  that  he  has  seen 
such  trees  full  five  hundred  yards  round  the 
circumference  of  the  branches,  and  a  hundred 
feet  high,  the  piineqnl  trunk  being  more  than 
twenty-five  feet  to  die  branches,  and  eight  or 
nine  feet  in  diameter. 

BAPTISTEBY,  an  ancient  building,  in 
which  Christians  performed  the  ceremony  of 
baptism.  The  most  celebrated  existing  bap- 
tiBteries  are  those  of  Borne,  Florence,  and 
Pisa ;  the  most  ancient  is  the  baptistery  of 
8.  Giovanni  in  Fonte,  near  the  ohorch  of 
S.  Giovanni  Laterano  at  Borne,  commonly 
said  to  have  been  erected  l^  Constantino  the 
Great  The  plan  of  this  buHding  is  an 
octagon,  with  a  small  portico  at  the  entrance ; 
the  interior  is  decorated  with  eight  most 
beautiful  porphyry  columns,  the  finest  of  the 
kind  in  Beme.  The  diameter  of  this  struc- 
ture is  about  75  feet. 

The  Baptistery  of  Florence,  which  is  octan- 
gular, with  a  diameter  of  about  100  feet, 
stands  opposite  to  the  principal  entrance  of 
the  CathedraL  The  three  great  bronze  doors 
are  celebrated  for  the  beauty  of  their  bas- 
reliefs,  and  for  the  marble  and  bronze  figures 
above  them. 

The  Baptistery  of  Pisa,  erected  between 
the  years  1152  and  1100,  by  Diotisalvi,  is  a 
singular  design.  The  plan  is  droalar,  with  a 
diameter  of  110  feet;  the  building  is  rsised 
on  three  steps,  snd  surmounted  with  a  dome 
in  the  shape  of  a  pear.  The  external  eleva- 
tion is  divided  into  three  stories. 

BAB.LE-DUC,is  abusy  town  in  the  eastern 
part  of  fiance.  Its  manufactures  consist  of 
cotton  and  woollen  goods,  cotton  yam,  hosiery, 
handkerchiefs,  and  leather.  The  town  is 
celebrated  for  its  sweetmeats,  and  contains 
several  breweries.  The  Omain  is  navigable 
below  Bar,  which  has  thus  a  ready  means  of 
transit  for  its  industrial  products,  and  for  the 
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other  items  of  its  trade,  namely,  urine,  iron, 
fir  and  oak  planks,  and  firewood  for  the  sup- 
ply of  Paris.  There  are  extensive  ironworks 
and  stone-quarries  in  the  neighbourhood. 

BA'RBACAN,  or  BARBICAN,  in  ancient 
fortification,  was  usually  a  small  round  tower 
for  the  station  of  an  advanced  guard,  placed 
jast  before  the  outward  gate  of  the  castle-yaid, 
or  ballium.  In  cities  or  towns  the  barbacan  was 
a  watch-tower,  placed  at  some  important  point 
of  the  circumvallation.  It  had  sometimes  a 
ditch  and  drawbridge  of  its  own.  The  street 
of  London  called  Barbican  received  its  appel- 
lation from  its  vicinity  to  a  tower  of  this  sort 
attached  to  the  city  wall,  the  remains  of  whioh 
were  visible  within  the  last  half-centuiy. 

BARBADOES  is  one  of  our  West  India 
Sugar  Islands.  Like  others  of  the  same  group 
which  have  lost  a  monopoly,  it  has  suffered 
from  the  recent  change  in  the  sugar  duties. 
There  are  about  106,000  acres  of  surface,  of 
which  20,000  were  under  sugar  cultivation  in 
1848.  The  sugar  exported  in  that  year  was 
about  33,000  hogsheads,  and  the  molasses 
13,000  hogsheads.  The  shipping  that  be- 
longed to  Barbadoes  in  18-48  amounted  to  43 
vessels,  of  1716  tons,  with  255  men.  The 
entire  imports  for  that  year  were  valued  at 
430,000^  and  the  exports  600,000/.  In  1849 
the  island  imported  British  and  Irish  produce 
and  manufactures  to  the  value  of  319,958/. 

Governor  Golebrooke,  in  a  letter  to  Earl 
Orey  in  the  spring  of  1850,  expressed  an  in- 
tention to  encourage  by  every  means  in  his 
power  the  cultivation  of  cotton  in  Barbadoes. 
He  stated  that '  at  a  former  period,  and  espe- 
cially in  seasons  when*  the  sugar  •crops  had 
failed,  or  were  unproductive,  cotton  was  ex- 
tensively cultivated.' 

BA'RBARY.  The  products  and  industry 
of  this  great  African  region  are  briefly  noticed 
under  the  names  of  the  countries  which  com- 
prise it  [Aloiebs  ;  Mibocco  ;  Tbipou  ; 
Tunis.] 

BARBERINI  VASE.    [Pobtland  Vao.] 

BARCELONA  is  the  mo»t  important  manu- 
facturing and  trading  town  in  Spain.  The 
staple  manufactures  are  cotton  and  silk.  The 
commerce  of  Barcelona,  owing  to  a  variety  of 
causes,  but  principally  to  oppressive  restric* 
tions  on  the  importation  of  foreign  goods,  to 
the  independence  of  South  American  states, 
and  to  the  civil  wars,  has  greatly  fallen  off 
from  its  former  prosperity.  The  imports  are 
cotton,  sugar,  coffee,  cocoa,  indigo,  and  other 
colonial  products,  chiefly  from  Cuba  and  Pu- 
erto Rico,  hemp,  coals,  com,  deals,  salt  fish, 
hides,  iron,  hardware,  Sec,  The  trade  with 
the  Levant,  the  colonies,  and  France,  as  well 
aa  the  coasting  trade,  is  pretty  active.    The 


exports  are  wrought  silks,  so^),  fire-arms, 
paper,  hats,  ribands,  wine,  brandy,  oil,  vermi- 
celli, cork,  bark,  fruits,  dsc.  The  so-called 
Barcelona  nuts  are  shipped  to  England  from 
Tarragona.  The  exports  and  imports  of  Bar- 
celona each  amount  to  three  to  four  millions 
sterling  annually.  From  the  *  Mercado,'  or 
Price  Cuixent,  of  Barcelona,  we  are  enabled 
to  give  the  quantities  of  the  principal  imports 
into  Barcelona  for  the  year  1846.  They  are 
as  follows :— 8,000,000  lbs.  of  sugar,  115,000 
cwtB.  of  salt  fish,  114,000  hides,  3,250,000  lbs. 
of  cocoa,  2,000,000  lbs.  of  cofllBe,  50,000  tons 
of  coal,  16,000,000  lbs.  of  cotton,  and  280,000 
lbs.  of  indigo.  In  the  year  1846  the  export 
of  wine  amounted  to  30,000  pipes,  nearly  all 
of  which  went  to  the  West  Indies. 

BARGE  COURSE,  a  term  applied  to  that 
part  of  the  tiling  of  a  roof  which  projects  over 
the  gable  end  of  a  building ;  the  under  part 
of  which  is  stuccoed.  To  protect  this  stucco 
from  the  weather,  two  boards,  called  barpe- 
boardtj  following  the  inclination  of  the  roof, 
are  often  attached  to  the  gables  of  old  Eng- 
lish houses,  fixed  near  the  extremity  of  the 
barge-course,  and  carved  in  the  gothio  style. 

BARI,  TERRA  DI,  a  province  in  the  king- 
dom of  Naples,  is  rich  in  grain.    Tiro  kinds 
of  it  are  cultivated,  the  common  wheat  for 
bread,  and  a  small-grained  hard  wheat  (^grano 
duro)  which  is  preferred  for  maocaroni,  and 
is  exported  to  Naples  and  elsewhere  under 
the  name  of  Barletta  com,  from  the  harbour 
of  Barletta  where  it  is  shipped.    The  princi- 
pal farmers  of  this  part  of  the  province  have 
formed  themselves  into  a  company,  so  that 
the  com  trade  of  Barletta  is  entirely  in  their 
hands.    The  other  crops  are  olives,  tobacco, 
cotton,  flax,  almonds,  and  other  fruits.  Capers, 
liquorice,  and  the  soda  plant  are  also  aban> 
dandy  grown.    The  best  wines  are  those  of 
Trani,  Bitonto,  and  Terlizzi.    A  little  silk  is 
produced.    The  fisheries  and  saltworks  along; 
the  coast  arc  veiy  valuable.  The  province  has 
no  manufactures  of  importance;   but  ship- 
building is  carried  on  in  most  of  the  townj% 
along  the  coast    The  trade  is  chiefly  carried 
on  by  sea  with  Naples,  Venice,  Trieste,  and 
the  coast  of  Dalmatia,  and  consists  of  the 
agricultural  products  mentioned  above. 

BARILLA  is  the  commercial  name  given  to 
the  impure  carbonate  of  soda  imported  into 
this  countiy,  principally  from  Spain,  the  Ca 
nary  Islands,  and  Sioly.  The  best  is  brought 
from  Alicante,  in  the  neighbourhood  of  whicli 
place  it  is  prepared  chiefly  from  the  SaUoia, 
ioda.  The  plants  are  usually  gathered  in 
September,  and,  after  they  have  been  allowed 
to  become  heated  by  being  thrown  together 
in  heaps,  are  dried  in  the  son.    In  October 
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the  pUncs  are  burned  in  a  hemispberioal  kiln 
dug  in  the  earth;  the  soda  contained  in 
them  is  ftised  and  ooUected  in  masses,  which 
hAve  a  hard  and  spongy  consistence ;  and  this 
soda,  when  broken  into  fragments,  is  ready 
fi>r  abipment 

The  carbonate  of  aoda  is  largely  used  in  the 
manofactore  of  soap  and  glass,  and  for 
other  pmpoeeB.  From  1829  to  1834,  the 
arerage  annual  importation  of  barilla  into 
Great  Britain  was  252,000  cwts. ;  and  at  the 
present  time  it  is  hardly  imported  at  all : 
in  IU8  the  impart  was  only  2349  cwU.  This 
ehange  has  been  oceasiDned  by  the  production 
of  carbonate  of  soda  from  common  salt 
through  the  agency  of  sulphuric  acid :  salt 
having  become  much  cheaper  from  the  repeal 
of  the  duty,  and  sulphuric  acid  also,  from  im- 
provements in  the  manufacture.  The  quan- 
tity of  earbonate  of  soda  now  consumed  an- 
noally  is  calculated  to  be  seven  times  as  much 
as  the  largest  importation  of  barilla  in  any 
single  year.  Barilla  at  present  sells  at  0/.  to 
10/.  per  cwt. 

BA'BIUM,  a  peculiar  metal,  discovered  by 
Davy  m  1807 :  it  is  the  basis  of  the  alkaline 
oxide  or  earth  ftorylef,  from  which  it  is  ob- 
tiuned  by  vsrioua  chemical  processes.  It  re- 
sembles silver  in  appearance :  it  is  much 
heavier  than  water.  By  exposure  to  the  air 
it  is  slightly  covered  with  a  crust  of  baiytcs. 
It  fuses  before  it  becomes  red  hot,  and  at  this 
tempentnre  it  acts  upon  glass,  without  being 
volaiilixed;  when  exposed  to  the  air,  and  mo- 
derately heated,  it  bums  with  a  deep  red 
Hght.  It  may  be  flattened  a  little,  so  that  it 
is  to  a  certain  extent  a  malleable  metal.  Ba- 
rium haa,  however,  as  yet  been  obtained  only 
in  small  quantities,  and  consequently  its  pro- 
perties are  but  imperfectly  known. 

The  protoxide  is  met  with  combined  with 
sulphuric  acid,  forming  kenvy  spar^  or  cawk, 
termed  chemically  sulphate  of  baiytes,  and 
with  carfoonie  add,  constituting  the  mineral 
termed  wUherU£,  or  carbonate  of  barytes ;  it 
may  be  procured  by  decomposing  either  of 
these  native  compounds.  li  is  of  a  grayish 
white  colour ;  when  moistened  with  water  it 
becomes  very  hot,  und  in  a  short  time  falls 
into  a  ftne  white  powder;  if  more  water  is 
added,  it  becomes  a  crystalline  and  very  hard 
mass.  It  is  extremely  poisonous,  has  an 
acrid,  alkaline,  canstio  taste,  and  requires  a< 
high  temperature  to  fuse  it. 

Barimn  combines  with  many  substances  to 
prodnoe  chemical  compounds.  One  of  the 
best  known  ia  tufphale  ofharyte^  which  ooenrs 
largely  is  many  parts  of  the  earth,  especially 
in  the  lead  mines  of  the  north  of  England; 
it  oeenra  both  amor^oos  and  oiystallised.  In 


the  former  state  it  is  sometimes  colourless 
and  transparent,  and  frequently  opaque.  The 
crystals  are  often  very  large.  It  is  extremely 
heavy,  its  specific  gravity  being  about  4.7. 
It  is  unalterable  by  air  or  by  water,  and 
is  scarcely  affected  by  heat  When  sulphate 
of  barytes  is  only  moderately  heated  with  car- 
bonaceous matter,  a  solar  phosphorus  is 
formed,  which  is  called  the  Bolognian  Phos- 
phorus. 

BAKK.  Several  kinds  of  bark,  being  used 
for  processes  in  the  arts  or  for  medicine,  ent^^r 
largely  into  commerce.  Of  the  former  class 
are  oak  bark,  cork  bark,  mimosa  or  wattle 
bark,  and  quercitron  bark ;  and  the  most  im- 
portant among  the  latter  is  Jesuits*  or  Peru- 
vian bark.  [Cinchona.]  Some  others,  such 
as  GiNNAUON  and  Oassu,  are  noticed  else- 
where. 

Oak  bark  is  extensively,  and  was  formerly 
almost  exclusively,  used  in  tanning,  for  wliich 
it  is  valuable  on  account  of  the  large  propor- 
tion which  it  contains  of  the  peculiar  astrin- 
gent called  tannin.  Sir  H.  Davy  has  shown 
that  8i  lbs.  of  oak  bark  are  equal  in  efficiency 
to  21  lbs.  of  galls,  3  lbs.  of  Sumach,  7(  lbs. 
of  the  bark  of  the  Leicester  willow,  11  lbs.  of 
the  bark  of  the  Spanish  chestnut,  18  lbs.  of 
elm  bark,  or  21  lbs.  of  common  willow  bark. 
The  quantity  of  tannin,  however,  varies  both 
with  the  age  of  the  trees,  andwitli  the  season 
in  which  they  are  cut ;  being  more  abundant 
in  the  bark  of  young  than  of  old  trees,  while 
if  taken  in  the  spring  the  bark  has  four  and  a 
half  times  the  quantity,  in  a  given  weight, 
that  it  would  have  in  the  winter. 

Cork  bark,  or  Cork,  is  the  outer  bark  of  an 
evergreen  oak  ( Quercus  suber),  which  grows 
abundanUy  in  Portugal,  Spain,  the  south  of 
France,  and  Italy.     Most  of  the-  cork  bark 
used  in  Europe  is  supplied  by  Spain  and  For. 
tugal,  but  that  of  the  best  quality  by  France. 
As  the  cork  is  really  dead  bark,  it  may  be  care- 
fully removed  without  injuring  the  tree,  which 
may  be  stripped  every  eight  or  ten  years,  be- 
ginning when  it  is  fifteen  years  old.    At  each 
successive    stripping   the   produce   becomes 
greater  in  quantity,  and  better  in  quality.  The 
inner  bark,  which  contains  much  tannin,  can- 
not be  removed  without  destroying  the  tree. 
Cork  bark  is  usually  charred  lightly  when 
taken  from  the  tree,  to  improve  the  texture 
by  dosing  the  pores ;  but  this  process,  which 
is  liable  to  impart  a  disagreeable  flavour  to 
liquors  stopped  with  cork  so  treated,  is  not 
requu-ed  for  the  thinner  but  closer  layers  of 
young  bark.     The  lightness  of  cork  recom^ 
mends  ite  use  as  floats  for  fishing -nets,  for 
life-preservers,  for  insuring  the  buoyancy  of 
life-boats,  and  for  similar  purposes  ;  while  ita 
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compreasibility  and  elasticity,  bdag  combined 
with  a  closeness  of  para  vhich  prevents  the 
passage  of  liquids,  reader  it  volniLbU  for  atop- 
ping  bottles  sad  casks.  [CoxK-MujcrAaTui 

Mimaia,  or  icallit  bar*,  is  collected  from 
species   of  Mimosa  which  abauod  ia   1 
South  Wales,  Van  Diemeo's  Land,  and  New 
Zealand,  whero  it  is  employed  in  tanning.  It 
coutuina  about  ISO  lbs.  of  pure  tannin  ii 
too  of  bark,  whicb  is  about  three  fifths  of 
proportion  yielded  by  the  best   white    oak 
hark ;  and  it  impaits  a  reddish  colour 
leather. 

Quercitron  bark  is  the  produce  of  the  Qaercui 
niffra,  or  tincloria,  a  North  American  oak,  and 
is  used  as  a  yellow  dye.  Thu  colouring  matter 
reaideH  wholly  iu  the  inner  bark  ;  and  care  is 
needful  in  extracting  it  tu  avoid  any  admii- 
ture  of  the  tannin  of  the  bark,  which  would 
give  a  brown  tinge. 

The  imports  of  "bark  for  tanning  io  1S19 
aniaunlod  to  tbe  very  large  quantity  of 
300,755  cwt.,  of  which  more  than  two-thirds 
were  supplied  by  Uollimd  and  Belgimn.  Oak 
hark  sells  at  present  from  00).  to  ISOt.per 

BARK-BED,    in    Horticulture,   is   a 
fonueil  of  the  spent  bark   used  by  tann 
placed  in  the  inside  of  a  brick  pit  in  a  glazed 
boiise,   constructed   for  forcing,   or  for  Ihi 
growth  of  lender  plants. 

BARKER,  ROBERT,  deaerrea  noUce  In  thii 
place  as  tbe  inventor  and  patentee  of  panora 
mas.  He  practised  originally  as  a  portrait- 
paiuter  in  Dublin  and  in  Edinburgh.  The  first 
picture  of  the  kind  which  hcpaintedwasa  vie 
of  Edinburgh, exhibited  in  Edinburgbin  178 
and  in  London  ia  1780,  but  with  indiSerei 
success.  His  aeccnd  pBnoramawa<;  a  view  i 
Ixmdon  from  tbe  Albion  Milla,  and  it  was  e: 
liibilod,  with  complete  succesa,  in  Castle  street, 
Leicester. square,  and  afterwards  In  Oormany. 
He  built,  and  opened  in  1703,  with  a  pano- 
rama of  Spitbeod,  the  present  panorama  eihi- 
bition-rooms  in  Leicester-square.  He  died 
in  London,  m  IBOfl. 

The  chief  characteristics  of  Dioramas  and 
Panoramas  are  brielly  noticed  in  later  articles. 

[DlOOAUl  ;   PlNOIUUA.] 

BARLEY  is  a  grain  loo  generally  known  to 
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of  tropical  regions,  and  npens  in  the  ahott 
Bummora  of  those  which  verge  on  the  &igid 
zone.  In  genial  climates,  such  as  Egypt, 
Barbary,  and  the  south  of  Spain,  two  eropa  of 
barley  may  be  reaped  in  the  same  year,  one  in 
spring  from  seed  sown  the  preceding 
automn,  and  one  in  antomn  from  a  spring 

Winter  barley  is  moatlysown  in  those  coon- 
tries  where  the  winters  are  mild,  aitd  the 
springs  dry,  as  in  the  south  of  Franca,  Italy, 
and  Spain ;  or  in  those  where  the  anow  lies 
deep  all  the  winter,  and  where  the  aim  is 
powerful  immediately  after  the  melting  of  the 
snow  in  spring,  sa  is  the  Case  in  parts  of 
Russia,  Poland,  and  some  parts  of  North 
America.  In  most  climates,  where  the  winter 
consists  of  alternate  frost  and  thaws,  and  tbe 
early  part  of  the  spring  ia  nsually  wet,  as  ii 
tbe  case  in  England,  Scotland,  and  Ireland, 
the  young  barley  is  too  apt  to  suSer  fhim 
these  vicissitudes,  and  the  spring-aown  barley 
gives  tbe  more  certain  prospect  of  a  good 

The  barley  most  conunooly  cultivated  in  - 
England  is  that  which  has  onlytwo  rows.  It 
is  almost  universally  sown  in  spring.  The 
cultivation  of  all  the  varieties  is  nearly  the 
same,  and  is  best  nndarstood  in  tlie  caontias 
of  Essex,  Norfolk,  and  Suifolk,  in  which  a 
great  quantity  of  excellent  baiiey  is  prodiiced 
and  mailed  for  the  London  market. 

Tbe  quantity  of  barley  sown  formerly  was 

ur  or  five  bushels  per  acre ;  but,  if  the  land 
is  duly  prepared  and  the  seed  good,  from  two 
to  Ibree  bushels  is  an  ample  allowance.  Tbe 
best  practical  role  is,  to  sow  as  soon  after  the 
middle  of  March  as  the  grotud  is  dry.  The 
practice  of  sowing  clover,  lye  grass,  or  other 
seeds,  with  tbe  barley,  is  almost  nniversal, 
aidered  as  one  of  the  great  modeni 
improvements  in  agriculture. 

Tbe  principal  use  of  barley  in  this  country, 
and  wherever  the  climate  does  not  permit  the 
0  thrive,  and  no  wine  is  made,  is  to 
t  it  into  malt  for  brewing  and  distilling. 
The  best  and  heaviest  grain  is  chosen  for  this 
purpose,  and,  as  it  must  have  its  germinating 
power  imimpair«d,  the  least  discoloration, 
&om  rain  or  heating  in  the  stack,  renden  it 
suspected,  and  conaeqnentJy  not  so  saleable. 
however,  still  Et  for  being  ground  into 
meal,  for  feeding   cattle  and   pigs,  when  it 

not  used  for  human  food ;  or  it  m^  be 
made  into  pot  barley  by  the  proeesa  of 
shelling. 

The  produce  of  barley  on  land  well  pre- 
ired  is  tram  30  to  BO  bushelH,  and  mam. 
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said  to  contain  65   per   cent,  of  nntritive  I  extonsiTely  for  making  barley-water;  but  if 


matter;  wheat  contains  78  per  cent.  Abnsbel 
of  barley  weighing  50  lbs.  will  therefore  con- 
tain about  32  lbs.  of  nutriment ;  while  a  boshel 
of  wheat  weighing  60  lbs.  contiuns  47  lbs. 
Good  oats  weighing  40  lbs.  contain  about 
24 lbs.  of  nntritiTO  substance;  so  that  the 
comparatiye  value  of  wheat,  barley,  and  oats, 
in  feeding  cattle,  may  be  represented  by  47, 
S2,  and  24,  the  measure  being  the  same. 

1,380,858  quarters  of  barley  were  imported 
in  1849;  average  price  27j.  9d. 

BARLEY,  PEABL,  is  the  small  round 
Icemel  which  renoains  after  the  skin  and  a 
considerable  portion  of  the  barley  have  been 
ground  oft  Barley  from  which  only  the  outer 
husk  or  sldn  has  been  removed  is  called  Pot 
Barley, 

Both  these  preparations  of  barley  are  made 
by  means  of  mills  constructed  for  the  purpose, 
and  differ  only  in  the  degree  of  grinding 
which  the  grain  undergoes.  In  the  mill  ori- 
ginally us<^  and  still  common  in  Germany 
and  France,  the  barley  is  rubbed  between  a 
pair  of  small  mill-stones,  the  upper  one  of 
which  has  several  grooves  in  its  lower  surface, 
mounted  at  snch  a  distance  from  one  another, 
that  they  nib  without  breaking  the  grains. 

This  is  pift-harley  ;  and  pearl-barley  is  pro- 
duced by  continuing  the  process  until  a  fur- 
ther portion  of  the  outside  of  the  grain  Is 
rubbed  offi  The  powder  or  meal  which  flies 
off  Ihrongh  the  perforated  case  forms  excel- 
lent food  for  cattle,  pigs,  and  poultry. 

In  another  kind  of  miU,  originally  intro- 
duced frt>xn  Holland,  and  generally  used  in 
Scotland,  an  ordinaiy  grindstone  of  about 
three  feet  in  diameter  is  made  to  revolve  upon 
on  horizontal  axis,  whUe  a  perforated  case, 
Bimilar  to  that  above  described,  surrounds  it, 
and  revolves  in  the  same  direction,  but  with 
a  much  slower  motion.  The  barley  is  admitted 
at  an  opening  in  the  circumference  of  the 
case,  and  the  effect  is  produced  by  the  violent 
tossing  which  it  receives  between  the  stone 
and  the  case.  This  land  of  mill  is  much 
more  easily  constructed  and  kept  in  order  than 
the  fonner,  and  is  well  adapted  for  use  with 
hand-labour. 

Pot  and  pearl-barley  are  very  wholesome 
and  nntritiouB,  and  it  is  to  be  regretted  that 
they  are  not  more  used  as  food  by  the  labour- 
ing classes  of  England,  as  they  are  in  Scotr 
land,  Germany,  and  Holland.  The  essential 
dii  of  barley,  which  gives  it  its  peculiar  taste, 
resides  chiefly  in  the  skin  and  adjacent  parts 
of  the  gndn ;  the  interior  is  a  purer  farina, 
more  nearly  resembling  that  of  wheat.  This 
farina.  obtAined  by  ^^ing  pearl  bnrley  in  a 
common  mill,  is  called  patent  barley  and  is  used 


the  essential  oil  possesses  any  medicinal  pro- 
perties, it  is  evident  from  what  was  observed 
before,  that  common  pot-barley  would  be  pre- 
ferable for  making  a  decoction  of  barley  when 
prescribed  as  a  remedy.  The  great  use  of 
pot  and  pearl-barley  is  in  broths,  stews,  and 
puddings,  as  a  substitute  for  rice.  It  swells, 
and  unites  weU  with  the  fat  and  oily  matter 
extracted  from  meat  in  boiling.  Even  the 
bran,  having  been  steeped  in  water,  and 
allowed  to  ferment  till  it  becomes  acid,  is 
relished  by  the  humbler  orders  in  the  mess 
called  90wens,  In  Holland,  pot-barley,  boiled 
in  butter-milk  and  sweetened  with  treacle, 
is  a  common  mess  for  children  and  senanis. 
BARM.     [Yeast.] 

BARMEN,  a  town  in  Rhenish  Prussia,  is  a 
busy  centre  of  industry.  It  is  literally  studded 
with  cloth  factories,  cotton  and  silk  mills, 
blcaching-establishments,  dye-houses,  soape- 
ries,  tobacco-factories,  potteries,  warehouses, 
and  a  variety  of  other  buildings  for  the  manu- 
facture of  linen,  ironmongery,  metal  and 
plated  goods,  chemical  products,  ilrc.  The 
annual  value  of  the  industrial  products  of 
this  busy  district  are  stated  to  be  nearly  a 
million  sterling. 

BARN,  a  building  in  which  agricultural 
produce  is  stored,  to  protect  it  from  the  wea- 
ther and  keep  it  in  safety.  The  thrashing- 
floor,  which  is  required  even  where  thrashing- 
machines  are  used  for  thrashing  out  the  smaller 
seeds,  is  usually  in  the  middle  of  the  bam, 
and  made  of  stone,  brick,  oak,  or  tempered 
earth;  those  of  oak,  formed  of  planks  two 
inches  and  a  half  thick,  dowelled  or  ploughed 
and  tongued  together,  being  considered  the 
best ;  and  it  is  often  so  arranged  that  a  loaded 
waggon  may  be  drawn  in  upon  it,  so  as  to 
throw  the  com  at  once  into  the  bays,  or  ends 
of  the  bam.  Free  circulation  of  aii  is  import- 
ant in  all  parts  of  a  bam. 

Bams  are  built  of  stone,  brick,  timber,  or, 
in  some  places,  of  dry  rammed  earth  in  the 
manner  termed  pise.  If  roofed  with  tiles, 
they  should  be  bedded  in  coarse  hay,  which  is 
more  effectual  than  mortar  in  preventing 
the  drifting  of  snow;  and,  if  with  thatch, 
reeds  are  to  be  preferred  to  any  other  mate- 
rial, because  they  aflord  no  lodgment  for  ver- 
min, and  afford  an  excellent  protection  against 
the  weather. 

Hay  is  now  seldom  put  in  a  close  bam, 
experience  having  shown  that  it  keeps  much 
better  in  the  open  air  in  ricks.    But  ^^•here  a 
considerable  quantity  of  hay  is  tied  up  in 
tmsses  for  the  market,  it  Is  extremely  useful 
to  have  a  building  with  a  roof  to  protect  them 
from  tho  wet,  and  to  load  the  carts  under 
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'  shelter.  For  this  purpose  a  kind  of  bam  is 
contrived,  which  itome  call  a  Dutch  bartif  bnt 
which  may  very  properly  be  called  a  skeleton 
barn^  being  the  frame  of  a  bam  without  the 
boarding.  Another  contrirance  of  similar 
character  is  used  in  Holland,  in  which  a  pen- 
tagonal thatched  roof  is  made  to  slide  up  and 
down  a  series  of  vertical  poles,  on  which  it 
may  be  secured  by  pins  at  any  required  ele- 
vation. The  lower  ends  of  the  poles  are  well 
braced  together  by  a  timber  framing,  which 
rests  upon  a  brick  foundation.  Ite  chief 
use  is  for  hay,  which  may  be  deposited  safely 
in  either  large  or  small  quantities,  the  roof 
being  raised  when  additions  are  made,  and 
lowered  as  the  hay  is  taken  off  the  top  for 
use. 

BABXABD  CASTLE.  This  is  among  the 
busiest  towns  in  Durham.  The  inhabitants 
are  chiefly  employed  in  the  manufacture  of 
carpets  and  shoemakers'  thread.  There  are 
four  large  carpet  manufactories  and  two 
thread  mills,  which  employ  several  hundred 
hands.  Many  persons  are  engaged  in  the 
tanning  business,  producing  a  leather  formerly 
highly  esteemed  in  the  manufacture  of  white 
leather  breeches. 

BABNSLEY,  owes  all  its  importance  to  its 
manufactures.  "N^'li^e -works  were  in  existence 
here  in  the  time  of  James  I.,  and  the  town 
had  for  a  long  period  the  reputation  of  pro- 
ducing the  best  wire  in  the  kingdom.  This 
manufacture  has,  however,  greatly  declined; 
and  but  little  wire  is  now  made  in  the  town. 
Bamsley  has  lost  its  ancient  trade,  and  has 
acquired  a  new  one,  to  'v^ch  its  present  pros- 
perity is  entirely  owing ;  viz.,  the  linen  trade. 
Its  fabrics  are  linen  cloth,  damasks,  diapers, 
drills,  ducks,  checks,  and  ticks.  The  great 
improvements  which  Bamsley  has  made 
during  a  very  recent  period  in  the  production 
of  these  articles,  is  a  main  cause  of  the  pros- 
perous state  of  the  town.  In  damasks  and 
drills  it  is  said  that  Bamsley  stands  unri- 
valled. Some  of  the  above  goods  are  techni- 
cally called  uniotUj  from  both  linen  and  cotton 
being  united  in  their  production.  Much  of 
tiie  flax  which  is  spun  in  the  laiige  flax-mills 
of  Leeds  is  sent  to  Bamsley  to  be  woven : 
there  are,  however,  two  flax-spinning  mills  in 
Bamsley.  Weavers  in  this  town  are  not  gene- 
rally employed  in  factories,  but  the  manufac- 
turers give  out  the  yam  to  them,  which  they 
weave  at  their  own  houses. 

There  are  extensive  bleaching  works  and 
dye-houses  connected  with  the  staple  com- 
modity of  the  town.  The  numerous  coal- 
mines, and  the  iron-works  in  the  immediate 
neighbourhood  find  occupation  for  hundreds 
of  i>eopla ;  there  are  also  several  iron-fbundries 


and  a  glass-house.  The  coal-mines  became  a 
subject  of  punAil  interest  in  1847,  when  by 
an  explosion  at  the  Oaks  Colliexy  72  lives 
were  lost. 

All  the  varieties  of  Bamsley  linen  and  flax 
manufactures  will  be  illustrated  by  specimens 
at  the  Hyde  Paric  Exhibition  in  1851. 

BARNSTAPLE,  in  Devonshire,  enjoys  the 
advantage  of  being  the  port  for  an  extensive 
and  improving  inland  district,  and  carries  on 
a  steady  tinde.  There  are  lace-manufactories 
in  the  town,  and  also  establishments  for  the 
manufacture  of  baizes,  shalloons,  tammies, 
hose,  pottery,  and  fishing-nets,  which  afibrd 
employment  to  a  considerable  number  of  per- 
sons. 

BAROACH,  a  city  on  the  Bombay  side  of 
India,  maintains  a  considerable  trade  with 
Bombay  and  Surat,  to  which  places  it  sends 
cotton,  grain,  and  seeds.  This  traf&c  is  carried 
on  in  boats  which  draw  little  water,  and  which 
are  impelled  by  large  lateen  sails. 

BARO'METER,  is  the  name  applied  to 
those  instruments  in  which  a  column  of  air 
is  weighed  against  a  column  of  mercury. 

Galileo,  Torricelli,  and  Pascal,  in  the  17th 
century,  successively  made  those  experiments 
and  observations  on  the  pressure  of  the  air, 
which  led  to  the  invention  of  the  barometer. 
It  was  first  found  that  the  pressure  of  a 
column  of  the  entire  atmosphere  is  equal 
to  that  of  a  column  of  water  (of  the  same 
diameter)  about  33  feet  high;  it  was  next 
found  that  the  pressure  is  equal  to  that  of  a 
column  of  mercury  about  30  inches  high ; 
and  it  was  afterwaids  ascertained  that  on  a 
mountain  the  pressure  will  sustain  a  Icf^s 
height  of  mercury  than  at  the  earth's  surface. 
These  facts  proved  the  existence  of  atmo- 
spheric  pressure,  and  also  the  law  of  diminu- 
tion in  this  pressure  at  different  altitudes. 

If  a  tube,  closed  at  one  end,  be  deprived  of 
air,  and  the  open  end  be  immersed  in  mer- 
cury, the  mercuiy  will  rise  in  the  tube  to  tlie 
height  of  28  or  SO  inches,  by  the  pressure  of 
the  atmosphere  on  the  mercuiy  in  the  vesst^l. 
Descartes,   Huyghens  and    Dr.  Hooke,    de- 
vised barometers  in  which  the  use  of  one  or 
more  fluids  of  different  specific  gravity  in  con- 
nection with  mercury  was  tried  as  a  means  of 
obtaining  more  distinct  indications  of  very 
small  changes    of  level;    and  many    other 
forms  of  simple  mercurial  barometers  have 
been  constructed.    One  contrived  by  Amon- 
tons,  consisting  of  a  conical  tube  of  gla^s 
closed  at  the  smaller  end,  partially  filled  witU 
mercury,  and  then  inverted,  is  more  simple 
and  elegant  in  principle  than  any  other ;  but 
the  obtaining  of  a  tube  of  the  requisite  a<'cii . 
nuqr  ia  almost  an  ideal  supposition.      One 
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contriired  by  Gaj-Lnssae  far  portable  pttrposes 
permits  the  access  of  air  to  the  mercury  only 
by  a  hole  too  minute  to  allow  the  escape  of 
mercury.  Fortin's  is  a  Torricellian  barometer 
with  a  contrivance  for  raising  or  lowering  the 
bottom  of  the  cistern  by  a  screw,  so  as  to  ad- 
just the  lower  level  of  the  mercury  exactly  to 
the  zero  point  before  commencing  an  obser- 
vation.    Hooke's  whtel  barometer^  though  too 
inaccurate  for  sdentiflc  use,  is  very  much 
used  as  a  weather-glass;  for  which  it  may 
answer  well  enough,  if  it  be  remembered  that 
it  is  not  the  ttatt  of  the  barometer  which  bur- 
nishes any  probable  test  of  the  weather,  but 
the  chantfe  which  is  taking  place  for  the  time 
being.     This  change  is  indicated  by  it  pretty 
distinctly,  though  it  cannot  be  trusted  for 
showing    either  the    exact   amount  of  the 
change,  or  the  exact  height  of  the  column  of 
mercury.  In  this  contrivance,a  weight  is  placed 
on  the  mercury  of  a  siphon  barometer,  and 
nearly  counterpoised  by  another  weight  con- 
nected with  it  by  a  string,  which  passes  over  a 
pulley.   The  movement  of  the  mercury  causes 
this  floating  weight  to  rise  and  fall,  and  con- 
sequently the  pulley,  which  carries  an  index, 
to  turn  more  or  less  on  its  axis.    The  form  of 
barometer  invented  by  Gay-Lussao  has  been 
recently  much  employed  in  determining  the 
heights  of  the  mountains  along  the  Anglo- 
American  frontier  in  New  Brunswiclc 

To  observe  the  temperature  of  the  mer- 
cury, which,  by  altering  its  bulk,  affects  the 
indications  of  the  barometer,  a  thermometer 
is  attached  to  the  best  instruments,  the  bulb 
of  which  is  in  the  cistern. 

In  using  the  barometer  as  a  weather-glass, 
it  must  be  remembered  that  no  rule  which 
con  be  given  will  always  hold  true.  The 
rising  of  the  mercury  usually  presages  fair 
weather,  and  its  falling  fotil  weather,  as  rain, 
snow,  high  winds,  and  storms,  the  lowest  fall 
being  found  in  great  winds,  though  unaccom- 
panied by  rain.  In  very  hot  weather  the 
falling  of  the  mercury  usually  foreshows 
thunder;  in  winter,  the  rising  presages  frost; 
in  &osty  weather  a  continued  fall  foretells  a 
thaw,  and, in  a  continued  frost,  arise  indicates 
the  approach  of  snow.  If  a  change  of  weather 
follows  very  close  upon  a  change  in  the  baro- 
meter, it  may  be  expected  to  last  but  for  a 
short  time,  and  vice  venA  ;  and  where  the  mo- 
tion of  the  mercury  is  unsettled,  changeable 
weather  may  be  anticipated. 

The  mountain  barometer,  used  for  deter- 
mining the  altitude  of  mountains,  is  the  most 
scientific  form  which  the  instrument  assumes. 
All  the  resources  of  the  instruznent  maker  are 
here  brought  into  requisition ;  and  many  of 
our  distinguished  philosophen  have  devised 


forms  of  the  instrument  known  by  their 
names.  Among  the  more  recent  changes  in 
this  instrument  are  two  for  which  Mr.  BursiU 
obtiuned  patents  in  lb41,  intended  to  obviate 
certain  slight  inaccuracies  in  the  ordinary 
forms.  Another  kind  of  mountain  barometer 
was  patented  by  Mr.  Readman,  in  184l2. 
Mr.  David  Napier,  in  184B,  patented  a  baro- 
meter of  such  ingenious  construction,  that  it 
can  not  only  mark  the  entire  course  of  atmo- 
spheric pressure  for  a  oontinuous  period  of  224 
hours,  but  can  register  its  own  observations 
on  a  piece  of  pi^>er. 

Sir  John  Bobinson  haa  contrived  a  simple 
substitute  for  the  complex  mountain  barometer. 
It  consists  of  a  wooden  box,  containing  a 
thermometer  and  a  number  of  tubes,  of  a  bore 
somewhat  wider  than  those  of  self-registering 
thermometers,  open  at  one  end,  and  blown 
into  bulbs  at  the  other;  there  is  also  a  small 
vessel  of  mercuiy.  The  observer  notes  the 
thermometer  at  each  station  on  the  mountain 
and  immerses  the  end  of  one  of  the  tubes  in 
the  mercury.  When  the  observer  descends  to 
a  lower  level,  mercury  will  be  found  to  have 
entered  each  tube,  to  a  greater  height  accord- 
ing to  the  height  of  the  station  to  which  each 
tube  refers.  By  exposing  each  tube  to  an 
air-pump,  exhausted  till  the  mercury  stands 
at  the  same  height  as  at  the  station,  the  at- 
mospheric pressure  at  that  station  becomes 
determined. 

The  making  of  barometer  and  thermometer 
tubes  is  among  the  curiosities  of  the  gloss - 
manufacture.  Few  manipulative  processes 
are  more  striking.  The  workman  collects  a 
quantity  of  melted  glass  on  the  end  of  a  tuLe, 
rolls  it  into  a  cylindrical  form,  blows  through 
the  tube  to  hollow  the  glass  within,  and  holds 
it  up  to  enable  another  man  to  attach  a  rod 
to  the  other  end  of  the  glass  ;  the  two  meu 
then  walk  baclm'ards  in  opposite  directions,  to 
a  distance  of  forty  or  fifty  feet,  elongating  the 
glass  as  they  go,  or  rather  allowing  it  to  elon- 
gate itself;  until  that  which  was  a  short  thick 
cylinder,  becomes  a  long  thin  tube,  with  an 
equable  bore  throughout  its  whole  length. 
The  tube  so  made  sinks  gently  to  the  floor  of 
the  glass-house ;  and  when  cold  it  is  cut  or 
broken  into  convenient  lengths. 

The  flUing  of  the  tubes  with  mercury,  and 
the  adjustment  of  the  scales,  are  dehcate 
processes  in  the  manufacture  of  a  good  baro- 
meter. 

A  remarkable  modem  fcnm  of  this  instru- 
ment has  been  already  described.  [Aneboid 
Babombtbr.] 

BARBEL.  In  the  old  English  measures  a 
barrel  was  used  to  denote 

81 1  gallons  of  wine, 
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83  gallons  of  ale, 
36  gallons  of  beer. 
Bat  these  measures  were  altered  in  the  reign 
of  William  and  Maiy,  and  of  Anne;  and  when 
the  imperial  measures  were  introduced  (1835) 
the  contents  of  a  barrel  were  thus  deter- 
mined:— 

Imp.  Galls. 

Wine  barrel 20^ 

Ale  ditto  (London) 32|^ 

Ale  and  beer  ditto  (England) ....  34|^ 
Beer  ditto  (London) d6|f 

Many  other  barrels  have  been  in  nse  to  de- 
note certain  quantities  of  goods  usually  sold 
in  barrels ;  thus  the  barrel  of  salmon  or  eels 
=  42  gallons,  that  of  soap  256  lbs.,  &c. 

The  word  barrel  means,  in  common  use, 
also  any  hollow  cylinder,  such  as  the  barrel  of 
a  gun,  a  jack,  or  a  hand  organ. 

BARREN  LAND,  in  Agriculture,  is  that 
in  which  the  plants  generally  cultivated  do 
not  prosper  or  arrive  at  maturity.  This  bar- 
renness may  arise  from  various  causes.  The 
texture  of  the  soil  may  be  such  that  the  mois- 
ture essential  to  vegetation  cannot  be  retained ; 
or  that  the  fibres  of  the  roots  cannot  penetrate 
in  search  of  food.  In  either  cose  it  is  seldom 
that  the  soil  can  be  rendered  productive,  so  as 
to  repay  the  expense  of  cultivation.  There 
are,  however,  in  all  countries  tracts  of  land 
which  are  barren  and  waste  in  their  present 
state,  but  which,  for  want  of  better  soils  to 
employ  and  feed  an  increasing  population,  are 
well  worth  improving,  and  will  ultimately  re- 
pay the  labour  bestowed  on  them.  The  rela- 
tive acreage  of  cultivated  and  uncultivated 
land  in  the  British  Islands  is  estimated  as 
follows : — 


BARTER, 


aao 


England . 

Wales  . 

Scotland 

Ireland 

British 

Islands 

Total 


1 


Cultivated. 
Acres. 


Uncultivated. 
Acres. 


20,632,000 
8,117,000 
5,205,000 

12,125,280 

383,690 


4   622,970 


6,710,400 

1,635,000 

14,473,930 

7,816,664 

735,460 


Total. 
Acres. 


33,342,400 

4,752,000 

19,788,930 

10,441,944 

1,119,159 


30,871,463 


78,394,438 


Looking  at  this  table,  it  is  impossible  not  to 
ask  whether  so  very  large  a  proportion  of  the 
surface  of  the  British  dominions  in  Europe 
may  not  remun  uncultivated,  more  from  want 
of  industry  and  skill  than  from  insuperable 
baiTonness  ? 

The  most  prevalent  causes  of  barrenness  in 
land  are  a  deficiency  or  an  excess  of  water : 


the  methods  of  remedying  tliese  are  explained 
under  Ibrigation  and  Drainino.  Supposing 
that  the  moisture  has  been  regulated,  and  that 
the  land  is  to  be  brought  into  cultivation,  the 
first  thing  to  be  done  is  to  remove  obstructions 
and  impediments,  whether  they  be  rocks, 
stones,  trees,  or  shrubs,  or  only  the  heath  and 
coarse  grasses  which  generally  c^ver  waste 
lands.  When  the  surface  is  very  uneven,  so 
as  to  form  liillocks  and  hollows,  in  which  tlie 
water  is  apt  to  stagnate,  levelling  is  a  neces- 
sary process.  The  most  efilectual  way  of  doing 
this  is  by  the  wheelbarrow  and  shovel ;  but,  if 
the  soil  is  loose  and  sandy,  it  may  be  best 
done  by  means  of  the  moUebart,  a  Flemish  in- 
strument, consisting  of  a  kind  of  large  shovel, 
drawn  along  by  a  horse,  and  guided  by  a  man. 
The  small  fields  of  Flanders  are  often  levelled 
by  this  means.  In  France  a  somewhat  more 
complex  kind  of  mollebart  has  been  patented. 

The  land  being  thus  so  far  prepared  the 
skill  of  the  agriculturist  is  made  available  to 
determine  on  the  crop,  and  to  suit  the  soil  for 
that  crop.  Some  soils  in  this  condition,  re- 
quire  only  exposure  to  the  air ;  others  require 
manure;  otbersmarling  and  ploughing;  others 
a  course  of  turnip  husbandry ;  others  a  season 
of  pasturing;  &c. 

The  unproductive  state  of  waste  lands  in 
many  populous  countries  has  suggested  the 
employment  of  the  poor  and  friendless  on 
their  improvement ;  and  it  has  been  thought 
a  more  enlightened  charity  to  expend  the 
money,  which  would  otherwise  be  given  in 
simple  temporary  rehef,  in  such  a  manner  as 
to  make  the  labour  of  paupers  available  to 
their  future  comfort  and  independence.  It  is 
near  increasing  manufactures,  where  land  ac  - 
quires  a  greater  value,  that  barren  land  is  soon 
converted  into  fertile  fields.  It  is  there  also 
that  the  improvement  of  waste  lands  is  most 
profitable.  The  neighbourhoods  of  Aberdeen, 
Birmingham,  Manchester,  and  Sheffield, 
among  many  others,  furnish  examples  of  the 
greatest  industry  and  perseverance  in  over> 
coming  the  natural  barrenness  of  the  soil. 

BAR-IRON.  This  important  material  of  ma- 
nufactiu-es  is  noticed  imder  Ibon-Mancpac- 

TURE. 

BARTER  is  the  exchange  of  one  thing  for 
another.  The  term  is  properly  applied  only 
to  the  exchange  of  movable  things.  Barter  is 
simply  the  giving  of  one  movable  thing  for  an~ 
other,  without  reference  toanystandard  of  value. 

If  two  persons  exchange  things  with  refer- 
ence  to  a  money  value,  as  if  one  man  gives 
one  hundred  pounds'  worth  of  wheat  at  tHe 
current  price  for  one  himdred  pounds'  worth 
of  cotton  wool  at  the  current  price,  the  trans- 
action is  still  exchange  or  biurter :  the  pricu 
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has  onlj  been  used  as  a  means  of  making  the 
exchange  a  fair  transaction.  If  two  persona 
exchange  things  on  which  they  have  agreed  to 
pat  a  money  valne,  and  the  two  things  have 
an  nneqaal  money  valne,  so  that  one  party  has 
also  to  give  a  smn  of  money  to  another,  the 
transaction  may  he  considered  a  sale. 

Pore  barter  only  takes  place  among  barba- 
rous nations,  or  between  barharons  people 
and  the  traders  of  ciTilized  nations.  The  ex- 
changes of  civilized  nations  are  effected  in  the 
form  of  sale,  which  is  more  oonyenient  for  all 
parties.  « 

BARYTES.     [Babium-] 

BASALT,  a  hard  dark -coloured  rock  of 
igneoos  origin.  It  can  only  be  considered  as 
a  varied  (and  a  comparatiTely  recent  variety) 
of  that  mass  of  melted  rock  which  has  been 
ejected  at  rarioos  periods  from  beneath  the 
enist  of  the  globe,  and  to  which  varioos  names 
hftve  been  a88igned,according  to  the  characters 
whidi  drcnmstances  have  impressed  ux>on 
diiferent  portions  of  it  Basalt  is  a  rock  of 
very  extensive  oocmrrenee  on  the  snrface  of 
the  earth,  and  is  very  frequently  fonnd  in  the 
vicinity  of  volcanoes,  both  extinct  and  active. 
The  greatest  mass  yet  observed  is  that  noticed 
by  Colonel  Sykes  in  the  Deccan,  constituting 
the  snrfaee  of  many  thousand  square  miles  of 
that  part  of  India.  When  basalt  occurs  in 
horizontal  tabular  masses,  and  is  columnar, 
the  eolumns  are  generally  perpendicular. 
When  basalt  forms  the  substance  of  a  perpen- 
dicular dyke,  catting  through  other  rocks,  and 
is  colamnar,  the  columns  are  usually  horizon- 
tal. Basaltic  columns  are  sometimes  also 
curved,  and  of  this  mode  of  occurrence  there 
is  a  beautiAil  example  in  the  island  of  Sta£BEL 

When  basaltic  columns  are  jointed,  and  ex- 
posed to  the  destructive  action  of  breakers  on 
a  coast,  they  often  present  the  appearance  of 
some  great  riiined  work  of  art  Such  decep- 
tive appearances  are,  however,  not  confined  to 
coasts,  for  in  some  countries,  and  especially 
in  India,  masses  of  basalt  rise  suddenly  from 
the  plaina,  and  the  broken  columns,  shooting 
upwards,  may  readily  at  a  distance  be  mistaken 
for  bnilttings.  When  viewed  from  above,  the 
heads  of  a  nmnber  of  basaltio  columns,  if  un- 
broken, appear  like  a  pavement  composed  of 
nomeroos  polygonal  pieces  of  stone  fitted  into 
each  other. 

BASCINET,  BASINET,  or  BASNET,  was 
a  Hgbt  helmet,  so  called  from  its  resemblance 
to  a  basin,  generally  without  a  visor,  though  it 
appears  that  the  visor  occasionally  accom- 
panied it. 

BASE,  or  BASS,  a  name  sometimes  given 
to  the  VioiiOXCKixo. 

BASEL,  BASLE,  or  BALE.     The  chief 


manufacture  of  this  important  town  and  can- 
ton is  silk  ribands ;  which  are  exported  to  the 
amount  of  12,000,000  francs  annually,  princi- 
pally to  America.  The  transit  trade  also  em- 
ploys many  hands.  Business  in  Bills  of  ex- 
change, and  the  wine  and  book  trade  are  also 
considerable.  There  are  likewise  large  tan- 
neries, tobacco  manufactories,  &e.  Basel 
stands  at  the  termination  of  three  great  lines 
of  railway. 

BASEMENT,  in  Architecture,  is  the  lowest 
story  of  a  building,  forming  the  base  of  a  pri- 
vate house  or  public  edifice.  In  edifices  used 
as  dwellings  the  basement  is  high ;  but  in 
churches  and  other  public  buildings  it  is  usu- 
ally kept  low.  In  basements  the  masonry  is 
usually  rusticated  and  set  upon  a  plinth,  on 
which  there  is  sometimes  a  moulded  base; 
^e  upper  part  of  the  basement  is  surrounded 
with  a  broad  band,  under  which,  at  times, 
mouldings  are  employed.  A  cornice  is  also 
used  occasionally  instead  of  the  band. 

BASI'UCA.  The  Romans  gave  the  name 
of  Basilicie  to  those  public  buildings  with  spa- 
cious halls,  often  surrounded  with  wide  porti- 
coes, many  of  which  were  built  at  different 
times  in  the  various  Fora  of  Rome.  They 
were  usually  called  after  the  person  who 
caused  them  to  be  built 

The  principal  feature  of  the  Basilica  was  a 
large  roofed  building,  supported  on  columns. 
The  roof,  which  was  called  the  tettudo^  rose 
high  above  the  other  part  of  the  structure, 
which  consisted  of  two  galleries,  called  porticui 
placed  one  above  the  other,  and  round  the  in- 
ternal sides  of  the  central  building.  The 
porticus  was  covered  with  'a  lean-to  roof,  the 
upper  part  of  which  commenced  below  the 
capitals  of  the  columns  which  supported  the 
testudo.  The  light  was  admitted  between  the 
spaces  formed  by  the  under  line  of  the  archi- 
trave of  the  testudo,  the  upper  line  of  the 
lean-to  roof,  and  the  perpendicular  lines  of 
the  columns.  At  the  end  of  the  central  part 
of  the  interior  a  raised  platform  formed  the 
tribunal  for  a  magistrate. 

It  is  probable  that  Rome  possessed  Basilicre 
in  all  the  different  Fora  of  the  city.  Of  tliese 
the  Basilica  Ulpia,  which  formed  a  part  of  the 
Forum  Trt^anum  is  the  only  one  of  which 
there  are  considerable  remains  left  Another 
Basilica,  of  the  Corinthian  order,  was  dis- 
covered on  the  Palatine  Hill.  A  large  edifice 
in  the  Forum,  called  the  Temple  of  Peace, 
has  also  been  named  the  Basilica  of  Constan- 
tine. 

The  most  perfect  Basilica  of  antiquity  exists 

in  Pompeii,  constructed  on  the  south-west, 

and  consequently  the  warm  side  of  the  Forum. 

j  This  edifice  is  '420  feet  by  60.    The  testudo 
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rose  to  the  height  of  about  60  feet,  judgug 
from  the  diameter  of  the  portions  of  the  co- 
himns  still  remaining. 

The  early  Christian  churches  of  Rome  may 
be  considered  as  the  best  resemblances  of  the 
Boman  Basilicie.  Not  only  the  apsis,  but  the 
general  form  of  the  nave  and  aisles,  of  our 
ancient  cathedrals  is  evidently  borrowed  from 
the  Italian  church  Basihca. 

BASIN  is  a  geographical  term  which  is 
used  in  such  expressions  as  the  basin  of  a 
sea,  the  bsisin  of  a  lake,  the  basin  of  a  river ; 
and  it  includes  all  the  countries  drained  by 
the  waters  that  run  into  such  sea,  lake,  or 
river. 

If  the  basin  of  a  sea  runs  far  inland,  and 
comprehends  a  great  extent  of  country,  it 
commonly  contains  large  and  fertile  plains, 
maintains  a  numerous  population,  and  at 
some  period  of  histoiy  ci\'iUzation  has  made 
considerable  progress  within  its  limits.  Thus 
the  basin  of  the  Bay  of  Bengal  comprehends 
countries  not  much  less  tlian  half  of  Europe 
in  extent  Accordingly  we  find,  not  only  that 
it  is,  and  ever  has  been,  much  frequented  by 
vessels,  but  also  that  at  a  very  early  period 
civihzation  made  considerable  progress,  and 
that  at  all  tiuics  the  arts  of  peace  have  been 
greatly  cultivated  within  the  Umits  of  tliis 
basin. 

On  the  other  hand,  if  the  basin  of  a  sea  is 
of  small  extent,  the  surrounding  country  is 
poor,  its  inhabitants  backward  in  civilization, 
and  its  ports  only  occasionally  resorted  to  by 
vessels.  Such  is  the  case  with  the  Arabian 
Gulf,  of  which  tlie  basin  commonly  coincides 
with  its  shores^  and  in  no  place  probably  ex- 
tends more  tlian  twenty  miles  inland. 

The  basins  of  lakes  offer  likewise  several 
varieties.  Those  which  are  commonly  called 
mountain  lakes,  but  with  more  propriety  valley- 
lakes,  have  in  general  a  very  narrow  basin, 
being  inclused  on  all  sides  by  mountains. 
Many  of  them  receive  a  river  at  one  extremity, 
in  which  case  their  basin  runs  up  such  river 
to  its  som'ce.  The  lakes  of  plains  have  in 
gencnd  a  much  larger  basin,  as  they  receive 
the  drainage  of  a  more  extensive  country,  as 
tlie  lakej  of  North  America,  and  those  of 
Bus  si  a. 

In  its  geological  sense,  a  basin  indicates  a 
depression  or  concarity  of  strata.  Thus,  the 
tertiary  basins  of  London,  Hampshire,  and 
Palis,  resting  on  chalk;  the  coal- basin  of 
South  AVales,  resting  on  old  red  sandstone  ; 
and,  in  a  hu^er  sense,  the  ICuropean  basins 
between  the  Ural,  the  Scandinavian  chains, 
and  tlie  Pyrenees,  Alps,  &c.  Some  of  these 
baifius  arc  due  to  the  original  circumstances 
of  deposition,  others  have  ac^^uii'ed  their  con- 
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figoration  from  elevatioiu  Mid 
particular  geographical  areas. 

BASKET-MAKING.  BaakeiB  have  been 
made  from  the  earliest  ages,  in  most  oountries 
where  pliant  willows,  reeds,  or  grasses  are  to 
be  met  with.  In  England  the  osier  or  willow 
is  chiefly  used  for  this  purpose ;  and  many  of 
the  specimens  produced  are  exceedingly  ele- 
gant The  willow  twigs  or  other  materiais 
are  prepared  in  various  ways,  according  to  the 
costUness  of  the  basket  to  be  made ;  and  the 
manufacture  consists  in  a  kind  of  interlacing, 
very  simple  in  its  character,  and  requiring  the 
aid  of  but  few  tools.  Any  of  our  excellent 
Blind  Asylums,  where  industrial  pursuits  are 
carried  on,  will  afibrd  a  pleasing  exemplifica- 
tion of  the  ease  with  which  basket-making  can 
be  carried  on  by  blind  persons. 

A  very  large  per-oentage  of  the  baskets 
bought  by  the  middle  and  woi^dng  dasses  in 
London,  are  made  by  poor  persons,  whose 
wives  and  children  hawk  them  about  the 
streets  for  sale.  It  is  precisely  one  of  those 
trades  likely  to  put  on  such  a  commeroial  as- 
pect— easy  to  learn,  and  requiring  little  or  no 
capital  to  carry  it  on. 

Foreign  baskets  are  imported  to  a  conside- 
rable amount — about  30,000/.  in  the  year  184i^. 

BASQUE  PROVINCES.   The  inhabiUnts 
of  these  Spanish  provinces  are  very  indus- 
trious.   Most  of  tliem  are  engaged  in  agricol- 
ture,  which  is  better  understood  than  in  most 
parts  of  Spain.    Oxen  are  used  in  ploughing, 
but  spade   husbandly  is  the  system  chiefly 
adopted.     The  peasantry  live  generally  in 
cascriot,  or  hamlets  of  six  or  eight  houses. 
Each  farmer  is  the  proprietor  of  the  land  he 
tills.    The  chief  crops  raised  are  wheats  bar- 
ley, oats,  maize,  fruits,  hemp,  flax,  and  pulse. 
Some  poor  wine  called  chacoU  is  made ;  but 
the  common  beverage  is  cider,  apples  beings 
very  abundant    The  chief  iron  mines  and 
smelting  furnaces  of  Spain  are  in  these  pro- 
vinces.    The  ores  are  very  rich;   those  of 
Somorrostro  >ield  33  per  cent,  those  of  Moq- 
dragon  40  per  dent  of  metal.    Copper,  tin« 
marble  of  diflerent  colours,  and  jasper,  ai^ 
also  found.   The  preparation  of  charcoal,  and 
the  important  fishery  on  their  Long  extent 
of  seaboard  afibrd  employment  to  those  not 
engaged  in  tillage  of  the  soil,  or  in  the  iron 
works.  Thd  number  of  corn-mills  for  grinding 
flour,  which  is  one  of  the  principal  exports,  is 
very  great  Somorrostro,  one  of  the  towns,  is  oe* 
lebrate<l  for  its  iroi^mines  and  iron-works,  in 
which  about  OOOOtons  of  iron  are  annaallymade. 

BASllA,  BASSOUA,  or  BUSSORA,  Uie 
chief  town  of  the  Turkish  distriot  of  Basra,  i^ 
the  cliief  inlet  by  wliich  tlie  products  of  Uin* 
dustan  and  the  eastern  countries  are  intxo- 
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daeed  into  the  Turkish  empire.  'Its  commerce 
is  therefore  considerable.  Six  or  eight  British 
ships  anire  annnaOj,  bat  the  chief  part  of  the 
eommeree  is  carried  on  in  Arabian  vessels, 
wfaidh  belong  to  the  merchants  of  Muscat 
The  imports  consist  of  indigo,  sngar,  spices, 
tc^  firom  Hhkdastan,  tin  from  Banca,  shawls 
from  TernA,  pearls  from  Bahrain,  and  cotton 
tod  wDallea  j^oods  and  cutlery  from  Europe ; 
the  exports,  of  bnllion,  copper,  dates,  raw  silk, 
borses,  and  drags.  The  export  of  dates  has 
sometimes  exceeded  10,000  tons  in  a  year. 
The  trade  in  the  interior  is  chiefly  carried  on 
hf  caraTsns  to  Aleppo  and  Bagdad. 

BASSA'NO,  a  town  in  the  delegation  of 
Tlcenxa,  in  Anstrian  Italy,  is  a  place  of  great 
tnde :  it  h&^  manufactures  of  woollen  cloths, 
«tnw  hats,  and  tanneries;  and  it  exports  a 
7rp9t  quantity  of  silk,  the  produce  of  its  own 
territoiy. 

BASSET -HORN,  is  a  clarinet  of  enlarged 
dimensions,  and  the  bell  end  is  wider.  On 
•eeount  of  its  length,  the  tube,  which  consists 
«f  five  pieces,  is  bent  inwards,  forming  a  very 
obtnse  angle.  The  scale  of  this  instrument 
qabiates  neariy  four  octaves — ^from  c,  the 
^wood  "(pace  in'  the  base,  to  a  in  alUssimo, 
melafing  every  semitone  ;  bat  its  real  notes, 
rn  relation  to  its  use  in  the  orchestra,  are  from 
V  beiow  the  base  staff,  to  c,  the  second  leger 
fine  above  the  treble. 

BA'SSTA,  is  a  genus  of  tropical  plants, 
vHdli  yields  many  valuable  substances.  The 
Bcuia  ftirf jffvoea,  the  Indian  butter  tree,  yields 
a  fat^hke  substance,  which  is  a  kind  of  vege- 
table butter.  The  Bania  longi/olia^  the  Indian 
eO  tree,  has  a  3rellowish  ftnit,  from  which  is  ob- 
taaed  by  pressure  a  valuable  oil,  used  by  the 
pnrrer  natrves  of  India,for  their  lamps,for  soap, 
nd^nstaad  of  better  oil,f or  cookery.The  flowers 
also  are  roasted  and  eaten  by  the  Indian  pea- 
saota,  or  bruised  and  boiled  to  a  jelly,  and 
aade  into  small  balls,  which  are  sold  or  ez- 
duBged  for  fish,  rice,  nnd  various  sorts  of 
BBaH  grain.  The  wood  is  as  hard  and  durable 
a§  tAak,  so  that  this  is  one  of  the  most  gene- 
nlly  nsefnl  trees  found  on  the  continent  of 
Infia.  The  Bwtsia  lati/oiia  has  hard  and 
itrmg  wood,  flowers  which  yield  a  spirit  by 
CstiOadon,  and  seeds  from  which  a  conside- 
rable qoantity  of  greenish  yellow  oil  is  ob- 
tsned,  which  is  found  useful  for  the  supply 
<<  lamps.  The  Shea  tree,  another  species,  is 
the  hater  tree^  so  very  important  an  article  of 
liHean  internal  eomnierce. 

BASSO  DI  CA'^TEItV,  a  double  base,  or 
r*«fraAasM>,rednoed  in  size  and  power,  but  not 
m  compass,  and  thus  adapted  to  small  or  pri* 
»«te  rooms.  It  has  fonr  strings ;  two  of  gut, 
aad  two  covered  with  silver  wire,  all  propor- 


tionably  thicker  than  those  of  the  violoncello, 
and  tuned  in  5th3,to  the  same  literal  notes  as 
the  violin,  but  two  octaves  lower  than  the 
latter. 

BASSO-RILIEVO.  The  Italian  term  basso- 
rilievo,  or  the  French  bas-relief,  is  commonly 
applied  to  any  work  of  sculpture  connected 
more  or  less  with  a  plane  surface  or  back- 
ground, and  in  this  general  sense  is  opposed 
to  insulated  detached  figures,  or  sculpture  in 
the  round.  In  its  more  particular  meaning 
basso-rilievo,  low  or  flat  relief,  is  usually  ap- 
propriated to  figures  which  have  a  very  slight 
projection  from  the  ground.  Alio-rilievo^  on 
the  other  hand,  is  not  only  rounded  to  the  fuU 
bulk,  but  has  generally  some  portions  of  the 
figures  quite  detached ;  and  mezzo-rU'wvo,  a 
stylo  between  the  two,  although  sometim&s 
rounded  to  a  considerable  bulk,  has  no  part 
entirely  unconnected  with  the  plane  surface 
or  ground. 

The  British  Museum  contains  unquestion- 
ably the  finest  existing  specimens  of  this 
branch  of  sculpture  in  the  rilievi  which  deco  • 
rated  the  Parthenon,  or  Temple  of  Minerva, 
at  Athens. 

BASSOON,  a  musical  instrument  blown 
through  a  reed.  It  consists  of  four  tubes  of 
wood,  bound  together  And  pierced  for  ven- 
tages, of  a  brass  craned  necic,  in  which  the 
reed  is  inserted,  and  of  several  keys.  The 
whole  length  of  the  tubes  is  64  feet,  but  by 
doubling  up  this  is  reduced  to  four.  It  may 
be  considered  as  a  base  oboe,  and  its  compass 
is  from  b  fiat,  below  the  base  staff,  to  b  flat, 
in  the  treble  staff. 

The  double-bassoon  is  a  bassoon  of  increased 
dimensions,  the  scale  of  which  is  an  octave 
below  that  of  the  ordinary  bassoon.  Tlie 
Serpent  and  the  Ophicleide  now  supply  the 
place  which  it  was  meant  to  fill. 

BASTENNES,  a  village  in  the  French 
department  of  Laudes,  is  noted  for  a  rich 
asphaite  mine,  which  is  said  to  yield  m.'^re 
bitumen  than  the  mines  at  Seyssel.  The 
bitumen  at  Bastenncs  is  very  much  used  as 
cement  for  stone  or  wood ;  and  when  mixed 
with  pebbles  it  forms  an  excellent  pavement 
Its  adhesiveness  is  so  great,  that  stones  ce- 
mented with  it  cannot  be  separated  by  a  less 
force  than  is  snfiicient  to  break  them. 

BASTI'A,  the  most  populous  and  most 
commercial  town  in  the  island  of  Corsica,  has 
manufactures  of  shoes,  glove-leather,  soap, 
wax  candles,  and  liquors.  The  exports  con- 
sist of  wine,  oil,  hides,  timber,  and  csttle. 
Fishing  gives  employment  to  a  large  part  of 
the  population.  Steamers  ply  regularly  every 
week  between  Bastia  and  Marseille. 

BATAVIA,   a  city  on  the  north  coast  of 
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Java,  is  an  important  place,  from  its  excellent 
bay  and  its  advantageous  position  for  Euro- 
pean commerco.  It  is  the  chief  Dutch  settle- 
ment in  the  east,  and  is  a  place  of  mnch  trade. 
The  Oiincse  carry  on  much  traffic  there.  The 
town  is  unhealthy ;  but  the  country  around  is 
very  beautiful  and  fertile,  producing  pine-ap- 
ples, oranges,  shaddocks,  lemons,  limes,  man- 
goes, bananas,  grapes,  melons,  pomegranates, 
custard  -  apples,  papaws,  mangosteens,  and 
rombusteens,  with  many  others  mostly  un- 
known in  Europe.  The  cliief  imports  are 
opium  and  piece  goods ;  the  exports,  sugar, 
coffee,  and  spices :  salt  also  forms  an  impor- 
tant article  of  colonial  commerce.  Near  Ba- 
tavia  tliere  are  some  very  extensive  works  for 
making  salt  from  sea-water. 

BATHS  AND  WASHHOUSES.  The 
practice  of  bathing  is  one  which  is  too  much 
neglected  in  this  countiy.  In  the  east,  and  at 
Home  in  ancient  times,  the  arrangements  for 
bathing  show  much  completeness.  Some  of 
the  iinest  buildings  at  Home  were  Baths. 
Tiiere  were  sixteen  public  baths  at  Rome  in 
the  time  of  Augustus,  besides  many  sump- 
tuous private  baths  ;  the  public  baths  named 
after  or  byAgrippa,  Nero,  Titus,  Domitian, 
Garaoalla,  and  Diocletian,  have  acquired  quite 
a  European  celebrity  for  their  vastness  and 
splendour. 

In  England  domestic  bathing  is  far  too 
little  practised.  As  metal -work  becomes 
cheapened,  the  means  of  so  doing  are  placed 
more  and  more  within  reach  of  the  middle 
class.  The  thower-bathy  especially,  is  becoming 
more  and  more  efficient  and  economical.  One 
form,  recently  introduced,  is  a  kind  of  funnel 
tiu'nod  upside  down,  with  a  colander  or  per- 
forated plate  puicod  over  the  open  surface  of 
the  funnel;  the  small  end  is  held  in  the  hand; 
and  as  long  as  that  exit  is  closed  so  as  to  pre> 
vent  the  admission  of  air,  no  water  can  flow 
from  Uie  colander ;  but  as  soon  as  the  small 
end  is  opened,  water  flows  through  the  perfo- 
rations. The  bather  therefore  keeps  his 
finger  on  the  small  end  of  the  machine  until 
ready  for  the  flow  of  water.  Another  bath  has 
been  more  recently  introduced,  in  which  there 
are  two  holes  stopped  by  the  two  thumbs  at 
the  lower  part  of  the  apparatus ;  it  is  more 
convenient  Uian  tlie  other,  inasmuch  that  the 
liand  has  not  to  be  held  so  high  above  the 
head. 

An  ingenious  improvement  on  the  common 
6ho\er-bath  was  made  in  1844  by  Messrs. 
Ijcvnsj  wlio  registered  their  invention.  It 
consists  in  making  the  water  flow  out  at 
vaiious  heights  and  in  vainous  directions ;  and 
it  is  designated  by  its  inventors  by  the  some- 
what learned  name  of  omni-dircdivt.    Water 


is  in  the  first  instance  poured  into  a  reservoir 
at  the  bottom,  whence  a  small  hand-pump 
forces  it  to  a  resen'oir  at  the  top.  From  this 
upper  reservoir  it  is  made  to  descend  in  a 
great  variety  of  waj'S.  By  pulling  one  parti- 
cular string,  the  water  descends  perpendicu- 
larly, as  in  the  common  shower-bath.  By 
pulling  another  string,  it  descends  along  five 
tubes  which  extend  the  whole  height  of  tlie 
bath,  round  the  outer  circumference ;  and  as 
these  tubes  have  small  orifices  on  the  side 
next  the  bather,  he  can  have  a  number  of 
litUe  streams  pouring  upon  him  from  all  di- 
rections.  By  moving  one  or  more  slides,  he 
can  dose  any  number  of  these  orifloes  in  the 
tubes  so  as  to  limit  the  streams  of  water  to 
particular  directions.  By  turning  a  handle, 
and  holding  a  small  leathern  pipe  in  the  hand, 
the  bather  can  discharge  a  more  copious 
stream  in  any  required  direction  ;  and  by 
moving  another  handle  at  the  bottom  of  the 
bath,  he  can  obtain  an  upward  stream.  The 
apparatus  is  somewhat  complex ;  but  it  cer- 
tainly is '  omni-directive.' 

The  public  baths  in  England  are  very  few 
in  number;  and  being  also  too  high-charged 
to  meet  the  wants  of  the  operative  classes,  a 
happy  suggestion  was  made  to  combine  cheap 
public  baths  with  public  Liundries.  It  was  in 
1844  that  an  association  was  formed  in  Lon- 
don, for  '  Promoting  cleanliness  amongst  the 
Poor ;  *  and  tliis  association  has  been  the  fore- 
runner of  an  amount  of  good  which  can  hardly 
be  calculated.  At  first  it  was  a  charitable 
undertaking,  supported  by  the  benevolent; 
then  it  was  regarded  as  a  commtrcial  under^ 
taking,  planned  so  as  to  support  itself;  and 
at  last  it  has  assumed  the  form  of  a  corporate 
undertaking,  supported  by  parish  or  borongh 
funds.  All  three  varieties  do,  indeed,  exist  at 
the  present  time;  but  it  is  tlie  last  of  the 
three  which  will  probably  be  developed  to  the 
greatest  extent.  Public  ^xashhonses  and 
laundries  were  formed  in  Glasshouse  Yard, 
in  Whitechapel,  and  in  George  Screet,  Hamp 
stead  Road;  and  these  having  been  found 
very  advantageous,  an  Act  of  Parliament  was 
passed  in  1846  empowering  parishes  and 
boroughs  to  construct  baths  and  washhouses, 
under  certain  regulations.  Few  recent  sta- 
tutes  have  worked  so  much  good,  silently  and 
unostentatiously.  Baths  and  washhouses 
have  been  formed,  and  are  now  being  formed, 
not  only  in  various  parts  of  the  metropolis, 
but  in  most  of  the  populous  towns  in  England. 

In  the  George  Street  Baths,  in  the  six 
months  from  March  to  September,  1850, 
tliere  were  63,CX)0  persons  who  used  the  baths, 
and  36,000  who  used  the  washhouses. 

It  is  gratifying  to  leai-n  that  the  French  Na« 
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Uonal  Assembly  has  just  TOted  900,000  francs 
for  the  establishment  oCBaths  andWashhouses. 

BATTENS  are  pieces  of  timber  6  feet  or 
more  in  length,  7  inches  in  width)  and  nsuaUy 
from  2  to  2|  inches  in  thickness.  J>eah  difibr 
from  battens  in  being  always  abo^e  7  inches 
wide,  and  bmtiem-emda  in  being  nnder  6  feet 
long.  These  are  merely  technical  distinctions 
used  in  the  timber  trade. 

BATTERIES,  ELECTRICAL  AND  GAL- 
VANIC. All  that  need  be  said  on  this  head 
in  the  present  worik,  will  be  fonnd  under 
ELECTRO-MzTALLtmoT  and  Gai^yanism. 

BATTLE- AXE,  a  military  weapon  of  offence 
nsed  in  different  conntries  from  the  remotest 
times.  The  introdnction  of  the  batUe-aze 
into  this  conntiy  has  been  attributed  to  the 
Danes :  bat  proofs  of  an  earlier  use  of  it  in 
oar  islands  are  dedndble.  That  it  was  used 
in  England  in  the  Saxon  times  appears  frt>m 
seveml  MSS.  of  the  ninth  century ;  and  the 
English  are  represented  as  using  it,  in  the 
Bayenx  tapestry.  The  pole-axe,  with  an  edge 
on  one  side  and  a  sharp  point  on  the  other, 
is  beliered  to  hare  come  in  with  the  Normans. 
The  use  of  the  batde-axe  declined  during  the 
middle  period  of  English  history. 

BATTLEMENT,  a  parapet  wall,  commonly 
employed  in  castellated  and  in  ecclesiastical 
edifirea  of  that  kind  which  are  distinguished  by 
the  general  name  of  Gothic.  The  battlement 
was  originally  designed  for  the  protection  oi 
the  besieged,  but  afterwards  became  merely 
an  oniament  to  the  edifice.  The  battlement 
is  generally  indented,  with  a  coping  inclined 
both  ways  from  about  the  centre ;  the  lower 
part  between  the  coping  and  the  cornice  of 
the  building  is  often  pierced  and  decorated. 
Mr.  Rickman  has  described  the  characteristic 
features  of  the  Norman,  Early  English,  Deco- 
rated English,  raid  Perpendicular  English 
stjiea  of  battlements. 

Castellated  battlements  have  the  embrasures 
between  the  battlements  sometimes  nearly 
equal  to  the  width  of  the  battlements  them- 
selTcs;  sometimes  the  embrasures  are  nar- 
row, and  the  battlements  wide,  with  the  coping 
mnnlding  placed  horizontally  and  the  sides 
eut  plain.  Another  battlement  consists  of  a 
moulding  running  round  the  battlement  and 
the  embrasure,  while  a  capping  is  set  upon 
the  horizontal  part  of  the  embrasure  and  bat- 
tlement, as  at  York  Minster. 
BAVARIA.  This  important  country,  like  most 
othera  which  have  mountain  ranges  as  well  as 
wide  ^ains  and  river  valleys,  is  rich  in  varied 
prodnce.  Few  countries  possess  a  more  pfo- 
dnctive  soil  than  Bavaria.  Agricultural  indos* 
tty  is  principally  directed  to  the  cultivation  of 
wheat,  rye,  boriey,  and  oats.    The  grape  is 


much  cultivated  in  Bavaria,  especially  for  the 
Franconisn,  the  Steinwein,  and  the  Leisten- 
wein  varieties.  About  20,000,000  English 
gallons  are  supposed  to  be  an  average  produce 
of  Bavarian  wines.  Among  other  articles  of 
Bavarian  vegetable  produce  are  hops,  tobacco, 
flax,  hemp,  linseed,  rapeseed,  mulberry-tieea 
fur  silk  rearing,  fruits  of  many  kinds,  coriander 
and  other  seeds,  madder,  the  potato,  and  fod- 
der for  cattle.  Most  of  the  mountains  are 
finely  wooded. 

The  principal  mineral  products  are  iron, 
coal,  and  salt;  gold  and  silver  are  found  in 
small  quantities,  only  in  the  waters  of  the  Inn, 
Rhine,  Danube,  and  Isar ;  quicksilver,  in  the 
circle  of  the  Rhine ;  and  copper,  which  was 
formerly  raised  in  several  quarters,  is  now 
confined  to  the  works  at  Kahl'and  Kaulsdorf, 
in  the  circle  of  the  Upper  Main.  There  aro 
two  mines  of  cobalt  also  on  the  latter  spot, 
from  which  small  quantities  of  tin,  lead,  and 
antimony  have  occasionally  been  obtained. 
The  Upper  Main,  Rhenish  Bavaria,  Regen, 
Lower  Danube,  and  Isar  territories  are  the 
chief  mining  districts  in  Bavaria.  Among 
the  other  mineral  produce  may  be  named 
black  lead,  sulphur,  poitielain  earth,  marble, 
alabaster,  rock  crystal,  asbestos,  and  many  ol 
the  gems. 

In  Bavaria,  as  in  n.any  other  German  states, 
the  profits  arising  from  vast  establishments, 
and  tiie  concentration  of  productive  powers, 
are  comparatively  unknown  ;  manufacturing 
industry  is  mostly  diffused  over  a  multitude 
of  adventures  on  a  small  scale.  The  menu* 
facture  of  linen?,  which  is  the  chief,  is  not 
confined  to  a  few  large  establishments,  but  is 
scattered  over  the  whole  state,  and  in  many 
districts  the  agricultural  population  partly 
maintain  themselves  by  weaving  linen.  Linen- 
yam  is  also  spun  in  some  districts,  but  not  to 
any  great  extent,  and  chiefly  for  exportation. 
The  manufacture  of  woollens  and  worsted 
hose  is  carried  on  principally  in  Ansbach, 
Baireuth,  Lindan,  Munich,  and  the  Upper 
Palatinate ;  but  this  branch  of  industry  is  in 
the  hands  of  indiriduals,  and  not  carried  on 
in  large  factories.  The  supply  is  very  inade- 
quate to  the  consumption  of  the  country,  and 
sometimes  the  excess  of  imports  over  exports 
has  amoimted  to  40,000^.  per  armum.  There 
is  a  similar  deficiency  in  the  domestic  supply 
of  manufactured  cottons;  the  use  of  improved 
machinery,  however,  is  gradually  increasing 
in  many  quarters,  and  additions  are  constanUy 
making  to  the  number  of  spinning-mills.  The 
districts  about  Augsburg,  Kanf  beueren,  and 
Hof  are  the  most  important  seat^  of  thia 
branch  of  Bavarian  Industry,  and  numbers 
are  also   employed  in  hand-spinning.     The 
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leather  manufactories  are  of  considerable  im- 
poitanoe,  bat  mostly  earned  on  by  nambers 
of  small  manufacturers.  Bavarian  ealf -skins 
are  in  great  repute  and  laigely  exported,  but 
sole  leathers  are  not  produced  in  sufBicient 
quantity  for  the  home  demand.  The  supply 
of  paper,  of  which  Asohaffenbnrg,  Nornberg, 
Fiirth^Augsbnrg,  and  Sohwabach  furnish  many 
fancy  sorts,  is  beyond  the  domestic  consump- 
tion.  Schweinfnit  and  Mainberg  possess 
large  manufactories  of  paper-hangings,  which 
are  of  excellent  quality,  and  in  much  demand 
in  other  German  states.  Straw-platting  has 
increased  considerably  of  late  yeais.  The 
manufacture  of  looking-glasses  and  of  glass 
for  optical  purposes  is  in  a  high  state  of  effi- 
ciency in  Bayaria;  and  the  glass  manufactures 
generally  are  veiy  extensive.  The  manufao- 
tare  of  articles  in  wood,  and  the  felling,  hew- 
ing, and  general  manufacture  of  timber  occupy 
thousands  of  hands.  There  are  nearly  2000 
sawing-mills  in  Bavaria  for  the  prepan^on  of 
boards,  deals,  and  laths ;  and  almost  as  many 
fiunilies  are  wholly  supported  in  Ammergau 
and  Berchtesgaden  by  the  manufacture  of 
articles  in  carved  wood,  some  of  which  are 
very  beautifkd.  There  are  several  porcelain 
manufSustories  at  work ;  that  at  Nymphenburg, 
not  far  from  Munich,  produces  china  which 
may  bear  comparison  with  the  finest  in  Eu- 
rope. The  potteries  and  the  slate- works  are 
numerous.  The  working  of  the  metals  chiefly 
consists  in  extensive  manu&otories  of  iron- 
ware, especially  nails  and  needles,  the  export 
of  wliich  is  considerable.  There  is  amanu- 
&otory  of  arms  at  Amberg  which  supplies  the 
army.  The  gold  and  silver  smiths  of  Munich, 
Wdrzbnrg,  Niimberg,  and  Augsburg,  are  in 
great  repute.  Fire-arms,  fowling-pieces,  can- 
non, brass-ware,  gold  and  silver  leaf,  employ 
a  large  number  of  workmen.  The  brewing  of 
beer,  in  many  respects  the  most  important 
branch  of  manufacture  in  Bavaria,  employs 
upwards  of  5000  establishments,  or  taxed 
brewers,  by  whom  about  one  hundred  million 
gallons  of  beer  are  annually  made.  Many 
establishments  and  institutions  exist  in  Ba- 
varia tending  to  the  encouragement  of  manu- 
fiicturea. 

Though  Bavaria  is  an  inland  country,  its 
trade  is  greatly  favoured  by  its  geographical 
position,  which  has  rendered  it  in  some  degree 
a  central  point  between  the  Mediterranean, 
the  Baltic,  and  the  German  Ocean,  and  a 
medium  of  intercourse  between  the  west  and 
the  east  of  Europe.  Its  excellent  roads, 
rivers,  and  railways,  have  tended  to  the  same 
result.  The  principal  articles  of  export  are 
grain,  salt,  timber,  potashes,  fruit,  liquorice- 
root,  seeds,  hops,  oatUe,  sheep,  swine,  fish, 


flax,  yam,  coarse  linens,  glass,  leather,  beer, 
&e.  The  imports  are  principally  wines,  eotton, 
coffee,  sugar,  rice,  tobacco,  drugs,  sea-fish, 
copper,  oil,  hides  and  skins,  hemp  and  flax, 
silk  and  silk  goods,  woollens,  lead,  furs,  honey, 
and  obeese. 

Bavaria  being  an  inland  country,  all  British 
goods  reach  there  by  indirect  means ;  so  that 
the  amount  can  hardly  be  stated. 

To  the  extent  of  her  means,  Bavaria  ia 
making  preparations  to  occupy  a  place  in  the 
Industrial  Exhibition  of  1851.  All  the  chief 
towns  will  be  contributors,  and  many  of  the 
articles  contributed  will  be  of  a  peculiar  cha- 


BATEUX,  a  town  in  the  French  department 
of  Calvados,  is  famous  for  its  manufacture  of 
lace.  There  is  a  manufacUwy  for  produeing 
large  lace-pieces,  such  as  dresses,  scarfs, 
shawls,  mantiUas,  &e.  These  laoes  are  ex- 
ported to  Spain,  Mexico,  the  United  States, 
and  elsewhere.  The  pmcelain  of  Bayeox 
maintainH  a  very  high  repute.  Muslins,  sei^gea, 
calicoes,  table-linen,  cotton  yam,  leather,  and 
hats  are  also  manufactured. 

BAYEUX  TAPESTRY,  a  web  or  roU  of 
linen  cloth  or  canvass,  preserved  at  Bayeux, 
upon  which  a  continuous  representation  of  the 
events  connected  with  the  invasion  and  con- 
quest of  England  by  the  Normans  is  worked 
in  coloured  woollen  thread,  after  the  manner 
of  a  sampler.  It  is  20  indhes  wide,  and  214 
feet  long ;  and  is  divided  into  72  compartments, 
each  of  which  bears  an  explanatory  Latin  in- 
scription. It  is  stated  traditionally  to  have 
been  worked  by  or  under  the  superintendenoe 
of  Matilda,  the  Conqueror's  queen,  and  pre- 
sented by  her  to  the  cathedral  of  Bayeox,  of 
which  Odo,  the  Conqueror's  half-brother,  was 
bishop.  It  represents  the  minutest  manners 
and  customs  of  the  earliest  Norman  lines  in 
England,  and  was  evidently  designed  while 
the  particulars  of  the  contest,  of  many  of 
which  it  affords  the  only  record  known,  wers 
fresh  in  recollection.  A  curious  illustratiait 
of  its  minute  aeooraey  ot  detail  ooeors  in  the 
compartment  representing  the  funeral  of  Kd. 
ward  the  Confessor,  where  a  person  is  repre- 
sented pladng  a  weathercock  upon  the  spire 
ot  Westminster  Abbey;  indicating  that  the 
building  was  scarcely  finished  at  the  time  of 
his  decease. 

BAYO'NNE,  a  town  in  France,  on  the  eoa- 
fines  of  Spain,  has  extensive  rope-walks,  glass 
bottle  factories,  sugar  refineries,  ship  building 
yards,  and  estahlishments  for  fitting  out  shipe 
for  the  whale  fishery.  It  is  Damons  for  ita 
hams,  for  its  liqueur-brandies,  and  for  its  «ho<> 
colate.  The  trade  of  the  town  is  very  consi- 
derable.   The  exports  consist  of  broad  detb. 
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hoeBf  aiUcs,  and  other  mannfafitureJ  articles, 
wine»  brandy,  timber,  planks,  pitch  and  tar, 
drugs,  Ac  The  imports  are  chiefly  Spanish 
wool,  saffiron,  liquorice,  bullion,  6ec  The 
coasting  trade  employs  tlie  greater  part  of  the 
Teesels  which  enter  or  leave  the  port  of  fia- 
yonne. 

fiAZAAB.  In  Turkey,  Egypt,  Persia,  and 
India,  this  term  distinguishes  thoee  parts  of 
towns  which  are  exclusively  appropriated  to 
trade.  In  this  exclusive  appropriation  they 
resemble  our  markets;  but  in  other  respects 
they  approximate  more  nearly  to  our  retail 
shops. 

The  regular  baauan  consist  of  a  connected 
Kriea  of  streets  and  lanes ;  and,  when  of  a 
superior  description,  they  are  vaulted  with 
high  brick  roofs.  The  domes  or  cupolas  which 
suzmount  the  vaulting  admit  of  a  subdued 
daylight.  In  (he  best  specimens  of  the  vaulted 
bazaar  the  passages  are  lined  on  each  side 
with  a  uniform  series  of  shops,  the  floor  of 
which  is  a  platform  raised  from  two  to  three 
feet  above  the  level  of  the  ground,  and  faced 
with  brick.  As  the  vault  springs  firom  the 
front  of  the  line  of  shops,  they  seem  like  a 
series  of  recesses,  and  the  partition-walls  be- 
tween them  appear  like  piers  supporting  the 
areh.  These  recesses  are  entirely  open  in 
frt>nt,in  all  their  height  and  breadth ;  they  are 
scarcely  more  than  very  small  closets,  seldom 
exceeding  six  feet  in  breadth,  rarely  so  deep 
as  wide,  but  generally  from  eight  to  (en  feet 
in  heaght,  and  occasionally  more.  But  in  the 
more  respectable  parts  of  large  bazaars,  there 
is  generally  a  little  door  in  the  back  wall  which 
c^ndncts  to  another  small  and  dark  oloset, 
which  serves  the  purpose  of  a  store-room. 
The  fjtmi  cell  is  the  shop,  on  the  floor  of 
which  the  master  sits  with  liis  goods  all  around 
him. 

The  peculiar  principle  of  the  oriental  bazaars 
is  that  all  the  shops  of  a  city  are  there  eoi- 
lected,  instead  of  being  dispersed  in  different 
streets  as  in  Europe;  and  that  in  this  ooUected 
fonn  the  difierent  trades  and  ocoupationa  are 
severally  associated  in  diflerent  parts  of  the 
bazaar,  instead  of  being  indiscriminately  min- 
gled as  in  our  streets. 

An  English  Bazaar,  in  which  many  different 
kinds  of  manufactors  are  assembled  under 
the  same  roof,  is  not  a  good  imitation  of  its 
eastern  original. 

BDK'LLIUM  is  a  gum-resin,  the  produce 
of  a  species  of  amyris,  or  rather  balsamoden- 
dron,  a  native  of  India.  This  substance  oocurs 
in  masses  sometimes  as  large  as  a  walnut,  in 
oblong  or  angular  pieces  of  a  yellow,  red,  or 
brownish  colour.  The  clearest  pieces  are 
transparent ;  the  odour  is  weak  and  peculiar ; 


the  taste  bitter,  balsamic,  and  resembling 
myrrh,  or  Venice  turpentine.  It  is  tolerably 
brittle  at  the  ordinary  temperatm^e  of  the  at- 
mosphere, but  with  a  slight  increase  of  heat 
the  finer  kinds  msy  be  kneaded  between  the 
fingers. 

Besembling  myrrh  in  appearance,  it  also 
resembles  it  in  its  eflfects  upon  the  human 
system,  snd  is  oHen  fraudulently  substituted 
for  it:  it  is  however  weaker,  while  it  is  more 
disagreeable  and  acrid.  It  is  now  disused  in 
Britain,  but  is  found  intermixed  with  gum 
Arabic. 

BEACON,  a  sign  ordinarily  raised  upon 
some  forelsnd  or  high  ground  as  a  sea-mark. 
It  is  also  tlie  term  used  for  the  fire-signal 
which  was  formerly  set  up  to  alarm  the  country 
upon  ths  approach  of  a  foreign  enemy.  The 
power  of  erecting  beacons  as  sea-marks  was 
originally  in  the  king,  and  was  usually  dele- 
gated to  the  lord  high  admiral  Many  sea- 
marics,  signal-posts,  and  substitutes  for  light* 
houses,  are  still  called  beacons. 

BEADS.  The  manufacture  of  Glass  Beads 
is  carried  on  in  the  following  manner,  at  Mu- 
rano  near  Yemce.  Tubes  of  glass  of  various 
colours  are  drawn  out  to  great  length,  in  a 
gallery  adjoining  the  glass  house ;  in  the  same 
way  as  barometer  and  thermometer  tubes  are 
drawn  out  in  an  English  glass  house.  The 
tubes  are  then  cut  into  very  small  pieces  of 
nearly  uniform  length,  on  the  edge  of  a  fixed 
chiseL  These  small  pieces  are  put  in  a  heap 
into  a  mixture  of  fine  sand  and  wood  ashes, 
and  stirred  about  with  an  iron  spatula  till 
their  carities  get  filled.  The  mixture  is  trans- 
ferred to  an  iron  pan  suspended  over  a  mode- 
rate fire  and  continually  stirred  until  the 
cylindrical  bits  assume  a  smootli  rounded 
form.  When  removed  from  the  fire,  and 
cleared  out  in  the  bore,  they  constitute  beads. 

Foreign  beads  are  impoxted  to  the  value  of 
8,000/.  to  10,(X)0^  annually. 

BEAN.  There  are  two  distinct  kinds  of 
beans  cultivated;  the  one  is  our  common  gar- 
den or  field  bean:  the  other  is  the  French 
bean,  haricot,  or  kidney-bean. 

The  common  bean,  of  which  there  are  seve- 
ral varieties,  bears  a  pod  containing  several 
oblong  rounded  seeds,  which  are  used  in  the 
soft  young  state  for  the  table,  and  in  the  hard 
dry  state  for  domestic  animals  chiefly,  either 
whole  or  ground  into  merl.  The  Wintltor 
bean  and  the  hone  bean  are  the  two  chief 
varieties.  The  usual  mode  of  sowing  is  to 
drill  them  by  a  machine,  at  the  distance  of 
from  twenty  to  tliirty  inches,  according  to  the 
richness  of  the  soil;  or  to  dibble  them  by 
hand.  The  soil  best  adapted  for  beans  is  a 
rich  strong  loam,  such  as    produces    good 
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wheat  In  snch  a  Boil  tlie  prodace  is  some- 
times fifty  or  sixty  bushels  per  acre,  but  an 
average  crop,  on  moderate  land,  is  about  half 
that  quantity.  The  wheat  which  follows  beans 
is  generally  good  and  heavy,  and  seldom  runs 
to  straw.  In  cold  wet  soils  beana  require 
great  care  to  ensure  good  crops.  Although 
the  nutritious  matter  in  a  good  crop  of  beans 
is  great)  and  almost  equal  to  that  obtained 
from  a  crop  of  wheat,  it  exhausts  the  soil 
much  less ;  and  thus  there  is  perhaps  no  crop 
bearing  seed  which  gives  so  great  a  return 
with  so  small  an  expenditure  of  the  nutritive 
juices  of  the  soil. 

The  principal  use  of  beans  is  to  feed  horses, 
for  which  purpose  they  are  admirably  adapted, 
and  far  more  nourishing  than  oate.  They 
should  be  bruised  or  split  in  a  mill,  and  given 
to  horses  mixed  with  hay  and  straw  cut  into 
chaff.  Great  quantities  of  beans  are  con- 
sumed in  fatting  hogs,  to  which  they  are 
given  whole  at  first,  and  afterwards  ground 
into  meal.  Bacon  hogs  may  be  fatted  almost 
entirely  on  beans  and  bean -meal.  Bean-meal 
given  to  oxen  soon  makes  them  fat.  All  but 
the  very  best  wheaten  flour  is  adulterated  with 
bean  meal. 

The  French  bean,  kidney  bean,  or  haricot 
bean,  is  chiefly  cultivated  for  its  tender  and 
succulent  pod,  being  one  of  the  most  esteemed 
vegetables  for  the  table.  The  dried  seeds  are 
also  boiled  after  being  soaked  in  water  for 
some  time,  and  are  thus  used  veiy  extensively 
by  the  French. 

The  imports  of  beans  for  three  years  were — 

1846  ..         255,047  \    Qrs. 

1847  ..         443,675    .     of 

1848  ..         400,353  )  beans. 
BEAR.     Many  species  of  bear  contribute 

in  various  ways  to  the  arts  and  to  domestic 
economy.  In  the  Arctic  countries  the  brown 
bear  is  hunted  and  taken  in  pitfalls  and  traps 
of  various  kinds ;  and  in  some  countries,  as 
Lapland  and  Eamtchatka,  there  is  no  part  of 
the  animal  which  is  not  turned  to  some  useful 
purpose.  The  fur  of  the  brown  bear  in  youth 
is  of  a  yellowish  colour,  excepting  on  the  feet, 
where  it  is  of  a  deep  black.  The  block  bear 
inhabits  every  wooded  district  of  the  American 
continent,  from  the  Atlantic  to  the  Pacific, 
and  from  Carolina  to  the  shores  of  the  Arctic 
Sea.  Every  where  however  its  numbers  have 
been  greatly  thinned,  partly  owing  to  the  value 
of  the  animal's  skin  in  commerce,  and  partly 
to  the  tide  of  Euriipean  colonization.  It  must 
not,  however,  be  imagined  that  *  bear's  skin  ' 
gloves  or  other  articles  of  dress  are  necessarily 
made  from  the  skin  of  the  animal  whose 
name  tliey  assume.  No  part  is  useless  to 
the  American  bear-hunter:  the  flesli,  the  fut, 


and  the  skin  are  peculiarly  esteemed ;  and  m 
feast  of  bear's  flesh  is  conducted  with  many 
observances.  Of  the  Syrian  bear,  the  gall  is 
in  great  esteem ;  the  skins  are  sold,  and  so  is 
the  dung,  which  is  used  as  medicine  for  dis- 
eases of  the  eye  in  Syria  and  Egypt.  The 
fur  is  woolly  beneath,  with  long  straight  or 
but  slightly  curled  hair  externally.  Many 
other  species  of  bear  are  occasionally  captured 
for  the  sake  of  their  furs.  The  bear-skins 
imported  into  this  country  in  1848  amounted  in 
number  to  9712,  of  which  about  two-thirds  were 
from  the  Hudson's  Bay  Company's  territories. 

It  is  perhaps  scarcely  necessary  to  inform 
any  reader  of  average  intelUgence,  that  the 
bear's  grease  so  profusely  advertised  has,  for 
the  most  part,  had  little  indeed  to  do  with 
the  life  or  the  death  of  bears.  More  is  used 
every  year  in  England  than  could  be  procured 
from  the  carcases  of  all  the  obtiunable  bears 
in  all  coimtries.  Large  quantities  of  the  so- 
called  bear's  grease  are  made  of  hog's  lard, 
palm  oil,  and  flowers  of  benzoin. 

BEARING,  the  direction  of  the  line  drawn 
from  one  point  to  another,  is  a  term  usually 
applied  to  the  points  of  the  compass.  To  take 
bearings  is  to  ascertain  the  points  of  the  com- 
pass on  which  objects  lie.  The  distances  of 
a  ship  from  a  headland  may  be  found  by  ob- 
serving its  bearings  at  two  diflbrent  hours  of 
the  day,  knowing  the  course  or  bearing  of  the 
ship's  path  and  the  distance  sailed  in  the  in- 
termediate time. 

BEAUCAIRE,  a  town  in  the  department 
of  Gard  in  France,  is  very  advantageously 
situated  for  trade ;  whereby  it  has  long  been 
an  entrep6t  of  the  trade  of  France  with  Spain, 
Africa,  Italy,  and  the  Levant  One  of  the 
great  old  fairs  of  Europe  is  held  here  eveiy 
year ;  when  Greek,  Armenian,  Turkish,  Egyp. 
tian,  Arabian,  Italian,  Spanish,  and  Moorish 
merchants  arrive  to  sell  the  merchandise  of 
their  I'espective  countries  and  take  away  in 
return  the  manufactures  of  France.  The  con- 
course of  people  at  this  fair  in  ordinary  tames 
is  said  to  exceed  100,000.  For  their  accom- 
modation a  supplemental  town,  regularly  laid 
out  in  streets,  is  built  of  tents  in  a  vast  mea-> 
dow  bordered  with  ehn  and  plane  trees,  which 
extends  between  tlie  Rhone  and  the  ruins  of 
the  old  castie.  Here  articles  of  every  kind, 
whether  of  convenience  or  luxury,  may  be 
found;  and  in  this  city  of  canvas  the  main 
business  of  the  fair  is  transacted.  A  tribunal 
consisting  of  twelve  members  settles  any  dis- 
putes between  the  buyers  and  sellers  duxing 
the  continuance  of  the  fair.  The  prefect  of 
Gard  always  attends  and  entertains  the  prin- 
cipal merchants  and  strangera.  The  trsns- 
actions  at  this  fair,  which  lasts  two  or  three 
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weekdf  tfo  said  to  cause  on  ontlBy  of  above 
150  xnillions  of  francs,  and  to  be  bo  profitable 
to  the  good  folks  of  Beaucaize,  that  when  it 
terminates  they  resume  the  far  nienie  habits 
of  the  south,  having  gained  in  one  month 
wherewith  to  take  their  ease  during  the  rest 
of  the  year. 

The  ordinary  commerce  of  the  town  consbts 
of  com,  flour,  provision  stores,  wine,  oak 
planks,  £c.  Tbe  principal  manufactures  are 
liCMiiety,  serge,  silk  stufiEs,  olive  oil,  pottery, 
and  leather.  The  Axles  and  Lyon  steamboats 
land  and  take  up  passengers  at  Beaucaire. 

BEAUNE,  an  old  Bnrgundian  town  in  the 
department  of  Cdte>d'-Or,  in  France,  has 
manufactures  of  broad-doth,  serge,  druggets, 
and  great  numbers  of  wine-casks.  There  are 
beet-root  sugar-refineries,  vinegar-works,  dye- 
houses,  breweries,  and  tanneries  in  the  town, 
the  trade  of  which  consists  in  the  products 
named,  and  in  com,  catUe,  and  provisions. 
Beaune  exports  annually  about  40,000  butts 
of  wine. 

BEAUTAIS,  an  ancient  episcopal  city  of 
Piciu-dy,  has  some  very  important  manufac- 
tures. It  has  long  been  famous  for  its  silk 
tf^stries  ;  broad  cloths  of  every  quaUty  and 
colour,  flannels,  swansdowns,  shawls,  h(Miery, 
cotton  and  woollen  yam,  ribands,  black  lace, 
china,  and  chemical  products,  are  also  exten- 
sively manufactured.  The  greater  part  of  the 
cloth  worn  by  the  French  army  is  made  at 
Beauvais.  There  are  also  several  establish- 
ments for  bleaching  linen,  besides  tanneries, 
and  dye  houses.  The  commerce  of  the  town 
consists  of  its  industrial  products  and  com. 

BEAVER.  The  beaver  is  almost  as  inter- 
esting to  us  as  an  artificer^  in  the  formation 
of  his  retreat,  as  in  respect  to  tne  valuable 
fur  which  he  yields,  and  which  ha^  in  past 
years  been  so  largely  used  for  hats  (though 
less  now  than  formerly).  It  is  not  only  for 
its  fur  that  tbe  beaver  is  prized,  but  for  a 
product  called  castor,  found  in  certain  glandu- 
lar sacs,  and  used  in  medicine  and  perfumery. 
The  fur  of  the  beaver  varies  from  glossy 
brown  to  almost  black ;  the  toil,  or  caudcd 
paddle,  used  as  a  rudder  in  diving  or  ascend- 
ing, is  flat,  scaled,  and  oarlike. 

The  beaver-skins  imported  inl848  amounted 
in  number  to  41,132;  almost  entirely  from 
tbe  Hudson's  Bay  Company's  Territories. 

BEDFORD  LEVEL.  The  Bedford  Level 
is  an  instructive  example  of  energy  overcoming 
natund  difficulties.  The  level  comprises  about 
400,000  acres  of  flat  country  in  the  fen-district 
of  Lincolnshire,  Cambridgeshire,  &c.  There 
is  abnndant  evidence  that  it  was  once  a  forest, 
and  then  a  stagnant  morass ;  and  to  bring 
the  morass  into  the  state  of  fertile  corn-fields, 


has  been  the  object  of  tlie  Bedford  Level 
Drainage.  This  drainage  has  been  in  pro- 
gress, at  intervals,  for  four  centuries  :  the 
principal  worics  being  the  construction  of 
canals  or  artificial  rivers  to  carry  off  the  stag 
nant  water  to  the  sea.  These  riven  or  <  cuts,' 
are  several  miles  long,  and  of  various  widths. 
One  of  the  great  works  is  that  called  the 
Nene  Outfall,  which  includes  a  cut  six  miles 
long  by  200  feet  wide,  and  which  was  made  at 
the  cost  of  200,000/. 

At  the  present  time  very  extensive  opera- 
tions are  in  progress.  A  fine  bridge  is  being 
constructed  over  the  Nene  at  Sutton  Wash ; 
the  cuts  and  embankments  in  the  northern 
part  of  the  ILevel  are  imdergoing  improve- 
ments ;  and  the  whole  of  Whittlesea  Mere  is 
being  drained.  The  public  spirit  and  the 
private  munificence  which  have  marked  the 
encouragement  given  to  this  useful  enterprise 
by  tbe  successive  Dukes  of  Bedford,  well  jus- 
tify the  name  given  to  the  Level. 

BEDFORDSHIRE  is  the  most  purely 
agricultural  county  in  England,  baring  the 
smallest  proportional  number  of  inhabitants 
engaged  in  manufactures  and  trade.  Indeed, 
it  can  hardly  be  said  that  the  county  contains 
any  persons  engaged  in  manufactures;  the 
comparatively  few  persons  so  employed  might 
with  equal  propriety  have  been  included  among 
the  class  engaged  in  trade  or  handicraft,  their 
employment  being  for  the  most  part  that  of 
straw-plaiting. 

BEDSTEAD,  the  frame  employed  to  sup- 
port a  bed.  Bedsteads  of  iron  and  brass,  of 
very  light  and  simple  construction,  occupying 
Uttle  space,  easily  taken  to  pieces  and  put  to- 
gether, and  affording  the  best  security  against 
the  harbouring  of  vermin,  have  been  much 
used  of  late  years,  and  may  be  highly  recom- 
mended as  favourable  to  health  and  cleanli 
ness.  Mr.  Winfield,  the  eminent  brass  manu- 
facturer of  Birmingham,  patented  many  valu- 
able improvements  in  metallic  bedsteads,  in 
1848.  In  the  next  following  year  Messrs. 
Sturges  and  Harlow,  also  of  Birmingham, 
patented  other  improvements  in  bedsteads, 
calculated  to  impart  elasticity  to  various  parts. 
The  metallic  bedsteads  of  Birmingham  manu- 
facture, and  probably  others  from  the  conti- 
nent, will  occupy  a  place  in  the  Industrial 
Exhibition  of  1851. 

Invalid  bedsteads  have  been  contrived,  in 
which,  besides  offering  facilities  for  performing 
snxi^cal  operations,  dressing  wounds,  <fec.,  in- 
genious mechanism  has  been  applied  to  enable 
the  patient  to  vaiy  his  position  with  very  httle 
labour  or  trouble ;  but  all  contrivances  of  this 
character  fall  short  of  Dr.  Amott's  hydrostatic 
I  bed,  or  water-bed,  in  which  a  very  soil  feather- 
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bed  or  mattress  is  laid  npon  a  iraterproof  I 
sheet  floatiiig  upon  the  surface  of  a  tank  or 
vessel  partly  filled  with  water.  The  support 
ofiered  by  such  a  bed  is  so  perfectly  equable 
as  to  afford  comfortable  rest  under  circam- 
stances  where  the  unequal  pressure  of  the 
body  upon  the  softest  ordinary  bed  would  be 
painful  and  ix^jurious;  while  its  yielding  cha- 
racter will  in  many  cases  allow  the  application 
of  poultices,  or  the  performance  of  other 
offices  of  the  sick-chamber,  without  any  alte- 
ration of  the  patient's  position. 

BEE.  We  can  only  notice  this  small  but 
important  insect,  in  so  far  as  regards  the 
honey  and  wax  of  the  honey-bee.  A  colony  of 
bees  is  termed  a  swarm,  or  a  hive,  and  con- 
sists of  three  sorts,  viz.  males  or  drones,  neu- 
ters or  workers,  and  the  queen  or  reigning 
female.  A  hive  of  bees,  besides  males,  workers, 
and  queen,  consists  also  of  eggs  and  larvie, 
destined  to  form  a  future  brood.  The  number 
of  workers  in  a  well- stocked  hive  varies  from 
15,000  to  20,000.  The  number  of  males,  or 
drones  is  irregular;  sometimes  they  amount 
to  1000,  sometimes  only  to  600  or  700. 

To  the  labours  of  the  workers  are  due 
various  products,  as  honey,  bee-bread,  wax,  and 
propolis. 

Honey. — ^Honey  is  the  nectar  of  flowers, 
lapped  out  of  the  nectary  by  the  tongue,  and 
conveyed  to  the  crop  or  honey-bag.  Here  it 
undergoes  but  little  alteration  (for  honey  ex- 
tracted from  some  plants  is  poisonous),  and 
is  disgorged  into  the  cells  destined  to  receive 
it.  Of  these  some  are  store-cells,  others  are 
filled  for  daily  use.  A  single  cell  will  contain 
the  contents  of  many  honey -bags ;  and  though 
the  cell  is  horizontal  the  honey  will  not  escape, 
for  a  thick  cream  arises,  and  forms  a  glutin- 
ous film  obliquely  placed,  keeping  in  the 
treasure.  The  store  cells,  when  filled,  are 
covered  with  a  waxed  lid. 

Bee-Bread. — While  the  bee  is  extracting  the 
sweets  of  the  flowers,  it  becomes  covered  with 
the  pollen  of  the  anthers ;  this  pollen  it  wipes 
off  from  its  body  with  the  brushes  of  its  legs, 
collects  every  particle  together,  and  kneads  it 
into  two  little  masses,  which  are  each  placed 
in  a  ffort  of  basket  on  the  broad  surface  of  the 
tibia  or  middle  joint  of  the  leg,  where  a  fHnge 
of  elastic  hair  over-arches  a  concavity,  and 
acts  as  a  sort  of  lid  or  covering.  Thus  bur- 
dened, off  the  insect  flies  to  the  hive ;  first 
the  honey  is  safely  lodged,  then  the  bee-bread, 
or  kneaded  pollen,  is  disposed  of  as  cireum- 
stanees  may  require.  Sometimes  it  is  eaten 
by  several  bees,  called  by  a  peculiar  sort  of 
hum  to  their  repast,  and  if  more  is  collected 
than  required  for  present  use  it  is  deposited  in 
some  of  the  empty  cells  as  a  ftitiire  provision. 


Wax. — ^Wax  is  a  peculiar  secretion  in  little 
pouches  or  cells,  beneath  the  scales  of  the  ab- 
domen. Of  these  pouches  there  are  gene- 
rally four  on  each  side,  at  the  base  of  each  in- 
termediate segment  on  the  imder  surface,  and 
concealed  by  the  overlapping  of  the  preceding 
segment.  It  would  appear  that  by  some  in- 
ternal process  wax  is  elaborated  from  hone}', 
as  the  wax  workers  retain  the  honey  when  wax 
is  required,  which  they  would  otherR'ise  dis- 
gorge into  the  cells.  The  wax  oozes  out 
between  the  abdominal  rings  in  the  form  of 
little  laminn  ;  it  is  then  worked  with  the 
mouth,  and  kneaded  with  saliva,  that  it  may 
acquire  the  requisite  degree  of  ductility  for  the 
construction  of  the  comb. 

PrdpolU. — This  is  a  glutinous  or  gummy 
matter,  employed  for  smearing  or  varnishing 
the  waxen  cells.  It  is  procured  from  the  buds 
of  various  trees,  as  the  birch,  &c.  The  bees 
prociure  this  gum  by  means  of  their  mouth, 
prepare  it,  load  each  bind  leg  with  it,  and  so 
carry  it  to  the  hive.  It  is  employed,  not  only 
in  varnishing  the  cells,  but  in  stopping  up 
crevices,  for  coating  the  sticks  which  support 
the  combs,  and  for  mixing  with  wax,  and 
patching  up  weak  part€.  Often  it  is  spread 
interiorly  over  the  dome  of  the  hive,  and  it  is 
mixed  up  with  the  wax  forming  the  cells. 

The  marvellous  instinct  which  impels  the 
bee  to  construct  its  beautiAil  honey-comb,  we 
do  not  touch  upon  here. 

BEECH.  The  common  beech,  known  in 
America  as  the  ivfUte  beech,  is  the  most  useful 
species  of  this  valuable  tree.  The  timber  is 
hard,  and  is  employed  for  a  great  variety  of 
purposes.  It  is  used  for  the  keels  and  side 
planking  of  ships ;  for  ringing  mill-wheels  ; 
for  making  piles,  weirs,  sluices,  flood-pates, 
and  other  constructions  exposed  to  the  action 
of  water;  for  cogs  of  wooden  wheels  ;  for 
making  bedsteads  and  chairs;  for  panels  of 
carriages  :  for  various  articles  in  joinery, 
cabinet-making,  and  turnery ;  for  number!. »ss 
small  articles  of  household  f\.tfniture ;  for  mil- 
way-sleepers  ;  for  barn-floors  ;  for  herring 
barrels  ;  for  wooden  shovels  and  peels ;  for 
wooden -screws  and  sieves.  In  Germany 
beech-wood  is  used  for  many  of  the  purposes 
above-named  ;  and  also  for  gtm-carriages, 
wheel-felloes,  bowls,  porringers,  salt  boxes, 
spindles,  rollers,  spinning  -  wheels,  pestles, 
presses,  bellows,  and  numerous  other  articles ; 
while,  sawn  into  thin  boards,  it  is  used  for 
boxes,  packing  cases,  sword  scabbards,  and 
even  the  boards  of  books  (instead  of  mill- 
board). In  France,  besides  other  purpost*^, 
beech  is  used  for  gun-stocks,  plough  sock-*, 
cricket  bats,  cheap  knife-handles,  and  cheap 
MtMs  or  wooden  shoes. 
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Beech  is  nsed  to  an  enormous  extent  in 
France  and  Germany  for  fuel.  The  bark  is 
used  in  tanning.  The  dried  leaves  are  said  to 
form  an  excellent  substitute  for  fibers  in 
beds,  and  to  be  laiigely  employed  in  such  a 
way  in  some  districts.  The  dried  catldns  of 
the  leaves  are  used  to  stuff  cushiotis.  The 
masi  or  (hut  is  eaten  by  many  animals ;  and 
firom  this  fruit  an  oil  aseful  for  lamps  and  for 
cooking  is  obtained.  A  Beecfi-OU  Company 
was  one  of  the  most  noted  commercial  specu- 
ladons  of  Queen  Anne's  reign. 

BEER-MACHINE.  In  the  ordmary  Beer 
Machine,  each  handle  has  a  single  action, 
that  is,  draws  firom  one  cask  only;  but  in 
many  respects  it  would  be  useful  if  two  pumps 
could  be  worked  at  once  by  the  same  handle. 
From  the  rapid  fluctuations  which  malt-liquor 
undergoes  in  quality,  owing  to  changes  in  the 
weather,  it  is  frequently  neoessary  for  the  re- 
tailer to  mix  old  and  new  beer  together,  in 
order  to  maintain  a  uniform  quaUty.  This  is 
done  either  by  drawing  from  two  butts,  by  two 
pomps  and  two  handles,  or  by  mixing  beer  of 
two  ages  in  the  same  butt,  by  which  a  liability  to 
a  new  fermentation  Is  incurred.To  obviate  these 
inconveniences  was  the  purpose  of  Ernest's 
Beer  Engines,  patented  a  few  years  ago.  The 
arrangement  of  this  machine  is  very  ingenious. 
One  handle  works  the  levers,  rods,  and  pistons 
of  two  pumps,  which  may  be  connected  with 
the  beer  in  two  butts.  In  the  usual  perpen- 
dicular position  of  the  handle  it  works  both 
pumps  at  once ;  but  if  drawn  a  little  on  one 
side,  by  a  slight  movement  of  the  hand,  it 
works  one  pump  only ;  and  it  is  optional  with 
the  drawer  whether  to  work  one  or  the  other 
pump,  or  both,  and  whether  to  draw  equally 
or  unequally  from  both. 

BEET.  There  are  two  distinct  species  of 
beet  commonly  cultivated,  each  containing 
several  varieties,  the  one  called  Beta  cicla, 
which  produces  succulent  leaves  only,  the 
other  Beta  vulgarity  distinguished  by  its  large 
fleshy  root.  The  acla  is  chiefly  cultivated  in 
gardens  as  a  culinary  vegetable,  and  forms 
one  of  the  principal  vegetables  used  by  agri- 
cultural labourers  and  small  occupiers  of  land 
in  many  parts  of  Germany,  France,  and  Switn 
zerland.  The  second  species,  the  Bet4t  vul- 
ffarisy  or  Beet-Root,  has  been  long  cultivated,' 
especially  that  variety  called  the  red  beet, 
which,  when  boiled  and  sliced,  makes  such  an 
excellent  addition  to  salads. 

The  common  field-beet  for  cattle,  or  mangel 
trwrzeij  which  has  been  long  known  in  Ger- 
many, was  introduced  into  England  at  the 
latter  end  of  the  last  century.  There  are  few 
crops  so  valuable  for  winter  food  for  cattle  as 
the  beet;  Swedish  turnips  exceed  them  in  the 


quantity  of  nourishment,  weight  fot  weight, 
but  on  good  light  soils  the  produce  of  the  beet 
per  acre  is  much  greater.  The  white  beet  has 
been  chiefly  cultivated  for  the  extraction  of 
sugar  from  its  juice.  It  is  smaller  than  the 
mangel-wurzel,  and  more  compact,  and  ap- 
pears in  its  texture  to  be  more  Uke  the  Swe- 
dish turnip.  The  beet-root  sugar  manufacture 
sprang  up  in  France  in  consequence  of  Bona- 
parte's scheme  for  destroying  the  colonial  pros- 
perity of  OreatBritainby  excludingBritish  colo- 
nial produce.  It  having  been  found  that  from 
the  juice  of  the  beet-root  a  crystallizable  sugar 
could  be  obtained,  he  encouraged  the  estab- 
lishment of  the  manufacture  by  every  advan- 
tage which  monopoly  and  premiums  could 
give  it  According  to  Chaptal,  the  process  is 
tlms  conducted.  The  roots,  after  being 
cleansed  by  washing  and  scraping,  are  rasped 
and  reduced  to  a  pulp  in  a  rasping  machine. 
When  ground,  the  pulp  is  powerfully  squeezed 
by  a  press,  in  canvass  bags,  to  expel  the  juice, 
which  is  received  in  a  copper.  In  this  copper 
the  beet-juice  is  heated  to  about  178''  Fah. ; 
lime-water  is  then  added,  and  stirred  up  with 
it  Having  been  mixed  with  animal  charcoal 
it  is  made  to  boil,  by  which  both  a  scum  and 
a  sediment  are  separated  from  it  The  cleai* 
liquor  is  drawn  off,  and  is  evaporated  in  shal- 
low vessels  ;  the  process  is  continued  till  the 
juice  becomes  a  thick  syrup,  which  is  then 
strained  through  a  linen  bag.  The  syrup  is 
again  boiled  and  skimmed  and  then  trans- 
ferred to  a  cooler,  where  it  remains  for  a  short 
time.  It  is  next  transferred  to  sugar  moulds, 
and  treated  pretty  much  in  the  same  way  as 
the  sugar-cane  juice,  described  under  Sdoar. 

The  beet-root  sugar  manufacture  is  said  to 
be  difficult  to  manage  well ;  but  the  sugar 
when  produced  is  equal  to  cane-sugar.  Five 
tons  of  clean  roots  produce  about  4i  cwt.  of 
coarse  sugar,  which  give  about  160  lbs.  of 
double-refined  sugar,  and  60  lbs.  of  inferior 
lump  sugar.  There  is  also  a  quantity  of  mo- 
lasses, fitted  to  yield  spirit,  and  the  pressed 
refuse,  which  is  good  food  for  sheep  and  cattle. 
As  a  question  of  commercial  enterprise,  how- 
ever, the  manufacture  of  sugar  from  beet  is 
not  found  profitable,  wherever  colonial  cane- 
sugar  is  admitted  at  a  reasonable  rate  of  duty. 
There  are  beet-root  sugar  manufactories  in 
Russia,  France,  Prussia,  and  many  of  the 
other  German  States. 

BEIRUT,  or  BAIROUT,  the  Syrian  port 
for  Damascus,  is  the  channel  thrt)ugh  which 
British  goods  find  their  way  to  Bagdad  and 
Mesopotamia.  There  are  about  400  laden 
vessels  enter  the  port  yeariy.  The  imporla 
consist  of  cambrics,  cotton  twist,  calicoea, 
I  indigo,  shawls,  printed  goods,  shirtings,  hand- 
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kerohiefs,  Ao,:  the  exports  are  chiefly  raw 
Bilk  and  cotton,  skins,  hides,  madder,  gum, 
galls,  fmit,  tobacco,  sponges,  &e, 

BELFAST  is  the  principal  place  of  trade  in 
Ireland,  and  has  increased  in  wealth  and 
population  with  great  rapidity.  In  1758  the 
number  of  looms  was  300.  The  spinning  of 
cotton  by  machinery  was  introduced  in  1777, 
and  of  linen  in  1808.  In  1838  there  were 
00  steam-engines  of  an  aggregate  of  1274 
horse-power  engaged  in  the  spinning  of  linen 
and  cotton  yams.  In  1841  the  number  of  steam- 
mills  for  spinning  linen  yam  was  25 ;  one  of 
which  employed  800  persons ;  and  since  then 
the  number  and  extent  of  the  mills  has  greatly 
increased.  In  1702  ship-building  was  first 
commenced  here :  there  are  now  four  large 
ship  yards  in  Aill  employment.  The  registry 
of  shipping  belonging  to  the  port,  the  arriyal 
and  departure  of  laden  ships,  the  quantity  of 
imports  and  exports,  and  the  amount  of 
customs'  revenue,  have  all  increased  with 
great  rapidity  during  the  last  few  years. 

The  manufacture  of  linens,  damasks,  and 
diapers  is  carried  on  in  all  its  branches  with 
great  activity.  In  the  ornamental  wrappers 
alone  in  which  the  linens  are  made  up  for  the 
foreign  market,  a  sum  of  80,000/.  a  year  is 
said  to  be  expended.  In  cottons  the  principal 
articles  manufactured  are  velvets,  fUstians, 
jeans,  ticking,  ginghams,  qmltings,  calico  mus- 
lins. Calico  printing  is  carried  on  extensively 
at  Whitehouse,  and  there  are  in  the  town  and 
vicinity  numerous  dye-works,  bleach-works, 
and  print  fields.  The  total  number  of  spin- 
dles employed  in  the  linen  and  cotton  facto- 
ries was  computed  in  1837  at  082,000.  Since 
that  time  the  number  has  probably  increased 
more  than  half.  There  is  also  a  very  large 
trade  in  cured  provbions.  In  the  town  and 
vicinity  are  several  extensive  foundries  and 
machine  making  establishments,  where  nil 
kinds  of  steam-engines  and  mill  machinery 
are  made.  Orders  have  recently  been  exe- 
cuted at  the  iron-works  of  Messrs.  MacAdam 
for  St.  Petersburg  and  Cairo. 

The  Royal  Society  for  the  Promotion  and 
Improvement  of  the  growth  of  Flax  in  Ire- 
land has  it8  office  in  Belfast  It  was  esta- 
blished in  1841  by  some  Belfast  merchants, 
who  perceived  the  great  importance  of  pro- 
viding the  market  in  Ireland  and  Great  Bri- 
tain, with  a  home-grown  article,  instead  of 
purchasing  it  as  heretofore  from  abroad  at  an 
annual  average  cost  of  0,000,000/.  A  staff  of 
agriculturists  trained  in  the  most  approved 
methods  of  management  is  retained  by  the 
society,  and  sent  to  give  instractions  to  all 
parts  of  Ireland  where  there  are  funning  so- 
ctetics  or  landed  proprietors  subscribing  to 


the  society's  funds.  The  oultiTatioii  of  the 
flax-plant  has  by  this  means  been  largely  in- 
troduced into  many  parts  of  the  country  where 
it  was  previously  unknown.  The  recent  im- 
portant experiments  concerning  the  growth 
and  manufacture  of  flax  are  likely  to  be  of 
great  moment  to  Belfast  The  School  of 
Design,  at  Belfast,  is  one  of  the  most  flour- 
ishing in  the  three  kingdoms.  In  the  middle 
of  1850  the  number  of  pupils  was  no  less 
than  148,  many  of  whom  are  designers  for 
damask  weavers  and  muslin  embroiderers. 

Few  towns  in  the  empire  have  entered  with 
more  earnestness  than  Belfast  into  the  prin- 
ciple and  details  of  the  Industrial  Exhibition 
of  1851.  A  managing  committee  has  been 
chosen,  and  local  juries  are  to  be  formed  for 
selecting  the  specimens  to  be  exhibited.  The 
flax  fabrics  generally  are  to  be  divided  by  the 
Belfast  Commit^o  into  three  classes.  Isu 
Plain  linens,  and  lawns.  2nd.  Damasks, 
diapers,  drills,  and  other  twilled  linens, 
drd.  Cambrics,  printed  linens  and  cambrics, 
and  handkerchiefs — plain,  bordered,  embroi- 
dered, printed,  and  dyed.  Each  class  is  to 
contain  specimens  bleached,  unbleached,  and 
dyed.  There  will  also  be  a  very  rich  exhibi- 
tion of  Irish  produce  fh>m  Belfast 

BELI'ZE,  or  BALIZE.    [Honduius.] 

BELFKY,  that  part  of  a  church-tower  or 
steeple  in  which  the  bells  are  hung.  In  con- 
structing a  belfjry,  the  frame-work  is  placed 
either  on  stone  corbels,  or  is  made  to  bear  on 
a  recess  formed  in  the  wall.  The  higher  tlie 
beUs  are  placed  in  the  tower,  the  more  does 
the  vibration,  caused  by  ringing  them,  affect 
the  masonry. 

BELGIUM.  The  coal-fields  of  this  im- 
portant  countiy  are  in  the  provinces  of  Llm- 
bourg,  liege,  Namur,  and  Hainault ;  and 
many  of  them  are  very  rich  in  produce.  The 
other  varieties  of  mineral  produce  inclade 
iron,  calamine,  and  building  stone. 

The  soil,  which  in  each  of  the  provinces 
consists  almost  entirely  of  clay  and  sand,  has 
for  the  most  part  been  rendered  fertile  by  a 
due  admixture  of  both  these  elements.  Agri- 
cultural industry  is  carried  to  a  great  extent 
in  the  kingdom,  and  the  culti^'ators  bave 
availed  themselves  of  every  advantage  wit h  in 
their  reach  for  increasing  their  production^. 
The  most  general  objects  of  cultivation  ar«^ 
wheat,  rye,  barley,  oats,  mcslin,  buok-whctii, 
hemp,  flax,  madder,  hops,  chicory,  colza,  an^l 
the  artificial  grasses,  clover,  trefoil,  lucerne 
and  sainfoin.  The  ruta  baga,  or  Swedi^t 
turnip,  turnips,  carrots,  parsnips,  and  pot  a 
toes  are  raised  to  a  considerable  amount  li^ 
field  cuUtire.  Tobacco  is  grown  in  some  <;itii 
ations,  and  evexywhere  fruits  of  the    kind 
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grown  in  England  are  objects  of  eareftil  cnl- 
tnration.  Tnif-ashes  and  drainage  refuse  are 
mnch  nuHPe  largely  and  advantageously  used 
as  manure  in  Belgium  than  in  England. 
Among  the  timber  trees  are  the  oak,  chestnut, 
horse-chestnut,  beech,  elm,  hom-beam,  ash, 
WB]nut,fir,  and  different  descriptions  of  poplars. 

The  manufacturing  industry  of  Belgium 
has  declined  in  modem  times  as  compared 
with  the  extent  to  which  it  was  canied  on  in 
the  14th  oentuiy.  The  making  of  thread- 
laoe,  originated  in  Flanders,  and  up  to  a  com- 
pantiyely  recent  period  Brassels  and  Mechlin 
canied  on  a  large  trade  in  that  article:  in  the 
fonner  city  more  than  12,000  persons  were 
once  employed  for  its  production.  Early  in 
the  14th  century,  Louvain  contained  4,000 
looms  for  woollens ;  and  Brussels  and  Ant- 
werp had  together  as  large  a  number.  At  a 
dale  not  quite  so  remote,  Ghent  employed  be- 
tween 80,000  and  40,000  looms  for  the  wearing 
of  woollen  and  linen  goods.  It  is  mentioned 
that  the  weaTeis  of  that  city  once  mustered 
16,000  men  in  arms  under  the  banners  of 
their  respective  trades.  The  woollen  manu- 
facture is  now  prosecuted  at  Yerriers,  Ghar- 
loroy,  Toumay,  Mens,  and  some  other  towns. 
Cotton- spinning  and  weaving  are  carried  on 
in  some  of  the  larger  towns.  Liege  and 
Maastricht  contain  large  tanneries.  At  Ant- 
werp, Ostend,  and  Ghent,  there  are  some 
sugar  refineries ;  cutlery  is  made  at  Namur ; 
and  fire-arms  in  considerable  quantities  at 
liege.  Breweries  are  numerous  and  exten- 
sive in  most  of  the  principal  towns  through- 
out the  kingdom.  Earthenware  is  made  of 
good  quality  in  several  places ;  and  the  manu- 
facture of  nails  has  been  carried  on  for  a 
very  long  period  in  the  provinces  of  Li^e 
and  Hainaidt. 

The  articles  which  Belgium  supplies  to 
England  are  oak-bark,  flax,  madder,  clover 
seed,  spelter,  and  sheep's  wool ;  in  return  for 
which  we  send  various  kinds  of  East  India 
and  West  India  produce,  tolacco,  and  cotton 
wool,  besides  British  and  Irish  produce  and 
manufactures,  consisting  principally  of  brass 
and  copper  manufactures,  cotton  manufac- 
tures and  yam,  hardware,  earthenware,  salt, 
cheep's  wool,  woollen  and  worsted  yam,  and 
woollen  manufactures.  The  exports  of 
British  produce  and  manufactures  to  Belgium 
have  averaged  about  one  million  sterling  an- 
nually for  the  last  six  or  eight  yean  ;  but  in 
1849  they  reached  nearly  a  million  and  a  half. 

In  no  continental  country,  except  France, 
are  such  extensive  preparations  being  made 
to  assume  a  creditable  position  at  the  Great 
Exhibition  of  1851,  as  in  Belgium.  The 
whole  of  the  great  towns  will  contribute  their 


choicest  productions.  Gf  the  industrial  ex- 
hibitions of  Belgium,  we  have  spoken  in  the 
Iktboductiov. 

BELGGBOD,  or  BJELGOROD,  the  chief 
town  of  a  drole  in  the  Russian  province  of 
Kursk,  has  several  manufSutories  for  refining 
and  pressing  wax,  and  for  spinning  and 
weaving;  and  it  carries  on  a  considerable 
trade  in  hemp,  bristles,  honey,  wax,  leather, 
soap,  &C. 

BELGRADE,  the  capital  of  the  principality 
of  Serria  in  Ttu*key,  is  the  principal  entrep6t 
of  the  trade  between  Constantinople  and 
Saloniki  on  one  side,  and  Yienna  and  Pesth 
on  the  other.  The  exports  consist  of  wool, 
dressed  skins,  buffalo  and  cow  hides,  wax, 
honey,  tan-bark,  silk,  oxen  and  cows,  immense 
numbers  of  pigs,  and  firewood.  From  Hun- 
gary, hardware,  delft,  porcelain,  pottery,  and 
salt  are  imported ;  and  firom  Semlin  the  city 
is  supplied  with  wheat,  flour,  oats,  meat,  vege- 
tables, and  fruits.  Thero  is  considerable 
manufacturing  industry  among  the  inha- 
bitants. Carpets,  silk  and  cotton  stufls, 
arms,  and  leather  are  manufactured,  and 
there  are  several  bell  foundries  in  the  town. 

BELL.  Bells  of  a  small  size  are  undoubt- 
edly very  ancient;  the  Hebrews,  the  Greeks, 
and  the  Romans  iLsed  them.  The  large  bells 
now  used  in  churches  are  said  to  have  been 
invented  by  Paulinus,  bishop  of  Nola  in  Cam- 
pania, about  the  year  400;  and  they  were 
probably  introduced  into  England  very  soon 
after  their  invention. 

The  city  of  Nankin  in  China  was  anciently 
famous  for  the  largeness  of  its  bells,  but  they 
were  afterwards  far  exceeded  in  size  by  those 
of  the  churches  in  Moscow.  A  bell  given  by 
the  czar  Boris  Godnnof  to  the  cathedral  of 
Moscow  weighed  288,000  pounds,  and  another 
given  by  the  Empress  Anne,  probably  the 
largest  in  the  known  world,  weighed  432,000 
pounds.  According  to  Coxe  the  height  of 
this  last  bell  was  10  feet,  the  ciroumferonce 
at  tlie  bottom  03  feet  11  inches,  and  its 
groatest  thickness  23  inches.  The  great  bell 
of  St.  Paul's  weighs  between  11,000  and 
12,000  pounds.  The  new  <  Great  Tom  of 
Lincoln/  cast  in  1635,  weighs  12,000  pounds ; 
the  *  Great  Tom  of  Oxford,'  17,000  pounds ; 
and  the  great  bell  cast  in  1845  for  York  Min- 
ster, the  heaviest  in  the  United  Kingdom, 
upwards  of  twelve  tons,  or  about  27,000 
pounds.  The  most  ponderous  bell  ever  cast 
in  this  country  was,  we  believe,  that  made  by 
Messrs.  Mears  in  1643  for  the  Roman  catholic 
cathedral  at  Montreal. 

The  tone  of  a  bell  depends  conjointly  on 
the  diameter  and  the  thickness ;  a  small  bell 
or  a  thick  bell  giring,  relatively,  a  more  acute 
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tone  than  one  wmch  is  eitlier  larger  or 
thinner.  Henoa  the  founder  regulates  the 
diameter  and  thickness  according  to  the  musi- 
cal pitch  of  the  tone  which  the  bell  is  to 
yield ;  but,  as  this  cannot  be  rigidly  attained 
by  casting  only,  the  bells  (say  a  set  to  form 
chimes)  are  attuned  by  chipping  away  some 
of  the  metal  with  a  sharp-pointed  hammer ; 
reducing  the  diameter  at  the  lower  edge  when 
the  tone  is  too  low,  and  reducing  the  thick- 
ness at  the  part  where  the  hammer  strikes 
when  the  tone  is  too  acute. 

Some  of  tlie  recent  parlour  or  table  bells 
are  not  only  convenient  but  veiy  elegant  pro- 
ductions. Li  Mr.  Furlong's  registered  teble- 
bell,  which  is  quite  ornamental  enough  to 
take  its  place  among  other  adornments  of  the 
table,  we  have  only  to  press  down  a  little 
button  or  knob  at  the  top,  when  a  sound  is 
produced  loud  enough  to  be  heard  in  a  dis- 
tant room.  The  knob  acts  upon  a  small 
spring  which  moves  a  hammer. 

It  has  been  suggested  that  a  single  bar 
of  well-made  cast  steel  would  be  the  cheapest 
of  all  bells  for  small  churches,  on  account  of 
its  sonorous  quality.  There  remains  the  con- 
sideration, however,  how  far  such  a  substance 
would  bear  blows  without  fracture. 

The  casting  of  large  churoh-beUs  is  a 
pracess  requiring  great  care  and  attention. 
Messrs.  Mears,  of  Whitechapel,  have  for 
many  yeai-s  manufactured  nearly  all  those 
made  in  this  country  of  large  dimensions. 
The  operations  are  briefly  described  in  a  later 
article.     [Foundino.] 

BELL-METAL.     [Alloy.] 

BELPER,  Derbyshire,  is  one  of  those 
towns  which  owe  their  rise  and  importance  to 
the  cotton  manufacture.  Its  prosperity  is  of 
modem  date,  and  is  to  be  principally  ascribed 
to  the  establishment  of  the  cotton  works  of 
Messrs.  Strutt  It  is  now  one  of  the  most 
flourishing  towns  in  Derbyshire.  The  chief 
manufacturing  establishments  are  Messrs. 
Strutt's,  who  employ  upwards  of  2000  persons 
in  the  various  departments  of  the  cotton 
manufacture ;  Messrs.  Ward,  Stnrt,  and  Sharp, 
manufacturing  hosiers ;  and  Messrs.  Brettle, 
also  manufacturing  hosiers.  This  hosiery 
work  is  mostly  carried  on  at  the  houses  of 
the  operatives.  The  manufacture  of  nails 
is  carried  on  to  some  extent  at  Belper.  There 
is  also  an  extensive  manufactory  of  brown 
earthenware  near  the  town.  Seams  of  coal 
are  worked  in  the  neighbourhood. 

BELVEDERE,  in  Architecture,  is  a  small 
building  constructed  at  the  top  of  a  house  or 
palace,  and  open  to  the  air,  at  least  on  one 
aide,  and  often  on  all.  The  term  is  an  Italian 
eomponnd, aigoifying  *a  fine  view;'  and  in 


Italy  it  is  constructed  expressly  for  that  pur- 
pose, combined  with  the  ol^ject  of  enjoying 
the  cool  evening  breeze.  The  most  celebrated 
construction  of  this  kind  at  Rome,  which  is  in 
the  Vatican,  was  built  by  Bramante  in  that 
part  called  the  Court  of  the  Belvedere.  Bel- 
vederes are  not  uncommon  in  France;  bat 
the  term  is  applied  rather  to  a  summer-house 
in  a  park  or  garden,  than  to  the  constructions 
on  the  tops  of  houses. 

BENCOOLEK,  a  setUement  in  the  posses- 
sion of  the  Dutch  on  the  Island  of  Sumatra, 
has  many  spioe  plantetions,  which  are  culti- 
vated by  slaves  under  the  superintendence  of 
the  Duteh.  Benooolen  trades  with  Batavia, 
Bengal,  the  Coromandel  coast,  and  the  more 
northern  porte  of  Sumatra.  The  imports  are 
chiefly  cloths,  rice,  salt,  opiumi  tobacco,  sugar, 
and  European  manufactures. 

BENGAL.  The  province  of  Bengal  is 
poor  in  mineral  productions.  The  hills  in 
Silhet  produce  iron  ore.  Iron  is  made  at 
Punduah  by  a  curious  process,  which  at  once 
smelts  the  ore  and  renders  it  malleable. 
Granular  iron  ore  of  the  fineness  of  sand  is 
washed  clean  and  mixed  with  water  into  a 
soft  mass ;  bits  of  reed,  sticks,  or  leaves  are 
then  dipped  in  it,  and  take  up  as  much  as 
they  will  hold,  and  these,  when  pretty  dry,  are 
thrown  into  the  top  of  a  small  clay  cupola 
furnace  and  melted.  It  appears  from  this  de- 
tail that  the  ore  must  possess  a  great  degree 
of  purity.  The  ore  might  be  collected  in  large 
quantities,  and  as  limestone  of  good  quality 
and  coal  are  found  in  the  same  range  of  hills 
the  smelting  might  be  easily  effected.  Some 
petroleum  springs  exist  in  the  same  district. 
Goal  is  abundant  also  in  the  Jungle  Mahals, 
whence  it  can  be  easily  conveyed  to  Calcutta 
in  the  rainy  season,  down  the  DummoodaU 
river.  Coal  and  iron  ore  are  both  of  them 
procured  in  Birbhoom,  and  iron  works  have 
long  been  carried  on  there  by  the  natives. 
Extensive  forests  occur  in  the  neighbourhood 
of  these  works,  and  the  smelting  is  performed 
by  means  of  charcoal. 

The  external  commerce  of  Bengal  is  of 
great  magnitude  In  the  year  1831-2,  under 
the  regulated  commerce  during  tlie  existence 
of  the  trading  privileges  of  the  East  India 
Company,  the  amount  of  the  imports  into 
Bengal  (exclusive  of  the  trade  with  China) 
was  dose  upon  two  millions  sterling ;  of  the 
exporte  about  8,880,0001.  The  in^ports,  by 
the  year  1842,  rose  to  neai^  6,000,000/., 
and  the  exports  to  more  than  8,000,0OOL  In 
1846  tha  number  of  British  ships  enter«Hl 
inwwds  at  Calcutta  was  1080,  of  foreign  ships 
only  90;  in  the  same  year  there  cleared  out- 
waid  795  Briliah  Bhipa,aiid  lU  fwoiga 
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The  whole  of  these  vessels  had  an  average 
tonnsge  o(  about  300  tons. 

A  considerable  part  of  the  trade  between 
Bengal  and  Chine  is  carried  on  from  Calcutta. 
The  most  valuable  part  of  this  trade  as  re< 
girds  its  amount)  is  the  shipment  of  opium. 
It  fonned  more  than  one  half  of  the  value  of 
the  cargoes  sent  from  the  different  presiden- 
<aes  to  China,  but  the  recent  treaties  with  that 
'oantry  have  considerably  altered  the  trade  in 
thAt  article.  The  present  value  of  opium  ex- 
ported from  India  amounts  to  upwards  of 
^;)00,000/.  The  other  prindpal  articles 
<.^pped  from  Bengal  to  China  are  saltpetrei 
peari*,  camelians,  coral,  woollen  and  cotton 
iiaoafaetaras  of  Europe,  and  rice. 

The  trade  of  Bengal  with  England  com- 
prehends an  immense  variety  of  objects.  The 
{.hodpal  articles  of  import  are  various  metals, 
foreign  wine  and  spirits,  beer,  woollen  and 
cQUou  doths,  cotton  yam,  glass,  and  hard- 
vare;  in  return  for  which  the  exports  are, 
-Hk  and  silk  manufactures,  indigo,  sugar,  salt- 
f^xcs,  and  lac-dye.  Of  these  articles  indigo 
i>  by  Car  the  most  important,  its  value  being 
equal  to  nearly  one-half  the  total  exports  to 
Eirope  from  the  province.  It  is  principally 
cshrvated  in  Moorshedabad,  Nuddea,  and 
Jcs<M>re  in  Bengal,  and  Tirhoot  in  Bahar, 
vbere  there  are  altogether  from  800  to  400 
f..  umies  in  operation.  The  cotton  exported 
f-TuA  BO  much  from  Bengal  as  from  other 
pnmnees.  With  the  exception  of  the  dis- 
tricts on  the  eastern  fh>ntier,  silk  is  grown  in 
erery  part  of  the  province  of  Bengal,  and 
r?.ins  a  considerable  part  of  its  exports ; 
aeariy  the  whole  quantity  of  raw  silk  that  is 
^hipped  is  sent  to  England,  which  likewise 
n^eivcs  more  than  half  of  the  silk  fabrics 
''xpijrted  front  the  province.  Saltpetre  is 
CKAher  article  of  importance.  Nearly  seven- 
«tjiitha  of  the  whole  quantity  shipped  from 
thfe  province  eome  to  Great  Britain.  This 
Winch  of  trade  is  valuable,  from  its  furnishing 
a  material  part  of  the  freight  of  homeward 
bncnd  ahipe,  the  weight  and  bulk  of  saltpetre 
l-'ing  great  in  proportion  to  its  money  value, 
vhile  the  opposite  condition  holds  with  re- 
tard to  the  greater  part  of  the  productions  of 
In^lia. 

From  France  Bengal  receives  wine  and 
Hrmdy;  the  retoms  are  principally  made  in 
saltpetre  and  indigo.  To  Portugal  cotton 
piece-ffoods  form  the  principal  export;  the 
nnpoiti  oonaiM  almost  wholly  of  bullion  and 
^rine.  A  large  part  of  the  trade  of  Portugal 
with  China  has  been  carried  on  intermediately 
uxrough  Calcutta,  where  the  Portuguese 
traden  take  in  opium  and  cotton,  the  retoms 
far  wfaidi  go  diieet  from  Canton  to  Portugal, 


or  to  the  transatlantio  possessions  of  that 
country.  A  trade  nearly  similar  in  its  oha< 
racier  has  been  kept  up  between  Bengal  and 
Brazil,  sinoe  the  politioal  separation  of  the 
latter  country  firom  Portugal.  The  United 
States  of  America  take  from  Bengal  silk, 
piece-goods,  and  indigo,  with  some  other  arti- 
cles of  Indian  produce  to  a  small  amount ; 
and  send  in  exchange  specie,  metals,  manu- 
factured goods,  and  ice. 

Bengal  exports  to  Java  piece-goods  and 
opium,  and  receives  in  return  copper,  Banca 
tin,  pepper  and  spices.  To  Manilla  cotton 
piece-goods  are  sent ;  the  returns  are  copper 
and  silver  from  the  South  American  mines, 
and  a  few  trifling  articles  of  fragrant  woods 
and  spices,  the  produce  of  the  Philippine 
isles.  From  the  Coromandel  coast  chank 
shells  are  brought,  to  a  considerable  value. 
These  shells  are  employed  by  the  Hindoos  in 
their  religious  worship,  and  are  cut  into  brace- 
lets or  worn  round  the  ancle:  payment  for 
them  is  usually  made  in  rice,  and  European 
goods.  Ceylon  supplies  Bengal  with  cocoa- 
nut  oil,  coir,  a  few  i>earls,  some  spices,  and 
chank-shells;  in  return  for  piece-goods,  sugar, 
silk,  and  rice.  Teak  timber,  sandal-wood, 
coir,  cocoa-nuts,  and  drugs,  are  received  from 
Malabar ;  which  takes  in  payment  piece-goods, 
metals  and  British  woollens,  with  dates, 
raisins,  coral  and  pearls.  From  the  shores 
of  the  Persian  Gulf  Bengal  receives  Persian 
copper,  almonds,  dates,  coffee,  gums,  pearls, 
coir,  cocoa-nuts,  pepper,  and  bullion ;  the  re- 
turns are  made  in  cotton  piece-goods,  silk 
goods,  indigo,  sugar,  and  grain.  With  the 
Mauritius,  Bengal  exchanges  rice  for  pepper 
and  spices.  With  the  Moluccas  and  other 
eastern  islands  Bengal  carries  on  a  consider- 
able trade.  From  the  Burmese  empire  Ben- 
gal imports  timber,  gold  and  silver  treasure, 
wax,  sapan-wood,  ivory,  and  drugs;  and  ex- 
ports thither  British  cotton  goods,  grain,  in- 
digo, sugar,  and  opium. 

It  is  expected  that  a  few  productions  from 
this  far  distant  region  will  grace  the  Indus* 
trial  Exhibition  of  1851. 

BENZOIC  ACID.  This  acid,  as  its  name 
imports,  is  usually  obtained  fkom  the  resinous 
substance  called  gum  benzoin  or  benjamin ;  it 
occurs  also  in  some  other  vegetable  bodies, 
as  the  balsam  of  Peru  and  of  Tolu,  storaz, 
and  the  flowers  of  the  tr\folium  meUlottu  offici- 
nali$.  It  is  found  also  in  the  urine  of  some 
animals. 

The  properties  of  benzoic  amd  are,  that 
when  pure  it  is  eolonriess ;  it  crystallises  in 
soft  and  rather  dastic  crystals,  which  have 
scarcely  any  smell ;  its  taste  is  rather  aromalio 
and  penetntmg  than  sour ;  by  exposure  to 
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tlie  air  it  undergoes  no  change ;  it  combines 
readily  with  alkalies,  and  earthy  and  metallic 
oxides,  forming  salts  which  are  called  ben- 
zoates ;  it  fuses  and  sublimes  at  a  gentle  heat, 
hut  a  part  of  it  is  decomposed  by  the  process ; 
if  strongly  heated,  it  takes  fii'e  and  bums 
with  a  bright  yellow  flame. 

The  saline  compounds  of  benzoic  acid  are 
not  very  important  In  its  medical  uses,  the 
sublimed  acid  is  the  best  form.  It  occurs  in 
white  needle -like  prisms,  with  a  silky  lustre, 
a  peculiar  odour,  and  a  pungent  taste.  It 
enters  into  the  composition  of  the  Tinctura 
Camphors  ComposUa  of  the '  London  Pharma- 
copoeia,' and  the  TTinctura  Opii  Ammoniata  of 
the  '  Edinburgh  PharmacopoBia,'  two  prepara- 
tions long  known  under  the  name  of  paregoric 
elixir. 

BENZOIN,  or  BENJAMIN,  a  resinous 
substance  commonly  but  improperly  termed 
a  gum.  It  is  extracted  from  the  Siyrax  Ben- 
zoiftj  which  grows  in  Sumatra,  by  making  in- 
cisions in  the  trunk.  It  hardens  very  quickly, 
and  is  imported  in  the  state  of  brittle  masses, 
which  when  fractured  present  a  mixture  of 
white,  brown,  and  red  grains,  frequently  as 
large  as  an  almond.  Its  smell  is  agreeable, 
resembling  that  of  vanilla.  It  melts  at  a  mo- 
derate heat,  and  yields  benzoic  acid,  of  which 
it  contains  about  eighteen  per  cent.  It  con- 
tains, besides  benzoic  acid  and  a  little  volatile 
oil,  three  diflerent  resins,  the  separation  of 
which  requires  complicated  chemical  pro- 
cesses. 

In  its  medicinal  action  benzoin  resembles 
the  other  balsamic  resins,  being  stimulant 
and  exciting.  It  is  chiefly  employed  to  >ield 
benzoic  acid,  and  as  an  ingredient  in  pastiles, 
or  to  bum  in  censers  in  Boman  Catholic 
churches.  It  enters  into  the  composition  of 
the  Tinctura  Bemoini  Composita,  A  solution 
of  benzoin  in  alcohol,  added  to  twenty  parts 
of  rose  water,  forms  the  cosmetic  called  Vir- 
yi/i's  milk. 

Gum  benzoin  is  rather  an  expensive  article. 
Its  present  price  is  about  50/.  per  cwt. 

BENZOLE  LIGHT.  The  Benzole  light, 
introduced  in  1849  by  Mr.  Mansfleld,  is 
founded  on  an  ingenious  mode  of  combining 
air  with  the  vapour  of  a  volatile  liquid.  Ben- 
zole is  a  compound  of  hydrogen  and  carbon, 
procured  in  considerable  quantity  from  coal 
tar.  Mr.  Mansfield's  plan  consists  in  con« 
ducting  a  stream  of  atmospheric  air  or  of 
common  gas  through  a  reset^oir  charged  with 
benzole.  The  benzole  vaporiz^'S  very  rapidly ; 
and  in  so  doing,  it  combines  with  the  air  or 
gas,  and  produces  a  mixture  well  fltted  for 
artifldal  illumination.  Benxole  and  other 
hydro-carbons,  when  nsed  in  lamp?  ia  the 


usual  way,  contain  too  much  carbon  to  bum 
satisfeuitorily  ;  and  means  have  long  been 
sought  to  obviate  the  difficulty,  by  mixing  the 
vapour  of  these  substances  with  any  gas  or  air 
which  contains  less  carbon,  or  by  mixing  two 
liquids  together  before  the  vaporization  of  the 
hydro-carbon.  A  gallon  of  benzole  is  said  to 
be  equal  in  light-giving  power  to  a  thousand 
cubic  feet  of  coal  gas.  The  method  is  intended 
to  be  applied  both  on  a  large  and  on  a  small 
scale. 

BE'RBERIS,  a  genus  of  plants  containing 
many  useftil  species.  The  fruit  of  the  Brr- 
beris  arhtala  and  B.  Nepalensis  is  dried  by  the 
mountaineers  of  India  as  raisins,  and  sent  to 
the  plains  for  sale.  The  bitterness  and  as- 
tringency  of  the  bark  has  caused  them  to  bo 
received  into  Uie  list  of  useful  medicinal 
plants.  The  Berberis  vulgaris^  or  Common 
Barberry,  appears  to  inhabit  equally  the  nortli 
of  Europe,  Asia,  and  America,  in  woods  and 
tliickcts,  especially  in  hmestone  countries. 
It  is  usually  a  bush  from  four  to  six  foot 
high ;  but  in  Italy  it  becomes  as  large  as  a 
plum  tree,  living  a  couple  of  centuries  or 
more.  The  wood  is  hard,  but  brittle,  and  is 
chiefly  employed  by  the  dyers  for  staining 
yellow. 

BERBICE.    [Guyana.] 

BERGAMO,  a  province  of  Austrian  Italy, 
is  in  many  parts  very  fertile ;  and  the  system 
of  irrigation  is  extensively  applied.  The  vine, 
the  olive,  and  the  walnut  are  cultivated,  and 
there  are  large  plantations  of  mulberry-treeR, 
raising  silk,  which  constitute  the  chief  wealtli 
of  the  country.  There  are  also  valuable  iron 
mines,  large  iron-works,  and  several  wooUen 
and  silk  factories  in  the  province.  In  the 
chief  town,  Bergamo,  is  La  Fient,  a  vast 
quadranguloi*  building,  with  three  gates  on 
each  side,  courts  and  streets  witliin,  and  con- 
tains 000  shops,  in  which  the  various  manu- 
factures of  Lombardy  and  other  provinces  of 
Austria  are  exposed  for  sale,  at  an  annual 
autiunnal  fair.  Goods  are  sold  at  this  fair  to 
the  amount  of  1,000,0001.,  about  one-third  of 
which  is  laid  out  for  silks. 

BERGAMOT,  ESSENCE  OF,  an  essential 
oil,  obtained  both  by  pressure  and  distillation 
from  the  rind  of  the  Bergamot,  the  ripe  (rnit 
of  the  Cltriu  Berpamium :  it  is  limpid,  yellow, 
ish,  and  fluid.  The  kind  procured  by  presanro 
is  not  so  fluid  as  that  yielded  by  distillation, 
but  its  odour  is  more  agreeable.  The  smell 
resembles  that  of  oranges,  and  it  is  used  as% 
perfume. 

About  22,000  lbs.  of  Bergamot  oil  wss  im- 
ported in  1848. 

BERGEN,  a  town  in  the  kingdom  of  Nor- 
way, on  the  sea-coast,  has  a  oommeroe  of 
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much  mflgmtode.  The  northern  pionnoe§ 
reoeive  from  Beigen  the  greater  part  both 
of  the  neoesearies  and  the  Inxnries  of  life.  In 
retuzn,  Beigen  receives  finom  theee  provinces 
large  quantities  of  fish,  herrings,  roes,  fish- 
oil,  tallow,  skins,  feathers,  Ac,  all  which  arti- 
cles are  Inonght  by  the  Nordlandmen  them- 
selves in  their  own  vessels  to  Bergen.  They 
come  to  Beigen  twice  a  year  with  their  own 
yachts,  which  form  a  peculiar  class  of  mer* 
chant  vessels.  The  airival  at  Beigen  of  the 
fishing-vessels  irom  the  Lofoden  winter  fish- 
eries ooeasions  extraordinaiy  life  in  the  port 
and  on  the  qnaj-s;  the  harboor  is  almost 
blocked  up  with  vessels ;  fineqnently  the  whole 
night  is  employed  in  transporting,  packing, 
and  preparing  goods;  so  that  this  season  may 
be  considered  as  a  continual  fair. 

The  trade  of  Bergen  with  the  other  parts 
of  Norway  is  by  no  means  so  important  as 
that  with  Xordland.  From  the  interior  of  the 
country  Beigen  receives  iron >  manufactures, 
glass,  tiles,  Ac  ;  from  the  towns  in  the  dio- 
oese  of  Trondyem,  some  copper,  with  mill- 
stones and  grindstones. 

Of  foreign  trade,  that  with  the  Baltic  is  very 
considerable.  Bergen  exports  thither  large 
quantities  of  herrings  and  other  fish,  and  skins, 
receiving  in  return  hemp,  glue,  hops,  canvas, 
linen,  Ac  The  trade  with  Denmark,  Ham- 
burg, Holland,  England,  Sweden,  France,  and 
the  Mediterranean,  is  extensive  :  the  produce 
and  manufactures  of  those  countries  being 
received  in  exchange  for  the  fish  and  other 
produce  of  Norway.  Bergen  is,  in  fact,  the 
Liverpool  of  Norway. 

BERLIN,  the  metropolis  of  the  Prussian 
monarchy,  and  the  largest  and  finest  town  in 
Germany,  C^^enna  only  excepted)  cannot  be 
otherwise  than  an  important  commercial  and 
industrial  centre.  Among  the  six  qwrtien, 
or  quarters,  and  the  five  suburbs,  of  which  the 
dty  consists,  are  many  manufacturing  esta- 
blishments of  great  magnitude.  In  the  Ber- 
lin Quarter  are  the  Lager  house  and  the  royal 
Oewerb  house,  where  several  royal  manufac- 
tories are  conducted  on  a  laiige  scale.  In  the 
new  Cologne  Quarter  is  the  Royal  Salt  Mag- 
azine. In  tlie  Friedrichswerder  Quarter  is 
the  Royal  Foundry.  In  the  Friedrichstadt 
Qaorter  is  the  Royal  Porcelain  Manufactory ; 
and  the  royal  manufactory  of  gold  and  silver 
work.  The  celebrated  Berlin  iron  trinkets 
are  manufactured  near  the  Oranienburg  Gate. 

Berlin  is  one  of  the  first  manufacturing 
towns  in  the  Prussian  dominions.  Its  chief 
productions  are  the  celebrated  Berlin  china, 
silks,  silks  and  cottons  mixed,  woollens,  cot- 
tons, stockings,  and  ribands  ;  and  next  in 
order  are  gunpowder,  cast-ironware,  silk  hatSi 
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paper,  oils,  refined  sugars,  and  iobaceo  and 
snn£f. 

If  war  should  not  unhappily  step  in  to 
check  industry,  Berlin  will  be  well  represented 
at  the  Hyde  Park  Exhibition  of  1851.  Its 
iron,  porcelain,  terra  cotta,  silks,  woollens, 
linens,  paper,  and  maohineiy,  are  all  to  be 
illustrated  by  choice  specimens.  The  Berlin 
castings  are  especially  looked  forward  to  with 
interest.  Casting  in  sine,  an  art  not  much 
practised  in  England,  is  earned  to  much  per- 
fection in  Berlin ;  cast  groups  in  this  mate- 
rial, the  size  of  life,  are  to  be  forwarded  to 
England*  In  terra-cotta  and  earthenware 
the  Berlin  manufacturers  are  endeavouring 
not  merely  to  attain  high  artistic  excellence, 
but  also  to  produce  good  and  cheap  articles 
for  every  day  use. 

A  very  interesting  feature,  in  relation  to  the 
Industrial  Exhibition,  is  the  formation  of  a 
conmuttee  at  Berlin,  for  facilitating  the  visit 
of  a  large  number  of  Prussians  to  London  in 
1851.  Contracts  are  to  be  made  with  railway 
companies,  and  with  steam-boat  and  omnibus 
proprietors;  dwelling-houses  and  a  dining- 
hall  are  to  be  engaged ;  and  all  expenses  from 
Berlin  to  London,  in  London,  and  from  Lon- 
don back  to  Berlin,  are  to  be  charged  to  each 
visitor  in  one  sum. 

BERLIN  WORK.    [Embboideby.] 

BERMUDAS.  These  islands  grow  the 
palm-tree,  the  leaves  of  which  are  exported  to 
be  made  up  as  ladies'  fans.  Gofiee,  cotton, 
indigo,  and  tobacco,  are  no  longer  cultivated, 
with  the  exception  of  a  little  indigo ;  the  soil 
appears  to  have  become  less  suitable  than 
formerly  for  the  production  of  these  articles. 
The  principal  employment  is  the  building  of 
vessels,  which  are  generally  small,  swift,  and 
very  durable,  being  constructed  of  cedar. 
Plaiting  of  straw,  and  of  the  mid-rib  of  the 
palmetto  leaf,  is  ^o  carried  on ;  and  a  beau- 
tiful species  of  white  freestone,  easily  cut,  is 
exported  to  the  West  Indies  for  ornamental 
srchitectnre.  Vessels  annually  visit  the  Ba- 
hamas for  salt. 

Bermuda  is  one  of  the  naval  and  military 
depots  of  Britain.  Plans  have  been  recently 
drawn  up  for  a  new  steam  factory,  storehouses, 
hospitals,  workmen's  dwellings,  Ac.  Upwards 
of  300,000/.  were  spent  in  the  public  works 
between  J  838  and  184H ;  of  this  157,000/.  were 
for  a  breakwater.  The  Government  are  about 
to  build  a  hauling-up  slip.  The  new  victual- 
ling-office is  planned  to  contain  one  year's 
stores  for  5000  men.  The  new  steam  factory 
has  been  formed  in  order  to  facilitate  the  re- 
pairs when  needed  of  the  Atlantic  steamers. 
The  vessels  belonging  to  the  Bermu'' 
18i8  were  50,  of  3645  tons  burden.    ' 
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ports  in  1848  were  of  the  valae  of  140,000/. ; 
the  exports  18,000/.  The  British  produce 
and  mannfactares  sent  to  Bermnda  in  1840 
were  valned  at  47,138/. 

BERN,  the  largest  and  most  popnlons  can- 
ton of  Switzerland,  produces  com,  though 
not  suiffloient  for  the  consumption  of  the 
population,  and  fruit  in  abundance,  especially 
apples,  pears,  plums,  nuts,  and  cherries. 
From  the  cherries  the  spirit  called  kincK- 
watMer  is  made,  which,  as  well  as  the  extract 
from  absinth,  or  wormwood,  are  articles  of 
common  use,  as  in  the  rest  of  Switzerland. 
Beer  and  dder  are  made  in  the  country.  The 
▼ine  thrives  in  a  few  districts,  chiefly  in  that 
of  Nidaa  near  the  lake  of  Bienne,  where  wine 
is  made.  Hemp  and  flax  are  also  among  the 
products  of  the  soil;  but  cattle  and  the  pro- 
ducts of  the  dairy  constitute  the  chief  wealth 
of  the  countiy ;  cheese  is  made  in  abundance 
for  exportation,  especially  in  the  valleys  of 
Emmenthal,  Simmenthal,  and  Gessenai  or 
Saanen. 

The  canton  of  Bern  is,  to  a  moderate  ex- 
tent, a  manufacturing  country.  linen  is  made 
in  many  places,  sufficient  for  the  internal 
consumption :  tiiere  are  tanneries  at  Bern, 
as  well  as  a  few  manufactories  of  silks,  coarse 
woollens,  and  paper.  Mathematical  instru- 
ments, watches,  and  jewellery,  muskets,  and 
other  arms,  are  made  at  Bern,  Porentrui,  &c. 
The  Bernese  gunpowder  is  excellent,  and  far 
superior  in  quality  to  the  French :  the  manu- 
facturing of  it  is  free,  and  not  subject  to 
monopoly  as  in  France.  At  Correndelin,  Un- 
tervilier,  and  other  places  in  the  valleys  of  the 
Jura,  there  are  iron-works  and  foundries, 
the  iron  ore  being  found  in  abundance  in  the 
mountains.  Timber  for  building  and  fuel  are 
supplied  by  the  mountain  forests,  and  from 
other  woods  in  several  parts  of  the  lowlands. 

The  chief  town,  Bern,  is  rather  a  centre  for 
the  general  commerce  of  the  country,  than  a 
manufacturing  place. 

BERTHOLLET,  CLAUDE  LOUIS,  must 
be  briefly  noticed  in  this  place,  for  the  services 
which  his  chemical  discoveries  rendered  to 
manufactures.  Shortly  before  the  flrst  French 
revolution,  he  was  appointed  superintendent 
of  dyeing  processes,  which  office  had  been 
occupied  by  Macquer.  To  this  appointment 
chemistry  was  indebted  for  his  work  on  dyeing, 
which  contains  a  better  account  both  of  the 
theory  and  practice  of  the  art  than  any  work 
which  had  before  made  its  appearance.  When 
the  French  Revolution  broke  out,  and  that 
country  became  involved  in  war,  many  of  the 
requisites  for  carrying  it  on  which  had  pre- 
rioualy  been  imported  could  no  longer  be 
obtained   through    this    channel.       This 


was  especially  the  case  with  saltpetre  for  the 
manuffusture  of  gunpowder.  In  this  emer- 
gency Berthollet  visited  almost  every  part  of 
the  countiy,  for  the  purpose  of  pointing  out 
the  means  of  extracting  and  purifying  this 
salt;  he  was  also  employed  with  some  other 
men  of  science,  in  the  processes  of  smelting 
iron  and  converting  it  into  steeL  In  the  year 
1702,  being  appointed  one  of  the  commission- 
ers of  the  mint,  he  introduced  considerable 
improvemmits  into  the  processes  employed  in 
that  establishment. 

BERWICK-UPON-TWEED.  From  the 
reign  of  Edward  I.  to  that  of  Elizabeth,  the 
principal  export  trade  of  Berwick  was  wool, 
wool  fells,  hides,  and  salmon :  but  the  trade 
of  the  place  has  suflered  some  modification 
in  later  times.  The  principal  manufactures 
are  those  connected  with  shipping ;  but  there 
are  also  iron-foundries,  and  steam-engines; 
sacking,  cotton  hosiery,  damask,  diaper,  car- 
pets, hats,  and  shoes  are  made.  Until  within 
the  last  thirty-five  years,  a  highly  lucrative 
trade  was  carried  on  in  the  export  of  pork  and 
eggs  to  London,  the  annual  value  of  the  eggs 
shipped  being  at  least  30,000/.,  and  of  pork 
about  10,000/. ;  but  since  the  peace  this  trade 
has  totally  ceased,  and  the  metropolis  is  sup- 
plied from  Ireland  and  the  Continent  Ber- 
wick is  now  a  bonding  port.  The  existing^ 
trade  of  the  town  is  principally  confined  to  the 
exporting  of  salmon,  com,  aud  coals  to  Lon- 
don, to  various  ports  in  Scotland,  and  to 
foreign  countries.  Of  late  considerable  quan> 
titles  of  ale  and  whiskey  have  been  shipped  to 
London.  The  smacks  and  small  brigs  which 
formerly  carried  on  the  trade  of  the  place 
have  been  superseded  by  large  and  well -fitted 
schooners,  and  clipper  ^ps.  There  are  regu- 
lar traders  between  Berwick,  London,  Kings- 
ton  upon -Hull,  Newcastle-upon-Tyne,  and 
Leith.    About  70  vessels  belong  to  the  port. 

The  salmon  fisheries  in  the  Tweed  have  for 
many  centuries  been  very  productive.  Until 
about  tlie  year  1790  the  salmon  sent  from 
Berwick  were  either  salted  and  dried,  or  boiled 
and  pickled  with  salt  and  vinegar,  except  sal- 
mon-trout, which  were  occasionally  kept  alive 
in  wells  or  tanks  in  the  ship's  hold.  The  ex- 
ports were  principally  to  London,  but  conside- 
rable quantities  of  salted  salmon  were  also 
sent  to  the  Mediterranean.  At  present  the 
whole  are  sent  fresh  to  London  packed  in  ice. 
About  800  of  the  inhabitants  of  Berwick  an> 
now  (1850;  employed  in  the  fisheries. 

BERYL,  a  mineral  species,  among  the  Tari> 
eties  of  which  are  found  two  of  the  most  beau> 
tiful  and  costly  gems  with  which  we  aro 
acquainted,  namely,  the  tmeraU  and  the  prr^ 
cioiM  heryU     The   species   belongs   to    tho 
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ihombohedral  system  of  ciystallizatioii,  usu- 
allj  occurring  in  regolar  hexAgonal  prisms. 
Its  constituents  are  silica,  Blamina,  glacina, 
lime,  and  oxides  of  iron,  colmnbiam,  and  chro- 
mimn,  in  proportions  which  differ  in  different 
spedmeu^. 

The  two  chief  varieties,  emenld  and  aqna- 
marine  or  precious  beryl,  differ  chiefly  in 
t^olcnir;  the  term  emerald  being  applied  to 
th"^  possessing  the  peculiar  rich  deep  green 
V  wvXL  known  as  the  emerald  green ;  while  all 
the  olber  Tarieties  are  comprehended  under 
the  name  of  beiyl:  those  which  are  dear, 
tnnsparent,  possess  a  good  colour,  and  pre- 
^  nt  Tarioos  shades  of  sky-blue  or  moontain- 
gr^n,  being  the  aquamarine  or  precious  beryl. 
The  eoloar  of  the  emerald  is  attributed  to  a 
small  qnantitj  of  green  oxide  of  chromium  ; 
while  the  rarieUes  in  the  tints  of  beryl  may 
he  considered  to  be  produced  by  admixtures 
of  the  oxides  of  iron,  the  yellow  being  the 
colour  of  the  peroxides  of  iron,  and  the  moun- 
tain-green and  the  various  shades  of  blue 
being  the  effect  of  varying  quantities  of  the 
pn^oxide. 

Emeralds,  for  the  last  two  centuries,  have 
rarely  been  fonnd,  except  in  Peru,  where  they 
f-eaa  in  Santa  Fe  and  in  the  valley  of  Tunca. 
Those  met  with  in  modem  times  seldom -ex- 
ceed the  size  of  a  walnut.  Beryls  are  procured 
frmn  Siberia,  Brazil,  Sweden,  Saxony,  Bohe- 
Li.a,  and  Iceland.  The  beryl  sometimes  occurs 
in  crystals  of  very  large  size.  The  value  of 
the  emerald  depends  not  only  on  its  size,  co- 
lour, and  brilliancy,  but  also  on  its  being  free 
fimira  flaws,  by  which  this  gem  is  frequently 
greatly  deteriorated  in  the  eye  of  the  jeweller. 
BES  ASCOS,  the  capital  formerly  of  Franche- 
Ccmte,  is  a  place  of  considerable  manufac- 
turing indnstiy;  its  position  on  the  Doubs, 
vhKh  is  navigable,  and  on  the  canal  which 
'^r^tes  the  Bhone  and  the  Rhine,  makes  it  the 
r^i'je  of  an  important  trade.  The  chief 
:  ^>nufactnre  is  that  of  the  works  of  watches 
fend  docks,  in  which  2000  men  arc  employed. 
Hosaery,  coarse  woollens  and  cottons,  carpets, 
nom-paper,  hardware,  stoves,  liqueurs,  and 
mifidal  flowers,  are  manufactured^  There 
J^  also  iron-foundries,  china-works,  tanneries, 
^esenl  largo  breweries,  and  establishments 
ti-r  bleaching  wax.  The  trade  of  the  town 
•niKi'ns  in  its  industrial  products,  and  in  wine, 
brandy,  broad-doth,  groceries,  iron,  ond  coal. 

BETEL-NUTS.  These  nuts  are  procured 
trnm  the  Arm  CaUefut,  a  palm  which  grows 
in  India.  They  have  an  astringent  flavour ; 
bat  when  mixed  with  lime,  and  with  the  leaf 
of  the  betel  pepper,  they  become  milder,  and 
■re  ebewed  by  the  natives  of  India. 

BEVEL,  or  BEVXL,  is  the  name  applied 


both  to  tho  oblique  angle  formed  by  two  sur- 
faces which  meet  at  either  more  or  less  than 
a  right  angle,  and  to  the  instrument  employed 
by  carpenters  and  joiners  for  taking  and  trans- 
ferring such  angles.  The  common  carpenter's 
bevel  consists  of  a  straight  wooden  stock, 
mortised  at  one  end  to  receive  a  thin  blade, 
which  is  usually  formed  of  steel,  and  attached 
to  the  stock  by  a  pin  in  such  a  way  that  it  may 
be  turned  to  any  required  angle,  and  secured 
by  a  tightening  screw.  Where  many  articles 
have  to  be  worked  to  the  same  angle,  it  is 
desirable  to  use  a  fixed  bevel,  made  to  the  re- 
quired angle,  especially  where  one  or  both  of 
the  limbs  are  ciurved. 

BIDEFORD.  This  town,  one  of  the  most 
active  in  Devonshire,  has  long  had  a  conside- 
rable foreign  trade.  The  principal  imports 
are  timber  from  North  America ;  timber, 
hemp,  and  tallow,  from  Russia  and  Norway ; 
fruits,  wines,  and  brandies,  from  Spain,  Por- 
tugal, and  the  Mediterranean ;  and  general 
goods  from  Ireland.  The  exports  are  oak- 
bark,  which  is  shipped  in  considerable  quan- 
tities to  Scotland  and  Ireland ;  eartlienwaro, 
tiles,  Jkc,  to  Wales,  Guernsey,  and  Jersey ; 
linen  and  woollen  goods,  cordage,  iron,  naval 
stores,  provisions,  &c.,  to  the  North  American 
colonies.  Com  is  largely  exported  to  the 
Metropolis,  and  to  the  ports  along  the  coast 
About  150  vessels  belong  to  the  port.  In  re- 
cent years  there  have  been  about  800  anrivals 
and  departiures  of  vessels  annually.  Ship 
building  is  carried  on  at  Bideford  to  a  consi- 
derable extent.  There  are  several  potteries, 
principally  for  the  manufacture  of  flowerpots. 
A  manufactory  of  coarse  china  and  earthenware 
has  been  lately  established  at  a  short  distance 
from  the  town.  Clay  of  a  good  quality  is 
found  on  land  in  the  neighbourhood  belongin;jr 
to  Lord  Clinton.  Anthracite  or  culm  is  found 
in  tho  vicinity  in  sufficient  quantity  to  be 
worked  for  economical  purposes. 

BIOA,  a  chariot  or  car  dmwn  by  two  horses. 
The  Romans  had  also  their  quadrignc,  and 
sometimes  their  sejuges,  septim-juges,  &c. ; 
and  Suetonius  says  that  Nero,  when  he  was  a 
performer  in  the  Olympic  games,  made  use 
of  a  decem-jugis,  a  chariot  drawn  by  ten 
horses. 

BILBA'O,  one  of  the  chief  towns  of  Spain 
on  the  Biscayan  coast,  has  an  active  popula- 
tion, who  are  employed  in  agriculture,  com- 
merce, and  the  manufacturing  of  iron.  Thore 
are  also  manufactures  of  paper,  hats,  soup, 
leather,  earthenware,  and  cigars. 

The  principal  articles  of  exportation  two 
wool  and  wheat  to  foreign  countries,  and  iron 
to  other  parts  of  the  Peninsula. 

BILL  OF  LADING,  is  an  acknowledgment 
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signed  usually  by  the  master  of  a  trading  ship, 
but  occasionally  by  some  person  authorised  to 
act  on  his  behalf,  certifying  the  receipt  of 
merchandise  on  board  the  ship,  and  engaging 
under  certain  conditions  and  with  certain  ex* 
ceptions,  such  as  *  the  act  of  God,'  the  *  king's 
enemies,'  &c^  to  deliver  the  said  merchandise 
safely  at  the  port  to  which  the  ship  is  bound, 
either  to  the  shipper,  or  to  such  other  person 
as  he  may  signify  by  a  written  assignment 
upon  the  Bill  of  Lading. 

BILLON,  in  coinage,  is  a  composition  of 
precious  and  base  metal,  consisting  of  gold  or 
silver  alloyed  with  copper,  in  the  mixture  of 
which  the  copper  predominates.  The  word 
came  to  us  from  the  French. 

BILSTON,  Staffordshire,  owes  all  its  im- 
portance to  the  introduction  of  the  iron 
works.  It  previously  consisted  of  only  a  few 
private  houses  ;  but  standing  in  a  district 
which  possesses  considerable  mines  of  coal, 
iron-stone,  quarry  stone,  and  clay,  it  has 
rapidly  increased  in  extent  and  population. 
The  manufacturing  industry  is  very  great 
There  are  numerous  furnaces  for  smelting 
iron-ore,  with  foundries,  forges,  sUtting-mills, 
steam  engines,  and  the  various  works  neces- 
sary for  the  preparation  of  iron.  The  manu- 
facture of  tin,  and  of  eveiy  kind  of  japanned 
and  enamelled  wares,  with  that  of  iron,  from 
nails  and  wire  to  the  heaviest  and  bulkiest 
articles,  is  largely  carried  on  at  Bilston.  At 
night  there  are  upwards  of  fifty  furnace  fires 
and  coke  heaps  sending  forth  their  bodies  of 
flame  in  and  near  the  town.  Coarse  potteiy 
is  made  with  the  clay  which  is  found  in  the 
neighbourhood  in  much  abundance.  There 
is  also  here  a  deep  orange-coloured  and  almost 
impalpable  sand,  which  is  much  used  in  the 
casting  of  metals ;  the  neighbourhood  is  like- 
wise noted  for  a  stone  quany. 

BINGLEY  is  one  of  the  remarkable  clo- 
thing towns  of  West  Yorkshire.  The  manu- 
facture of  worsted  yam  is  carried  on  to.  a  con- 
siderable extent  in  the  town  and  neighbour- 
hood, besides  which  there  are  very  extensive 
cotton-mills;  there  are  also  paper  manufac- 
tories; and  there  is  some  trade  in  malt 
Altogether  Bingley  has  become  a  place  of 
much  manufacturing  and  commercial  import- 
ance. 

BINNACLE,  a  kind  of  box  used  on  board 
ship  to  contain  the  compass.  BUiacU^  an 
abbreviation  of  the  French  word  habitacUy 
a  small  habitation,  was  the  original  form  of 
the  word.  Many  improvements  have  been 
made  in  the  binnacle  within  the  last  few  years ; 
chiefly  in  relation  to  the  mode  of  throwing 
light  upon  the  compass  card  in  the  night 

BIRCH.    The  birch  is  extremely  valuable 


among  our  forest  trees,  firom  the  variety  of 
materials  which  it  furnishes  to  the  manufac- 
turing arts.  The  common  birch  is  one  of 
the  hardiest  of  known  trees,  and  flourishes 
best  in  cold  countries.  The  timber,  without 
possessing  any  one  quality  in  an  eminent 
degree,  possesses  many  qualities  in  a  very 
useful  degree.  It  is  employed  in  France  for 
the  felloes  of  wheels ;  and  in  Bussia  for 
the  construction  of  small  rustic  carriages.  On 
many  parts  of  the  continent  it  is  used  for 
many  articles  of  furniture,  cooperage,  and 
turnery,  and  sabots  or  wooden  shoes.  The 
Highlanders  of  Scotland  use  birch  for  so 
many  purposes  that  they  are  said  to, '  make 
everything  of  it ;'  they  build  their  houses  of 
it ;  make  their  beds,  chairs,  tables,  dishes  and 
spoons  of  it;  construct  their  mills  of  it; 
make  their  carts,  ploughs,  barrows,  gates,  and 
fences  of  it ;  and  even  manufacture  ropes  of 
it  The  above  uses  apply  to  the  white  birch. 
The  black  or  canoe  birch  is  also  of  great  value ; 
it  flourishes  in  North  America,  and  is  thei-e 
applied  to  numerous  purposes :  some  speci- 
mens of  the  timber  are  so  beautifully  grained 
that  they  are  cut  into  veneers  and  used  in 
cabinet  work.  The  wood  of  the  taU  or  Ame- 
rican birch  is  used  in  the  United  States  and 
Nova  Scotia  for  yokes  of  cattle  and  frames  of 
sledges,  for  hoops  of  casks,  for  articles  of 
furniture,  and  for  many  othi>r  purposes.  The 
wood  of  the  pliant  birch  has  a  fine  and  close 
grain,  a  considerable  degree  of  strength,  and 
takes  a  brilliant  poUsh.  It  is  used  in  the 
United  States  for  tables,  bedsteads,  ann-chsirs, 
sofas,  coach- panels,  shoe-lasts,  and  a  great 
variety  of  purposes. 

The  hark  ot  all  the  species  of  birch  is  of 
very  considerable  value,  especially  in  cold 
northern  countries,  where  it  is  applied  to  a 
great  variety  of  uses.  It  is  very  durable,  and 
little  acted  on  by  air  or  water.  In  some 
countries  it  is  used  as  a  coping  for  walls  and 
a  covering  for  roofs.  The  bark  of  Urge  trees 
is  cut  by  the  Laplanders  into  pieces  large 
enough  to  form  capes  or  short  cloaks.  It  is 
also  employed  for  boots,  shoes,  baskets,  boxes, 
mats,  cordage,  harness,  and  thread.  In 
Kamtschatka  the  inner  bark  is  dried  and 
ground,  and  mixed  with  oatmeal  to  form  an 
article  of  food;  and  the  same  people  eat  the 
bark  in  small  pieces  with  the  roe  of  fish.  It 
is  much  used  for  tanning  leather;  and  a  yel- 
lowish brown  dye  which  it  yields  is  employed 
in  some  countries  for  dyeing  woollens  and 
rein-deer  skins.  The  bark  of  the  canoe  birch 
is  used  in  America  for  roof  coverings,  baskets, 
boxes,  portfolios,  paper,  and  inner  soles  of 
shoes;  but  it  is  more  extensively  employed 
in  making  the  canoes  of  the  votfogeurtf  en* 
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gaged  in  the  fur- trade  of  Canada :  such  a 
canoe,  capable  of  accommodating  four  per- 
sons will  weigh  no  more  than  forty  lbs. 
Tents  are  also  made  of  this  bark.  The  bark 
of  the  tall  birch  is  used  in  tanning ;  that  of 
the  pUant  birch  is  stripped  white  in  the  green 
state,  hy  the  Kamtschatkadales,  cut  into  nar- 
row  strips  like  vermicelli,  and  stewed  with 
caviare. 

The  hranchet  and  young  shooU  are  also  of 
much  value.  They  are  made  into  hoops, 
broomSy  faggot-ties,  baskets,  hurdles,  cream- 
whisks,  and  similar  articles — including  the 
well-known  rod  of  our  old-fashioned  school 
masters.  The  Alpine  mountaineers  make 
torches  of  them.  The  Laplanders  construct 
tents  with  birch  branches  covered  with  turf. 
In  the  Scottish  highlands  the  branches  are 
employed  as  fuel  in  the  distillation  of  whiskey, 
being  found  to  impart  a  flavour  to  it  which 
enhances  its  value;  they  are  similarly  em- 
ployed for  smoking  hams  and  herrings.  The 
young  branches  of  the  dwarf  birch  furnish 
beds  and  fuel  to  the  Laplanders ;  and  those 
of  the  black  birch  are  employed  in  the  United 
States  for  making  hoops  for  rioe-easks. 

The  leav€$,  catkins,  and  other  green  parts, 
have  also  their  value.  The  leaves  are  eaten 
by  goats  and  rabbits.  A  yellow  colour  is  ob- 
tained fh>m  them,  useful  in  punting  and  dye- 
ing. The  Finlanders  use  the  dried  leaves  as 
tea.  The  buds  and  catkins  afford  a  substi- 
tute for  bees'  wax.  A  bed  stuffed  with  birch 
leaves  is  said  to  be  useful  to  rheumatic,  per- 
sons by  promoting  perspiration.  The  leaves 
of  the  dwarf  birch  yield  a  peculiar  kind  of 
fungus,  from  which  the  moxa  or  amadou  is 
pr^ared,  and  which  the  Laplanders  employ 
as  a  medicine  in  many  painftd  diseases ;  and 
its  seeds  afford  nourishment  to  the  ptarmigan 
or  white  partridge,  a  veiy  important  bird  in 
Lapland. 

The  tap  of  the  birch  is  made  to  yield  beer, 
wine,  spirit,  vinegar,  and  sugar,  according  to 
the  mode  of  treatment ;  the  tree  being  tapped 
to  allow  the  sap  to  flow  or  ooze  out  Birch 
beer  is  made  by  fermenting  the  sap  with 
yeast,  hot-water,  and  hops;  birch  wine  is 
made  by  boiling  the  sap  with  sugar  or  honey, 
and  fermenting,  clarifying  aud  flavouring  in 
rariotu  ways ;  but  spirit  is  made  by  distilla- 
tion ;  birch  vinegar  by  allowing  the  acetous 
fermentation  to  supervene  on  the  vinous ;  and 
birch  sugar  by  boiling  and  evaporating  the  sap. 

To  complete  the  catalogue  of  the  use  of 
the  birch  we  have  to  mention  the  Juely  the 
oMhegy  and  the  oil.  The  wood  gives  a  bright 
and  ardent  flame,  and  is  much  employed  for 
smelting  iron  in  France,  Russia,  and  Sweden 
— its  charcoal  bums  a  long  time,  and  is  in 


much  demand  for  making  gunpowder  and 
black  crayons.  The  ashes  are  rich  in  potash. 
An  oil,  much  tised  in  Russia,  is  obtained  by 
burning  birch  bark  in  close  receptacles. 

BIRD'S-EYE  VIEW,  a  mode  of  perspec- 
tive  representation,  in  which  the  objects  are 
drawn  as  seen  from  above.  Thus,  if  a  hole 
were  bored  through  the  ceiling  of  a  lofty 
room,  a  person  looking  down  through  it 
would  have  a  proper  bird's-eye  view  of  the 
apartment  and  its  Aimiture.  But  the  most 
common  mode  of  giving  a  bird's-eye  view  dif- 
fers from  ordinary  perspective  only  in  the 
horizontal  line,  and  consequently  the  point  of 
sight,  being  placed  considerably  above  the 
objects  represented.  The  scene  is  thus 
shown  as  it  would  appear  from  some  lolly 
station,  as  a  tower  or  other  eminence. 

BIRD-LIME,  a  glutinous  vegetable  pro- 
duct, obtained  principally  from  the  inner 
bark  of  the  holly,  or  from  the  berries  of  the 
misletoe,  but  also  from  other  plants.  It  is 
prepared  from  the  hoUy  bark  by  bruising, 
long  boiling  in  water,  and  fermentation  ;  the 
mass  is  again  boiled  in  water,  and  evaporated 
to  a  proper  consistence.  In  different  coun- 
tries various  processes  are  employed.  When 
properly  prepared  from  the  holly  it  is  of  a 
greenish  colour ;  its  smell  resembles  that  of 
linseed  oil;  its  taste  is  bitter;  it  is  adhe- 
sive, tenacious,  and  may  be  drawn  out  into 
threads. 

BIRKBECK,  GEORGE,  M.D.,  one  of  tlic 
warmest  friends  and  kindest  instructors  of 
the  operative  classes,  was  bom  in  1770,  at 
Settle,  in  Yorkshire,  where  his  father  was  a 
merchant  and  banker.  He  displayed  an  early 
predilection  for  mechanical  and  scientific  sub- 
jects, which  led  him  to  select  the  medical 
profession  as  his  pursuit  While  at  Edin- 
burgh, he  was  put  in  nomination  for  the  pro* 
fessorship  of  the  Andersonian  Institution  at 
Glasgow,  and  his  election  was  carried  by  a 
considerable  majority.  In  November  1701)  he 
commenced  his  first  coturse  of  lectures  at 
Glasgow  on  Natural  and  Experimental  Philo- 
sophy. Some  time  afterwards  he  commenced 
a  gratuitous  course  of  lectures,  which  he  con- 
tinued until  1804,  when  he  relinquished  the 
professorship,  and  was  succeeded  by  Dr.  Ure. 

While  in  active  practice  in  London  as  a 
physician.  Dr.  Birkbeck  had  few  opportunities 
of  following  up  the  labours  which  he  had 
commenced  at  Glasgow  for  the  advancement 
of  scientific  knowledge  amongst  artisans ;  but 
it  was  a  subject  which  he  had  always  at  heart 
In  1820  he  gave  a  gratuitous  course  of  seven- 
teen lectures  at  the  I^ondon  Institution.  In 
1827  he  was  the  chief  means  of  promoting 
the  first  Mtchanica*  InttUutlon.    Ho  ' '^-^ 
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at  a  public  meeting  at  the  Cxx)wn  and  Anchor, 
wliich  was  attended,  amongst  others,  by 
Dr.  Lushington,  Jeremy  Bentham,  David 
Wilkie,  and  Cobbett;  and  after  Mother  meet- 
ing, on  the  2nd  of  December,  the  first  officers 
of  the  *  London  Mechanics'  Institution '  were 
appointed  on  the  15th  of  December.  Dr.  Birk- 
beck  was  elected  president,  which  office  he 
filled  till  his  death;  and  his  son  has  since 
been  annually  elected  to  tJie  same  post.  At 
the  formation  of  the  institution.  Dr.  Birkbeck 
generously  lent  the  sum  of  3,700/.,  for  the 
purpose  of  building  a  lecture-room,  &c. 

Dr.  Birkbeck's  professional  and  scientific 
pursuits,  and  his  services  in  various  ways,  in 
connection  with  objects  of  pubUc  utility,  were 
continued  to  the  last ;  and  those  who  attended 
the  lectures  at  the  London  Mechanics'  Insti- 
tution, in  its  best  days,  will  well  remember 
those  of  Dr.  Birkbeck  as  among  the  most  in- 
structive and  the  most  attractive.  He  died 
December  1,  1841,  at  his  residence  in  Fins- 
bury-square,  London. 

BIRKENHEAD.  The  grand  undertakings 
at  this  town  are  among  the  most  remarkable 
commercial  phenomena  of  our  age.  The 
overflowings  of  Liverpool  commerce  are  to 
form  the  basis  of  Birkenhead  commerce. 

The  rapid  growth  of  Birkenhead  is  entirely 
owing  to  the  formation  of  commodious  docks. 
In  1842  the  toAvn  commissioners  were  em- 
powered by  act  of  parliament  to  purchase  the 
manorial  rights,  (fee,  pertaining  to  the  ancient 
ferzy  at  Woodside,  which  is  the  nearest  ferry 
to  Liveipool ;  and  in  1844,  under  another  act, 
they  purchased  Monk's  Ferry.  In  1844  they 
obtained  an  act  of  still  greater  importance, 
under  which  a  tidal  basin,  docks,  and  other 
extensive  accommodations  for  trade  and  ship- 
ping are  now  in  progress.  The  magnitude  of 
these  works  may  be  inferred  from  the  follow- 
ing abstract  of  their  cost,  which  is  taken  firom 
the  estimates :  New  mcurket,  20,000/. ;  town- 
hall,  10,000/. ;  park,  26,000/. ;  docks  in  Walla- 
sey Pool,  400,000/. ;  dock  warehouses  (by  a 
private  company),  600,000/.  The  design  of 
converting  Wallasey  Pool,  on  which  Birken* 
head  is  situated,  into  docks,  was  entertained 
several  years  ago,  and  originated  with  the  late 
Mr.  Laird ;  but  it  was  not  until  1844  that  an 
act,  as  already  mentioned,  was  obtained  for 
effecting  this  object.  The  first  stone  of  the 
proposed  docks  was  laid  on  the  23rd  of  Octo- 
ber, 1844.  The  area  of  the  principal  or  float- 
ing dock  will  be  120  acres,  a  space  exceeding 
that  of  all  the  docks  in  Liverpool,  and  it  will 
have  10  feet  depth  of  water.  It  will  be  sur- 
rounded with  quays,  warehouses,  and  other 
conveniences  for  shipping  and  discharging 
cargoes.    There  will  also  be  a  tidal  harbour 


of  about  40  acres,  accessible  at  all  times  bj 
the  largest  steamers  employed  in  the  coasting 
trade,  and  by  all  vessels  whose  draught  does 
not  exceed  15  feet ;  a  harbour  of  refuge  with 
an  area  of  10  acres;  and  beaching-ground 
of  4  or  5  acres,  for  the  free  use  of  the  river 
craft 

A  certain  clashing  of  interests  between  dif- 
ferent governing  bodies  at  Birkenhead,  has 
rendered  new  arrangements  frequently  neces- 
sary. Besides  the  act  of  1844,  a  second  was 
obtained  in  1845  for  the  formation  of  dock 
and  wharf  waUs;  and  another  in  1847  for  new 
powers  in  respect  to  these  constructions.  In 
1848  an  act  was  passed  for  the  formation  of  a 
board  of  trustees  of  the  Birkenhead  dodcs, 
which  board  (in  order  to  represent  and  recon- 
cile conflicting  interests)  is  to  be  formed  as 
follows  : — Four  trustees  chosen  by  the  bond- 
holders, with  whose  ftmds  the  docks  were  in 
part  constructed ;  four  chosen  by  the  Birken- 
head commissioners ;  and  three  by  the  Walla- 
sey commissioners. 

There  has  recently  (1850)  been  an  act 
passed,  which  relieves  the  commissioners 
from  a  very  onerous  engagement  with  the 
Woods  and  Forests  department;  and  the 
dock-works  have  recommenced  (after  some 
delay)  with  great  vigour.  Three  thousand 
men  are  now  employed;  forty-five  acres  of 
dock  are  nearly  ready  for  the  reception  of 
shipping ;  and  the  whole  are  expected  to  be 
finished  in  1851. 

Birkenhead  is  connected  by  railway  with 
Chester,  and  thence  with  all  parts  of  England ; 
and  a  branch  to  Warrington,  recently  opened, 
has  shortened  the  distance  between  Bu'ken- 
head  and  Manchester.  The  rails  are  brought 
round  all  the  quays  of  the  docks.  Hitherto 
the  trade  of  Birkenhead  has  not  reached  the 
point  which  had  been  anticipated,  and  the 
hope  of  which  had  led  to  such  extensive  and 
costly  works;  but  whenever  a  large  traffic 
shall  grow  up  there,  it  will  be  well  acconuno- 
dated  by  the  railway,  the  docks,  and  the  ware- 
houses, all  of  which  are  admirably  planned  to 
work  together  in  one  system.  It  is  expected 
that  the  coasting  trade  and  the  steam  packet 
trade  will  be  those  which  will  first  seek  acconi> 
modation  at  Birkenhead. 

BIRMAH.  The  Birman  empire  is  rich  in 
mines  of  gold,  silver,  copper,  tin,  lead,  anti- 
mony,  and  iron,  but  they  are  much  neglected 
by  Uio  natives.  Many  kinds  of  precious  stones 
are  obtdned  by  digging  and  washing  the 
gravel  in  the  beds  of  rivulets  or  small  brooks. 
The  varieties  said  to  exist  are,  the  oriental 
sapphire,  the  oriental  ruby,  the  opalescent 
ruby,  the  star  ruby;  the  green,  the  yellow, 
and  the  white  sapphire ;  and  the  oriental  aine. 
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thyiL  Noble  Berpentine  or  green-stone,  is 
foimd  in  most  of  the  npper  branches  of  the 
Iimwaddiy  and  exported  in  considerable  qaan- 
ticies  by  the  Chinese  to  their  own  countxy, 
where  it  is  used  for  rings  and  amulets.  Mines 
ofsmber  are  found  on  the  branches  of  the 
Xjan-Doayn,  and  in  the  vicinity  of  the 
Bhanm^  Coal  seems  to  be  plentiful,  but  it 
is  not  used.  limestone  exists  in  great  abond- 
aaee  in  the  moontains  near  the  capital ;  and 
statoaiy  marble  is  also  met  with.  Nitre,  na- 
tnm,  and  cnlinary  salt,  are  found  in  many 
of  the  arid  and  calcareous  tracts  in  the  upper 
prtmuoes,  and  chiefly  in  the  neighbourhood 
of  the  capital.  Natron,  in  an  impure  state,  is 
used  by  the  iialiTes  instead  of  soap,  a  prepa- 
ration with  which  they  seem  to  be  unac- 
quainted. Salt  is  extracted  from  some  lakes 
in  the  upper  provinces,  especially  near  Mon- 
chaho,  and  from  the  sea  water  in  the  lower 


Among  the  vegetable  productions  of  the 
Birman  forests  the  teak  holds  the  first  place. 
The  plants  which  become  articles  of  com- 
mace  in  the  country  include  bamboo,  cate- 
efan,  sugar,  tea,  cocoa,  tobacco,  cotton,  indigo, 
andbeteL 

The  progress  of  the  Binnans  in.  the  useful 
aits  has  not  been  great.  AU  their  cotton 
lafafies  are  ooarse  and  high-priced,  and  British 
pieee-goods  tre  imported  in  considerable 
qaaatixj.  Silk  articles,  ooarse  and  unglazed 
earthenware,  iron  implements,  muskets  and 
ewofds,  and  gold  and  silver  ornaments,  are 
TOsniifaetpred,  mostly  in  a  rude  style. 

The  eommerce  carried  on  in  the  interior  of 
the  eoontry  is  considerable ;  the  different  por- 
ttons  of  the  empire  producing  several  things 
which  are  not  found  in  others.  The  inha- 
bitants  of  the  sea-coast  and  the  lower  country 
<^aRy  to  the  capital  and  the  npper  provinces 
riee,  salt,  dried  fish,  and  foreign  commodities ; 
which  are  paid  for  by  the  produce  of  the  in- 
toior.  The  foreign  commerce,  chiefly  with 
China,  is  conducted  principally  at  two  annual 
furiy  at  Bhanmd  and  Mid^.  The  Chinese 
vrive  with  laden  horses,  mules,  and  asses ; 
hfingiwg  with  them  an  immense  assortment 
cf  goods. 

BIBMINGHAM,  is  in  many  respects  the 
moat  mnaricahle  of  our  manufacturing  towns. 
It  dales  its  productive  industry  from  early 
times.  Being  situated  at  a  moderate  distance 
from  the  Staffordshire  iron  mines,  which  were 
■iMIiiestaonahly  worked  at  a  very  early  date, 
tod  placed  in  a  district  which  was  distin- 
guiabed  as  woody  (the  northern  or  Arden  di- 
rioon  of  Warwickshire),  it  ofiered  great  faci- 
btiea  far  smelting  the  ore  of  iron,  which, 
Mom  the  introdnction  of  the  steam-engine, 


could  only  be  effected  by  means  of  charcoal. 
The  iron  being  prepared  on  tbo  spot,  it  is 
natural  to  suppose  that  a  colony  of  artificers 
would  settle  here,  and  that  they  would  early 
acquire  skill  in  the  use  of  the  material.  In 
the  time  of  Leland,  Birmingham  was  inha- 
bited by  *  smiths,  that  use  to  make  knives  and 
all  manner  of  cutting-tools ;  and  many  lori- 
mers  that  make  bitts,  and  a  great  many 
nailors.'  A  place  thus  cliaracterised  by  the 
industry  and  ingenuity  of  its  inhabitants, 
waited  only  for  more  favourable  circumstances 
to  increase  its  wealth.  This  change  appears 
to  have  taken  place  in  the  17ih  century,  when, 
on  the  restoi'ation  of  Charles  II.,  a  fondness 
for  metal  ornaments  was  introduced  from 
France,  where  the  exiled  king  and  his  adhe- 
rents had  long  resided,  and  Birmingham  took 
the  lead  in  the  manufacture  of  the  glitter- 
ing trifles  which  the  taste  of  the  age  de- 
manded. 

Camden,  who  travelled  through  England  in 
the  16th  century,  a  few  years  after  Leland, 
says  of  Birmingham,  in  his  *  Britannia,'  that 
*  most  of  the  inhabitants  be  smiths  ;*  to  which 
Bishop  Gibson,  in  his  edition  of  Camden, 
published  in  1722,  adds,  <  and  other  artificers 
in  iron  and  steel,  whose  performances  are 
greatly  admired  both  at  home  and  abroad.' 
The  editor  was,  however,  scarcely  correct  if 
he  meant  it  to  be  understood  that  the  manufac- 
tures of  the  town  were  in  his  time  confined  to 
iron  and  steel  goods.  Various  fancy  articles 
iu  other  materials  were  then  regulariy  made, 
and  the  manufacture  of  brass  goods  had 
commenced.  The  use  of  this  valuable  com- 
pound metal  has  continually  increased  during 
the  last  hundred  years,  and  the  talent  of  the 
designer  has  been  tasked  in  the  invention  of 
new  forms,  and  in  the.  adaptation  of  classical 
models  to  the  purposes  of  modem  domestic 
comfort  and  ornament  The  introduction  of 
the  stamp  especially,  which  was  first  applied 
to  the  multiplication  of  copies  of  smaller 
wares,  as  buttons,  buckles,  and  cloak  pins, 
and  which  was  at  length  adapted,  by  increas- 
ing its  power,  to  the  production  of  large 
forms,  has  caused  the  greatest  change  in  this 
branch  of  manufacture.  There  are  establish- 
ments in  Birmingham  which  have  from  two 
to  three  hundred  thousand  dies  employed  in 
stamping 

In  plated  wares  the  style  and  form  wero 
long  deficient  in  grace,  but  the  taste  and  spirit 
of  Messrs.  Boulton  and  Watt  wero  instru- 
mental in  improving  the  forms  of  the  articles 
usually  produced;  and  an  increasing  fami- 
liarity with  antient  models,  and  with  tlie 
florid  and  playful  style  of  the  age  of  Louis 
XrV.,  continues  to  give  new  impetus  to  this 
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mannfactore.  The  introdaction  of  the  new 
mixture  called  Albata,  or  British  plate,  was 
the  forerunner  of  a  very  large  branch  of  manu- 
facture at  Birmingham.  The  convenient  ma- 
terial  called  Britannia  metal  is  also  largely 
manufactured  here. 

The  founding  of  iron  is  rapidly  improving 
and  extending  itself  in  this  town.  A  compa- 
ratively few  years  ago  the  principal  cast  arti- 
oleBof  this  material  were  heavy  kitchen  articles 
grates  and  stoves ;  but  increased  care  in  the 
selection  of  the  metal,  and  a  desire  to  produce 
elegant  forms  at  a  cheap  rate,  have  caused 
cast  iron  articles  to  be  manufactured  of  small 
size  and  of  light  and  tasteful  patterns,  which, 
when  coloured  by  broDzing,  idmost  equal  the 
more' expensive  brass  wares;  and  in  hollow 
vessels  such  perfection  in  thinness  and  light- 
ness is  attained,  that  the  use  of  beaten  copper 
is  almost  forgotten.  The  iron-work  of  Mr. 
Paxton's  Palace  of  Industiy  has  been  pre- 
pared under  the  direction  of  the  eminent  Bir- 
mingham firm  of  Fox  and  Henderson. 

The  manufacture  of  guns  was  introduced 
at  the  commencement  of  the  last  century,  and 
has  been  carried  on  to  an  immense  extent; 
nearly  5|000,000  of  fire  arms  were  suppUed 
from  Birmingham  between  the  years  1804  and 
1818  inclusive,  to  meet  the  demands  of  go- 
vernment and  of  private  trade.  A  proof-house, 
under  the  conduct  of  a  master,  wardens,  and 
trustees,  was  established  by  act  of  parliament 
in  1813  where  the  fabric  of  all  guns  and  pis- 
tol barrels  is  tried  by  a  heavy  charge:  all 
those  which  sustain  the  explosion  receive  a 
stamp,  to  counterfeit  which  is  felony ;  and  to 
sell  such  barrels  without  the  stamp  is  punish- 
able by  heavy  fines.  There  is  also  a  govern- 
ment proof  house  for  the  ordnance  depart- 
ment, a  comprehensive  and  interesting  esta- 
blishment near  the  Walsall  Road,  at  the 
northern  end  of  the  town. 

Buttons  and  buckles,  so  far  as  they  are 
articles  of  ornament,  almost  took  their  rise  in 
Birmingham,  and  this  town  witnessed  all  the 
flnotuations  of  these  manufactures,  from  the 
small  plain  buckle,  and  the  horn  or  bone  but- 
ton ooated  with  metal  foil,  through  all  the 
capricious  and  almost  innumerable  varieties 
of  form  and  ornament  which  prevailed  during 
the  age  of  powder,  embroidery,  and  gold  lace, 
or  which  the  still  more  fantastic  taste  of 
foreign  markets  demanded.  At  length  the 
buckle  has  been  completely  supplanted  by 
shoe-strings,  and  the  button  has  undergone 
great  changes  :  moulds  of  wood  or  horn  being 
now  very  generally  covered  with  silk  or 
some  other  woven  material,  as  a  substitute 
for  the  metal  button.  The  button  faotorias 
are  among  the  largest  establishmentB  In  ttiw 


infagtism.  The  denominatioii  of  '  The  toiy- 
shop  of  Europe,'  given  to  Birmingham  bj 
Burke,  was  correct  at  the  time,  but  the  exten- 
sive  appUoation  of  powerful  mechanical  foroea 
has  now  raised  the  character  of  the  staple 
productions  of  the  place.  AH  articles  of  me- 
tallic ornament,  such  as  polished  steel  toys, 
gold  and  gilt  jewellery,  chains,  snuff-boxes, 
(fee,  are  still  manufactured,  but  not  to  sueh 
an  amount  as  to  form  a  preponderant  part  of 
the  industry  of  Birmingham. 

The  quantity  of  silver  used  in  the  mana- 
facture  of  pencil- oases,  boxes,  chains,  thim- 
bles, &o.,  and  in  the  numerous  fittings  and 
mountings  attached  to  glass  and  other  wares, 
is  considerable,  and  an  assay  office  is  esta- 
blished in  the  town,  where  all  articles  in  this 
metal  being  above  five  dwt  are  examined, 
and  if  found  to  be  of  the  proper  standard,  are 
marked  with  the  government  stamp.  The 
use  of  gold  and  silver  has  greatly  increased  in 
Birmingham  in  recent  years.  The  process  of 
electro  plating  has  given  rise  to  a  wholly  new- 
department  of  manufacture,  of  which  Bir- 
mingham is  the  chief  seat 

Japanning  in  all  its  varieties,  is  another 
extensive  branch  of  manufacture.  It  com- 
menced with  the  varnished  boxes  and  small 
articles,  which  were  ooarse  imitations  of  the 
Oriental  toys,  but  the  art  was  gradually  im- 
proved by  John  Taylor,  who  gave  elegance 
to  the  devices  on  the  surface ;  and  still  far  - 
ther  by  Baskerville,  who  introduced  the  light 
and  highly  polished  but  firm  and  durable 
papier  mdehi,  which  he  adorned  with  paints 
ings  in  a  style  before  unknown.  This  branch 
of  industry  has  called  forth  great  talent;  and 
some  of  those  who  have  taken  rank  amon^ 
the  painters  of  their  age  have  commenced 
their  career  by  executing  the  ornamental  de  - 
signs  on  the  trays  and  waiters  of  Birmingham. 
Articles  of  this  kind  are  susceptible  of  great 
elegance,  and  when  produced  in  perfection 
are  beautityxl  specimens  of  the  pictorial  art. 
In  all  the  recent  Exhibitions  of  Manufaotmnee 
in  this  country  the  papier  mdehS  of  Messrs. 
Jennens  and  Bettridge  and  other  manufaota* 
rers  at  Birmingham,  has  been  remarkable  ftir 
its  artistic  beauty. 

Glass  making  has  long  been  carried  on  in 
Birmingham.  This  manufacture  is  not 
confined,  in  its  higher  branches,  to  eat 
sels  for  the  table,  nor  to  the  sparkling  drope 
which  decoirate  girandoles  and  chandeliers; 
but  glass  for  ornamental  purposes  is  oast  into 
forms  of  scrolls,  foliage,  busts,  and  well- 
formed  complete  figures  of  small  sixe.  Win- 
dow-glass  is  also  made  in  large  quantities. 
Messrs.  Chance's  glass  works,  among  tho 
Ivgwt  in  the  world,  are  at  Birmingham;  it  Is 
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hen  that  Um  glass  for  the  indttstrisl  Palace 
has  been  made. 

An  afiMxentlj  trivial  artkle,  the  steel-pen, 
has  Utterij  grown  into  such  extensive  use  as 
to  fonn  a  considerable  branch  of  nnanufac- 
tore.  The  price  hss  been  perpetnslly  dimi- 
nishing, and  the  article  itself,  at  the  same 
timet  eontinoally  improving.  This  manufac- 
tors  was  first  established  in  Birmingham  in 
1821,  before  whieh  time  the  srticle  wss 
Ksreely  known  in  the  msrket  Shortly  alter 
this  date  they  sold  for  12s.  per  dozen,  but  the 
price  rapidly  fell  to  8t.  per  dozen,  or  II.  4«. 
per  gross.  The  inereasing  facilities  of  pro- 
diiction,and  the  consequent  abundant  snpply, 
idded  to  the  competition  of  the  numerous 
BSBoftetmcrs,  has  since  gradually  lowered 
the  price  to  6iL  a  groes,  or  even  less.  There 
is  one  eetahHshment  in  Binningham  (besides 
dthen  of  less  extent)  where  many  hundred 
oxJlioiia  of  pens  are  made  annually,  and  where 
300  pcnons  are  employed. 

The  entlera,  lorimers,  and  mskers  of  wrought 
nsih,  iriio  in  JiSland's  time  formed  the  bulk 
of  the  indnatiions  population  of  Birmingham, 
hsve  tliiia  been  gradually  driven  away  by  the 
iacrMsing  demand  for  articles  requiring  more 
tuts  sad  skill  in  design  and  execution.  Agri- 
caknrsl  and  msDnfsctoring  steel  and  edge 
teak,  «f^*iw^mg  files  snd  saws,  sre  however 
sail  sMda,  and  numerous  new  msnnfaotures 
bsve  been  introduced  during  the  present  cen- 
tury, whieh  owed  their  origin  to  the  facilities 
sfianied  by  the  newly  created  mechanical 
forees,  tiiai  gave  a  apur  to  inyention  by  almost 
adoring  its  suecess.  Among  these  are  wire- 
dmeiiig,  cot-nail,  screw,  and  pin  manufao- 
lariag.  YIna  turnery  natnraUy  arose  from 
the  iuMuaaiiig  use  of  the  lathe.  Die-sinkers, 
liodsflen,  and  deaignerB  were  required  by 
'JMse  who  used  stamps  and  casting-moulds; 
lad  engiaveia  were  called  for  to  represent  in 
the  books  of  pattens  exhibited  by  the  mer- 
chsats  tho  fonns  of  the  numerous  articles 
pitted  by  braaa  snd  iron -founders  and 
•KbenBasnifaotnrers.  Artists  in  these  seve- 
ni  hnea  bare  been  thtis  drawn  to  the  place, 
v^i  the  arts  themaelves  are  here  cultivated  to 
ft  <iei(rea  of  perfection  before  unknown  out  of 
the  metropolis. 

The  eatahUafament  of  gas  companies  gave 
m  iinpMin  to  the  msaufaeture  of  tubes  of 
nzms  descriptions,  ss  well  ss  to  the  taste  of 
Ae  ij—ignnr  in  forming  grseelul  combinationB. 
fyna  of  (be  most  complete  establishments  in 
the  viwn,  the  Cambridge  Works,  comprising 
l.-ag  ranges  of  newly-built  premises,  is  de- 
voted to  the  making  of  all  kinds  of  furniture 
aa  whkh  brass  tubing  csn  be  employed. 

of  tba  eoHoB  minufaotnra 


BIRMIKOHAM. 


870 


have  been  localized  in  Birmingham,  such  as 
those  of  webbing  for  braces  snd  girths,  cords, 
lines,  ifec,  probably  on  account  of  the  facility 
with  whish  the  requisite  machinery  can  bcs 
procured. 

The  umbrella  trade  arose  from  the  demand 
for  the  brass  furniture  of  these  useful  con- 
trivances, which  led  to  an  attempt  to  execute 
orders  for  the  articles  complete.  This  attempt 
has  been  so  successful  that  many  thoussnd 
operatives  are  now  engaged  in  the  Birming- 
ham umbrella  trade. 

In  ibe  nail  manufacture  as  carried  on  in 
Birmingham,  machinery  is  used  by  which 
well-formed  nsils  are  cut  out  of  sheet-iron, 
with  a  rapidity  which  leaves  far  behind  the 
swiftest  motion  of  the  muscles  in  snipping 
paper  with  scissors.  There  is  one  very  Isrge 
establishment,  filled  with  machines  for  making 
nails  by  steam-power,  where  from  one  to  two 
thousand  millions  of  nsils  are  made  in  a  year. 
Screws  are  also  formed  with  beautiful  preci- 
sion without  heat,  and  by  a  series  of  mechani- 
cal contrivances  which  remove  the  severity  of 
the  labour,  and  render  the  attention  and  su- 
perintendence of  women  and  childron  nearly 
sufficient. 

Steam-engines  are  now  very  numerous  in 
Birmingliani.  Their  number  was  estimated 
in  1840  at  6,400  horses'  power,  consuming 
about  380  tons  of  coal  per  day,  and  equalling 
the  labour  of  86,400  men. 

There  are  few  Isrge  fsctorie^  properly  so 
cslled,  in  which  an  article  goes  through  the 
entire  range  of  manufacturing  processes ;  but 
there  is  a  vast  number  of  workshops,  more  or 
less  extensive,  in  each  of  which  portions  of 
the  work  are  done.  One  manufactured  srticle, 
which  is  sold  retail  for  a  penny,  may  go 
through  20  workshops  before  it  is  finished ; 
some  having  40  or  00  workmen,  some  4  or  5, 
while  some  are  simply  the  garrets  of  work* 
men,  who  ply  their  trade  each  by  his  own  fire- 
side. With  the  exception  of  the  metropolis, 
there  is  perhaps  no  town  in  England  where 
there  sre  so  many  persons  combining  in  them- 
selves the  characters  of  master  and  workman, 
as  Birminghsm,%nd  none  in  which  Hi  ere  is 
more  observable  a  chain  of  links  connecting 
one  with  another. 

The  School  of  Design  is  rendering  much 
serrice  in  Birmingham.  The  classes  have 
been  well  filled  from  the  time  of  their  establish- 
ment; and  it  is  found  thst  boys  w|2P  have 
attended  those  classes  are  sought  after  by 
manufacturers  in  preference  to  those  who 
have  not  had  such  training.  During  1850 
there  have  been  about  thirty  pupils  in  the 
modelling  dass  alone :  a  branch  of  study 
peculiariy  important  in  a  town  where  so  much 
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metal  casting  is  carried  on.  Some  time 
elapsed  before  the  Biimingham  manufoctorers 
fully  appreciated  the  necessity  of  cultivating 
the  arts  of  design,  as  a  means  of  competing 
ydih  France  in  productions  of  taste ;  but  this 
necessity  is  now  well  understood,  and  rapid 
advances  are  being  made  in  the  right  direc- 
tion. 

Near  Birmingham  were  the  celebrated  Soho 
Works.  These  works  were  built  by  a  native 
of  Birmingham,  Matthew  Boulton,  and  ten 
years  afterwards,  in  1774,  Watt  entered  into 
partnership  with  him.  During  the  remainder 
of  the  century,  the  Soho  Works  produced 
those  numerous  steam-engines  which  became 
the  marvel  of  all  Europe.  But  it  was  not 
merely  the  making  of  steam  -  engines  and 
other  large  pieces  of  machinery  that  made 
these  works  famous;  other  manufacturing 
processes  were  introduced ;  or,  more  properly 
speaking,  other  manufactures  preceded  that 
of  steam-engines  by  a  few  years.  Buttons, 
buckles,  watch-chains,  and  trinkets,  were  the 
first  objects  of  manufacture;  then  plated 
ware ;  then  or-molu  vases,  candelabra,  clock 
oases,  and  watch  stands;  then  pure  silver 
plate  of  the  .highest  order  of  excellence. 
Among  the  various  processes  carried  on  at 
Soho,  perhaps  none  has  attained  a  more  ex- 
tended celebrity  than  the  application  of  steam 
to  coining;  the  engine  for  this  purpose  was 
erected  by  Boulton  in  1783,  but  subsequently 
received  great  improvements.  The  Soho  fac- 
toiy  has  been  recently  abandoned;  and  the 
Soho  or  Aston  estate  has  been  offered  for 
sale  to  the  town  authorities,  to  form  a  Peo- 
ple's Park  for  Birmingham. 

Of  all  the  towns  in  England,  perhaps,  ex- 
cepting Hie  metropolis,  Birmingham  could 
present  the  greatest  variety  of  manufactures 
to  the  Exhibition  of  1851 ;  and  it  is  on  all 
acc-ounts  to  be  hoped  that  that  town  will  be 
worthily  represented.  There  are  understood 
to  be  about  300  Exhibitors  from  Birmingham, 
who  will  illnstrato  between  40  and  60  dif- 
iiiTQut  branches  of  manufacture,  and  will 
occupy  about  25,000  square  feet  of  exhibition 
space.  All  the  chief  departments  of  Bir- 
mingham industry  will  be  represented. 

BISCAY.  The  commerce  carried  on  in  the 
harbours  of  the  Bay  of  Biscay  is  considerable. 
Spain,  however,  furnishes  on^  a  small  portion 
of  the  exports,  owing  to  the  difficulty  of  trans- 
porting hea\7  commodities  to  the  coast  from 
the  interior.  From  the  inland  provinces  only 
wool  is  brought  to  the  ports  of  Santander  and 
Bilbao ;  the  produce  of  the  coast  itself  is  not 
considerable,  and  consists  chiefly  of  fruits. 
But  more  than  half  the  products  of  the  soil 
of  France,  and  nearly  the  same  portion  of  its 


manufactures,  are  exported  firom  the  hazbourii 
of  Bayonne,  Bordeaux,  Bochelle,  Nantes, 
Vannes,  and  Orient ;  and  large  quantities  of 
foreign  merchandise  are  received  by  the  same 
ports. 

BISCUIT,  a  kind  of  bread  usnally  made  in 
the  form  of  flat  cakes,  and  pierced  with  boles, 
to  insure  the  complete  evaporation  of  mois- 
ture  in  the  baking,  which  is  necessaiy  for  pre- 
serving it  during  long  voyages.  Biscuits  are 
used  on  land  as  a  kind  of  luxury,  but  at  sea 
they  are  an  article  of  the  first  necessity,  since 
bread,  in  the  more  ordinaiy  form  in  which  it 
is  used  on  shore,  would  speedily  become 
mouldy  and  unfit  for  food.  The  name  biscuit 
(twice-baked),  is  evidently  derived  from  the 
nature  of  the  processes  to  which  this  kind  of 
bread  was  formerly  subjected.  The  two  bakings 
then  used  are  no  longer  found  necessary ;  bnt 
the  name,  although  thus  rendered  inappro- 
priate, has  been  continued.  The  same  name 
is  applied,  inappropriately  also,  to  several 
articles  made  by  confectioners,  such  as  sponge 
biscuits,  Naples  biscuits,  &c.,  which  are 
sweetened  with  sugar,  and  are  not  reduced  by 
baking  to  the  state  of  dryness  which  is  a 
necessary  quality  of  biscuits  in  their  ordi- 
nary form.  Biscuits  for  use  as  ship-bread  are 
usually  made  of  the  meal  of  wheat  fh>m  which 
only  tlie  coarsest  bran  has  been  separated. 
The  process  of  mixing,  kneading,  stamping, 
and  baking  by  hand  were  brought  to  an  almost 
machine-like  degree  of  rapidity  and  regularity 
in  the  great  biscuit  manufactories  established 
by  government  for  supplying  the  British  navy ; 
but  of  late  years  they  have  been  still  ftirther 
perfected  and  facilitated  by  the  introduction  of 
machinery,  by  which  the  dough  is  thoroughly 
mixed  and  rolled  out  into  sheets  about  two 
yards  long  and  one  wide,  which  are  stamped  at 
one  stroke,  into  about  sixty  hexa^nal  biscuits 
of  about  six  to  the  pound,  in  such  a  manner 
as  to  leave  the  sheet  sufficiently  coherent  to 
be  put  into  the  oven  as  one  piece,  though 
when  baked  the  biscuits  are  easily  separated. 
The  hexagonal  shape  has  been  snbstitttted  for 
the  circular,  because  it  effects  a  saving  of  time 
and  material,  and  also  of  space  in  packing. 

At  the  ship  biscuit  bakery  of  Mr.  Harrison, 
at  Liverpool,  an  apparatus  has  been  con- 
structed which  exceeds  in  automatic  complete- 
ness even  that  employed  at  the  government 
establishments ;  for  the  made  biscuits  travel 
into  the  oven  without  the  aid  of  any  peei  or 
other  hand-worked  tooL  The  flour  and  water 
are  placed  in  a  cylinder,  mixed  well  togetlicr 
by  revolving  bars,  kneaded  by  a  large  iron  c>'- 
linder,  and  spread  like  a  large  sheet  on  an 
endless  cloth.  As  this  cloth  travels  along,  a 
nicely  a^josted  piece  of  mechanism  oqta  tho 
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dongh  into  the  Bha.pe  of  six-Bided  bisenits,  and 
stamps  them.  Passing  along  the  endless 
dothy  the  biscuits  are  received  by  a  land  of 
gridiron  and  enter  the  oven.  This  oven  is  26 
feet  long ;  it  is  heated  by  hot  water,  and  bakes 
the  biscuits  as  they  slowly  travel  through  iL 
The  mechanism  was  patented  by  Mr.  Harri- 
son in  1849. 

BISCUIT,  in  pottery,  is  a  term  applied  to 
articles  which  have  been  only  once  baked  or 
burnt,  and  have  not  yet  received  the  glaze  or 
vitreous  coat,  with  which  most  articles  of  por- 
celain or  earthenware  are  covered.  The  name 
appears  to  be  given  on  account  of  the  resem- 
blance of  such  wares  in  colour  and  texture  to 
ahip-bread.  Biscuit-ware  is  permeable  to  water, 
which,  however,  it  imbibes  without  undergoing 
any  alteration  of  texture;  and  owing  to  this 
quality  it  is  used  for  vessels  in  which  fluids  are 
cooled  by  evaporation  from  the  outer  surface. 
Statuettes  of  great  delicacy  are  now  made  of 
this  material. 

BISMUTH.  The  mmerals  in  which  this 
metal  constitutes  the  principal  ingredient  are 
comparatively  few  in  number.  Naiive  or  Oc- 
tahedral Bismuth  occurs  in  opaque  crystals, 
having  a  metallic  lustre,  and  a  reddish  silver- 
white  fracture.  BUnuOh-ockre  is  a  straw- 
coloured  mineral,  consisting  of  an  oxide  of  the 
metaL  Bitmuth^laneeis  a  lead-gray-colonred 
mineral,  occurring  in  four-sided  prisms,  having 
a  metallic  lustre ;  it  is  a  sulphuret  of  the  metal. 

The  pure  metal,  bismuth,  was  first  shown  to 
be  a  peculiar  one  by  Stahl  and  Dufay :  this 
metal  generally  occurs  native,  sometimes  com- 
bined with  sulphur,  but  rarely  with  oxygen,  in 
Saxony,  Bohemia,  and  Transylvania.  It  is 
largely  produced  at  Schneeberg,  in  Saxony,  to 
the  extent  of  10,000  lbs.  per  annum.  Bismuth 
is  of  a  reddish-white  colour;  its  lustre  is  con- 
siderable, and  its  structure  lamellated :  it  is 
so  brittle  as  to  be  easily  reducible  to  powder 
when  cold ;  it  melts  at  about  470"*  or  480^ 
At  a  high  temperature  this  metal  is  volatilised, 
may  be  distilled  in  close  vessels,  and  sotidifles 
in  foliated  crystals ;  if  it  be  merely  melted  in 
a  crucible  and  cautiously  cooled,  it  crystallises 
in  well-defined  cubes. 

Bismuth  and  the  metals  generally  combine 
to  form  alloys,  and  it  frequently  renders  the 
metal  with  which  it  unites  more  fusible.  Po- 
tassium, sodium,  arsenic,  antimony,  and  tellu- 
rium, all  form  alloys  with  bismuth.  It  impsrts 
brittleness  to  copper,  silver,  tungsten,  palla- 
dium, rhodium,  gold,  and  platinum,  when  al- 
loyed with  them.  With  mercury  it  forms  a 
very  fluid  alloy.  Newton's  Aisible  metal  is 
composed  of  eight  parts  of  bismuth,  five  of 
lead,  three  of  tin ;  this  alloy  melts  at  212**. 
Bose^a  alkiy  is  still  more  fusible ;  it  ia  made 


of  two  parts  bismuth,  one  lead,  and  one  tin ; 
it  fusee  at  about  201°. 

Bitmuth  and  Add*  combine  to  form  salts  of 
bismuth,  many  of  which  are  used  in  medicine 
and  the  arts.  Bismuth  is  principally  em- 
ployed for  the  purpose  of  making  fusible  alloys 
and  as  an  ingredient  in  solders.  It  is  ofton 
called  in  the  arts  tin-gla$i.  For  medicinal  pur- 
poses, the  subnitrate  or  wtagigterjf  of  bismuth 
is  sometimes  employed.  The  cosmetic  termed 
pearl  whUe^  or  Spottith  white^  is  subnitrate  of 
bismuth. 

BISON.  This  fine  animal  is  much  valued 
by  the  North  American  Indians :  among  whom 
the  flesh  is  in  great  request,  and  is  prepared 
in  various  ways.  The  tongue  is  accounted  an 
especial  delicacy ;  and  the  hump,  or  rather  the 
flesh  on  the  long  spinous  processes  of  the  an- 
terior dorsal  vertebra,  forming  the  withers,  ia 
accounted  excellent.  Much  of  the  bison  meat 
is  made  into  pemmiean  for  keeping,  and  a  good 
bison  cow  furnishes  dried  flesh  and  flat  suffi- 
cient to  make  a  bag  weighing  ninety  pounds. 
A  fat  bull  has  yielded  a  hundred  and  fifty 
pounds  weight  of  tallow.  The  Indians  dress 
the  skins  generally  with  the  hair  on;  they 
serve  as  blankets  and  warm  wriqppers,  and  are 
sold  for  a  considerable  sum.  The  fleece  is  also 
useful,  and  is  spun  and  woven  into  various  ar- 
ticles. Dr.  Richsrdson  informs  us  that  some 
of  the  bison  wool  has  been  manufactured  in 
England  into  a  remarkably  fine  and  beautiful 
doth;  in  the  colony  of  Osnaboya  on  the  Bed 
Biver,  a  warm  and  durable  doth  is  formed  of  it. 
The  horns  are  converted  into  powder-fiasks. 

BISTBE,  a  brown  pigment  made  of  the  soot 
of  difierent  kinds  of  wood,  but  that  of  beech  is 
generally  preferred.  The  soot  of  the  burned 
wood  is  sifted,  steeped  in  water,  decanted,  and 
dried,  to  obtain  a  pure  clean  powder.  Bistre 
is  not  used  in  oil  painting,  but  produces  the 
same  efleot  in  water-colours  as  brown  pink 
does  in  oiL 

BITTERS,  a  collective  term  spplied  to  those 
vegetable  substances  the  most  prominent  sen- 
sible quality  of  which  is  bittemeu.  It  was  at 
one  time  attempted  to  refer  this  quality  to  an 
hypothetical  prindple,  which  was  termed  biUer 
principle ;  but  it  was  soon  perceived  that  sbn- 
stances  having  a  bitter  taste  were  indebted  for 
it  to  very  different  sources.  A  certain  qoan* 
tity  of  bitter  matter  seems  to  promote  the  di- 
gestion of  aU  food;  hence  bitter  substances 
are  found  abundantly  distributed  in  the  vege- 
table kingdom.  Where  there  is  a  defidency 
of  bitter  matter,  and  the  food  is  of  a  very 
watery  kind,  such  as  grows  in  wet  pastures, 
cattle  are  Imown  to  suffer  from  various  dis- 
eases, espedally  frt>m  the  rot.  The  best  known 
bitten,  perhaps,  are  quassia,  wormwood,  aloes, 
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ehamomilei  colocynth,  gentian,  hop,  rhnlMib, 
rae,  trefoil,  and  briony.     BUitn  ia  alao  the 
name  for  a  olass  of  beverages.  The  Swiaa  pea- 
sant, inhabiting  high  stations  on  the  Alps, 
which  are  almost  constantly  wrapped  in  a 
thick  and  penetrating  nust,  uses  a  spirit  dis- 
tilled from  gentian,  called  bitter  »nap$.    In  the 
West  Indies,  where  languor  of  the  system,  with 
weakness  of  the  digestire  organs,  is  produced  by 
the  ezcessive  heat,  the  appetite  is  restored  and 
the  stomach  invigorated  1^  taking  before  din- 
ner a  few  drops  in  a  glass  of  water  of  an  elixir 
made  of  gentian,  aeipentaria,  orange-peel,  and 
sweet  flag-root;  and  in  America  the  inftision  or 
tinetore  of  secpentariats  sometimes  taken  ereiy 
morning  in  damp  aguish  situations  to  prevent 
intermittents.    In  England,  the  ''bittets"  of 
the  spirit  shops  are  made  of  brandy,  orange- 
peel,  gentian,  cassia,  clovea  or  some  other 
spice,  sugar,  and  one  or  two  other  ingredients. 
filTTERSPAB  is  a  crystallized  mineral, 
sometimes  colourless,  but  frequently  presents 
tints  of  pink,  yellow,  brown,  and  green,  derived 
from  the  presence  of  iron  and  manganese.   It 
possesses  various  degrees  of  transparency,  and 
has  a  somewhat  peariy  lustze,  whence  it  has 
been  called  peazlspar. 

BITUMEN.  A  considerable  number  of 
eombustible  mineral  substances  are  sometimes 
arranged  under  the  head  of  bitumens;  but 
their  properties  vary  greatly  in  some  respects, 
as,  for  example,  with  regard  to  solidity,  fluidity, 
and  colour.  The  term  bitumen  is  however 
usually  applied  to  two  varieties,  a  harder  kind 
called  asphaltum  [Asphaltum],  and  a  softer 
kind  called  elastic  bitumen.  Naphtha  is  a 
fluid  kind,  and  petroleum  semi-fluid. 

Elastic  bitumen,  sometimes  called  fossil 
caoutchouc,  is  a  rare  mineral  product.  It  is 
found  in  tiie  Odin  mine,  near  Castleton,  in 
Derbyshire;  in  a  coal-mine  of  MontrelaiB,  a 
few  leagues  from  Angers,  in  France ;  and  in  a 
coal-mine  near  South  Buiy,  in  Maasachnsets, 
United  States. 

Elastic  bitumen  is  brown  or  blacldsh  brown, 
translueent  in  small  portions,  soft  and  elaatio 
like  eaoutehoue,  but  sometimes  hard  as  lea- 
ther. Its  density  varies  from  0.9058  to  IJ2d3. 
It  friaes  readily,  and  at  a  higher  temperature  it 
takes  fire  and  bums  with  a  sooty  flame.  It  is  but 
slightly  soluble  in  alcohol,  but  readily  in  potash. 
According  to  the  analysis  of  M.  Henry,  jun., 
the  elastic  bitumen  oonsists  of 
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In  Texas  there  has  recently  been  diaeoveied 
a  bituminous  lake  veiy  similar  to  that  of  Trin- 
idad. It  is  situated  in  Jefferson  county,  about 
100  miles  fit>m  Houston.  It  is  about  a  quarter 
of  a  mile  in  circumference.  In  the  summer 
months  there  is  a  spring  near  the  middle  of 
the  lake  where  an  oily  liquid  like  petioleum 
continually  boils  up  from  the  bottom;  this 
liquid  gradually  hardens  on  exposure  to  the 
air,  and  forms  a  black  pitchy  substance.  It 
bums,  when  lighted,  with  a  clear  bright  light, 
but  gives  out  a  very  pungent  odour.  Baring 
the  winter  the  bitumen  in  the  lake  presents  a 
hard  suifiace,  and  is  covered  with  water  haring 
a  somewhat  sour  taste. 

BLACK  LEAD.    [Plumbaoo.] 

BLACKBUBN.    This  is  one  of  the  great 
eotton  manufacturing  towns  of  1  lancashire.  As 
far  back  as  1650,  one  paitioular  article  of 
the  staple  trade  of  the  county  was  produced 
here  with  better  success  than  in  any  other 
place.    It  was  known  by  the  name  of  *  Black  - 
bum  ehecks,'  and  was  a  species  of  doth  oon- 
sisting  of  a  linen  warp  and  cotton  woof^  one 
or  both  of  which  being  dyed  in  the  thread, 
gave  to  the  piece  when  woven  a  striped  or 
checked  appearance.    This  fabric  was  after- 
wards superseded  by  another,  *  the  Blackburn 
grays,'  so  called  because  the  materials  of  whieh 
it  was  composed  were  not  dyed,  but  sent  to  the 
printers  unbleached,  or  as  it  is  technically 
described,  in  the  gray  state,  in  order  to  have 
the  patterns  stamped  upon  them.    In  the  his- 
toiy  of  the  improvements  by  which  the  mana- 
faoture  of  cotton  has  been  brought  to  its  present 
state  of  perfection,  it  appears  that  several  im- 
provements of  considerable  importance  owe 
their  discovery  to  the  ingenuity  and  talent  of 
natives  of  this  town.    Among  othen  the  in- 
vention of  the  crank  and  comb  for  taking  tho 
carding  from  the  cylinder  of  the  carding-en- 
gine,  undoubtodly  belongs  to  James  Hargrave, 
a  working  carpenter  of  Blackburn.    His  patent 
was  one  of  the  earliest  that  was  taken  out  for 
the  construction  of  the  spinning-jenny.    But, 
for  a  long  period,  the  chief  article  mannfao- 
tured  here  was  calicoes,  for  which  the  Black- 
bum  weavers  were  celebrated.    This  branch 
of  trade  is  now  transferred  to  the  power  looms, 
and  the  remnant  of  hand-loom  weavers  are 
chiefly  employed  in  making  low-priced  mnalina. 

According  to  statisUos  recently  fumiahed  to 
us,  there  are  now  (1850)  from  50,000  to 
60,000  pieces  of  cotton  goods  manufaotured 
each  week  in  Blackburn  and  the  vicinity,  on 
which  above  10,000  persons  are  employed. 
The  annual  value  of  the  goods  produced  is 
supposed  to  exceed  2,000,000i.  About  100,000 
spindles  are  employed  in  cotton -apinning,  pto> 
tewg  about  100^000  pounds  of  yam  waaUj^ 
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at  40  haalo  to  the  pound.  The  power-looms 
and  wDTen  fabries  of  Blackburn  will  be  illus- 
trated  at  the  Industrial  Exhibition. 

BLACK  SKA.    This  important  sea  was  an 
emporimn  of  commerce  in  veiy  early  times. 
The  Greeks,  and  more  espedallj  the  Ionian 
Greeks  of  Miletns,  formed  numerous  estab- 
ii>lunentB  along  its  shores,  from  which  they 
aiported  slaves,  cattle,  and  com  in  great  quan- 
tities.   The  shores  were  pretty  well  known  to 
the  Bomans.    In  the  times  of  the  Byzantine 
eDperors,  Constantinople  drew  from  it  a  con- 
adezable  part  of  its  provision ;  and  in  the 
t»«!fth  century  the  Genoese  formed  some  es- 
fiai^hments  on  its  north-eastern  coast,  and 
earned  on  a  very  active  commerce  overiand 
vith  India.     When  the  Turks  acquired  power 
in  this  quarter,  the  trade  of  this  sea  declined, 
bat  the  rise  of  Bnssian  power  on  the  northern 
fhoTt  gave  a  new  impulse  to  it.    At  the  pre- 
.  fit  time  the  number  of  Greek  vessels  is  by 
Ui  the  greatest  in  this  sea.     They  export 
U^  com,  hides,  timber,  iron,  and  furs  of 
Russia,  and  import  wine,  fruits,  and  the  ma- 
iinfactures  of  England  and  France.    Between 
tbe  northern  and  southern  shores  of  the  Black 
S^  the  commercial  intercourse  is  not  great, 
Uk  produce  of  the  Anatolian  shores,  which 
xTtasts  of  grain,  timber,  and  copper,  not 
btmg  in  demand  in  Russia,  which  exports  the 
MEM  commodities.    There  are  very  few  flsh- 
enei  carried  on  in  this  sea. 

BLADDERS,  when  brought  to  a  clean  and 
prepared  stale,  are  especially  useful  to  dmg- 
ti<A,  oilmen,  colonrmen,  and  other  manufao- 
tvers,  as  coverings  for  various  kinds  of  ves- 
wl« ;  they  derive  their  value  from  their  thin- 
&«*^,  toughness,  and  impermeability  to  water. 
The  bladders  of  the  ox  and  other  animals, 
vh€a  deprived  of  bits  of  loose  membrane  and 
tber  imparities,  are  washed  in  a  weak  solu- 
w^'j  of  chloride  of  lime;  then  rinsed  in  clean 
«£:er ;  then  blown  out  and  submitted  to  pres- 
*jip£  by  rolling  them  under  the  arm,  which 
ttretebes  and  enlarges  them ;  then  blown  out 
luzte  tight,  and  fastened  and  dried. 

BLASTING  has  long  been  practised  as  the 
■Mft  cfllaent  mode  of  removing  or  detaching 
Vaty  masses  of  rock  in  mining  operations, 
nd,  by  reason  of  recent  improvements,  has 
Weome  one  of  the  most  important  resources 
of  the  dvil  engineer.  The  old  method  of 
blasting  rocks  consisted  in  drilling  or  boring 
a  bole  to  a  considerable  depth  with  suitable 
Qstnnnents,  depositing  a  charge  of  gunpowder 
at  the  lower  or  frorther  end  of  the  hole,  and 
tbcu  filling  np,  or  *  tamping,'  the  remainder  of 
the  bole  with  day,  or  some  other  soft  mineral 
fubstance,  well  rammed,  to  make  it  as  tight 
sa  poMible.    A  wire  laid  in  the  hole  dniteg 


this  operation  was  subsequently  withdrawn, 
and  a  train  of  gunpowder  inserted  in  its  place ; 
and  this  train,  and  consequently  the  blast  it- 
self, was  fired  by  a  slow  match  (often  consist- 
ing simply  of  brown  paper  smeared  with 
grease),  intended  to  bmrn  long  enough  to 
allow  the  person  who  fired  it  to  reach  a  place 
of  safety.  Many  accidents  have  arisen  from 
the  uncertainty  of  this  process,  the  risk  of 
which  has  however  been  lessened  by  the  sub- 
stitution of  copper  for  iron  in  the  '  needle '  by 
which  a  passage  for  the  train  is  formed.  Beck- 
ford's  *  safety  ftise,'  too,  is  a  great  improve- 
ment ;  it  consists  of  a  small  train  of  powder 
inserted  in  a  water-proof  cord,  which  bums  at 
so  steady  and  uniform  a  rate,  that  by  cutting 
it  to  a  suitable  length  any  deeired  interval  may 
be  secured  between  the  lighting  and  the  ex- 
plosion. 

The  great  improvement  of  modem  times 
however  consists  in  the  employment  of  a  gal- 
vanic current  to  ignite  the  powder, — an  ar- 
rangement which  renders  premature  explosion 
next  to  impossible.  A  galvanic  current,  so 
long  as  it  passes  along  an  uninterrupted  wire, 
is  perfectly  harmless ;  but  if  its  course  be  in- 
terrupted by  breaking  the  continuity  of  the 
wire,  intense  heat,  sufficient  to  ignite  powder, 
is  produced.  In  addition  to  the  superior 
safety  and  certainty  of  this  mode  of  firing,  it 
has  the  advantage  of  being  applicable  under 
water  as  well  as  on  land,  and,  iy  its  perfectly 
instantaneous  action,  of  enabling  the  engineer 
to  fire  as  many  blasts  as  he  may  desire  atone 
operation,  so  as  to  accomplish,  by  their  joint 
action,  effects  otherwise  imattainable. 

Colonel  (now  General)  Pasley  first  employed 
galvanism  in  submarine  blasting  in  1839,  in 
his  successful  operations  on  the  wreck  of  the 
Boyal  George  at  Spithead.  Shortly  afterwards 
galvanic  blasting,  both  on  land  and  under 
water,  was  practised  both  in  America  and  in 
Scotland ;  but  it  was  in  January  1848  that  Mr. 
William  Cubitt  commenced,  on  the  works  of 
the  South-Eastem  Railway,  the  stupendous 
operations  which  established  its  capabiUties  on 
a  scale  never  before  attempted.  He  began  by 
throwing  down,  by  three  simultaneous  blasts, 
consuming  together  about  18,000  lbs.  or  more 
than  eight  tons  of  gunpowder,  a  bulky  pro- 
montory called  the  Round  Down  Cliff,  between 
the  Abbot* s  Cliff  and  Shakspere  tunnels,  near 
Dover.  By  this  operation,  which  was  attended 
with  very  little  nobe,  a  cliff  nearly  400  feet 
high  was  thrown  down,  and  no  less  than 
400,000  cubic  yards  of  chalk  were  distributed 
over  the  beach,  covering  an  area  of  18  acres 
to  an  average  depth  of  14  feet;  and  it  was 
computed  that  7000/.  and  six  months*  time 
ware  saved  to  the  company.    Several  smaller 
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operations  followed  this  great  experiment,  in 
one  of  which  twenty-eight  blasts  were  arranged 
to  explode  simultaneously!  although  from 
some  derangement  of  the  wires  a  few  failed. 
The  same  agency  has  since  been  extensively 
employed  elsewhere,  especially  at  Seaford  in 
1850. 

The  latest  invention  relating  to  blasting 
which  requires  notice  is  the  substitution  of 
gun-cotton  for  gunpowder,  which  bids  fair  still 
further  to  diminish  danger  and  to  increase  the 
certainty  of  the  operation.  From  experiments 
tried  early  in  1847,  at  the  Standege  tunnel,  on 
the  Huddersfield  and  Manchester  Railway, 
and  on  the  works  of  the  Birmingham,  Wol- 
Torhampton,  and  Stour  Valley  Railway  at 
Birmingham,  it  appears  that  the  effects  of  the 
gtm  cotton  is,  weight  for  weight,  from  three 
to  five  times  as  great  as  that  of  gunpowder ; 
so  that  a  much  smaller  bore  will  suffice  for 
the  blast,  and  it  may  be,  with  equal  labour, 
earned  down  much  deeper  into  the  rock.  A 
still  more  important  difference  is,  that  the 
gun-cotton  produces  no  smoke,  so  that  the 
workmen  may  resume  their  labours  immedi- 
ately after  the  explosion,  instead  of  having  to 
wait  several  hours,  and  sometimes  a  whole  day, 
as  when  gunpowder  is  used.  The  cotton  also 
produces  much  less  noise  and  vibration,  and 
is  considered  far  less  liable  to  accident  in 
removal  from  place  to  place  than  gunpowder. 

BLAST  FURNACE.     [Furnace.] 

BLEACHING  is  the  whitening  of  fibrous 
materials  used  as  clothing.  Wool  and  silk, 
cotton  and  flax,  the  substances  most  usually 
submitted  to  this  process,  contain  certain  co- 
louring matters  which,  though  natural,  are 
not  essential  constituents ;  and  these  colour- 
ing matters  are  more  readily  acted  upon  by 
chemical  agents,  and  suffer  decomposition  with 
greater  facility  than  the  animal  and  vegetable 
substances  with  which  they  are  combined ;  so 
that  they  may  be  removed  with  little  or  no 
ii^ury  to  the  texture  of  the  articles,  thereby 
increasing  tlieir  beauty,  and  fitting  them  for 
the  processes  of  the  dyer  and  calico-printer. 

Bleaching  is  a  very  ancient  process,  and  was 
practised  especially  in  Egj^pt,  but  probably  in 
a  very  simple  and  tedious  way ;  the  process, 
perhaps,  consisting  of  little  more  than  expo* 
sure  to  air,  light,  and  moisture.  The  art  was 
scarcely  known  in  Great  Britain  until  about  a 
century  since,  it  having  formerly  been  usual 
to  send  brown  Scotch  linen  to  Holland  to  be 
bleached,  where  it  was  done  by  steeping  seve- 
ral days  in  a  solution  of  potash,  and  subse- 
quently for  nearly  a  week  in  butter-milk,  and 
then  spreading  it  out  upon  grass  for  some 
months.  One  of  the  first  improvements  on 
this  tedious  process  was  the   introdnotion, 


about  the  middle  of  the  last  centuiy,  by  Br. 
Home,  of  Edinburgh,  of  dilute  sulphuric  acid 
in  lieu  of  sour  milk,  by  which  the  process, 
which  formerly  occupied  from  six  to  eight 
months,  was  reduced  to  four  months,  the  acid 
being  as  effectual  in  one  day's  application  as 
the  milk  in  six  or  eight  weeks.  This  improve- 
ment was  eclipsed  by  the  application  of  chlo- 
rine, formerly  called  dephlogisticated  marine 
acid,  or  oxymuriatic  add,  which  was  discovered 
by  Scheele  about  1774.    Berthollet  suggested 
its  application  to  bleaching  in  1785,  in  a  paper 
read    before   the  Academy   of   Sciences   at 
Paris ;  and  firom  him  the  process  was  shortly 
afterwards     introduced     into    Scotland    by 
Watt.    About  the  same  time  Mr.  Thomas 
Henry,  of  Manchester,  introduced  the  process 
in  Lancashire ;  and  to  these  two  gentlemen 
belongs  the  credit  of  perfecting  and  applying 
in  this  country  a  process  whereby  as  much 
bleaching  is  as  well  performed  in  a  few  hours, 
within  a  space  a  few  hundred  yards  square, 
as  on  the  old  process  would  have  required 
weeks  of  exposure  upon  a  hundred  acres  of 
land.    The  chlorine  was  first  used  in  a  state 
of  simple  solution  in  water ;  but  chloride  of 
lime,  commonly  called  bUaching  powder,  for 
the  manufacture  of  which  Mr.  Tennant,  of 
Glasgow,  obtained  a  patent  in  1799,  is  now 
almost  univenally  employed,  especially  in  the 
bleaching  of  cotton.    Sulphurous  acid  gas,  or 
the  fumes  of  burning  sulphur,  is  also  often 
employed  in  bleaching  wool  and  silk,  as  well 
as  straw  and  feathers.  Wax  is  usually  bleached 
simply  by  exposure  to  air,  light,  and  moisture. 
Scarcely  a  year  elapses  without  developing 
some  new  processes  or  apparatus  for  bleaching, 
which  are  made  the  subjects  of  patents,  thongh 
not  always  with  advantage  to  the  patentees. 
M.  David,  of  Paris,  took  out  a  patent  in  1849 
for  a  peculiar  mode  of  applying  chlorine  to 
the  goods  to  be  bleached.    The  chemical  ma- 
terials for  making  the  gas  are  to  be  provided 
by  the  bleacher ;  and  as  the  gas  is  generated, 
it  is  conveyed  by  pipes  into  a  dose  chamber. 
The  woven  goods  are  to  be  laid  on  perforated 
shelves  in  this  chamber,  and  thus  be  acted  on 
by  the  chlorine.    A  fan  or  blowing  machine 
is  used  to  clear  the  chamber  of  gas  before  the 
goods  are  removed  from  it ;  and  glass  windows 
are  provided  to  the  chamber,  through  which 
the  process  may  be  watched.    Messrs.  Cock- 
sey  and  Nightingale,  in  the  same  year  patented 
an  apparatus  to  be  used  in  bleaching,  dyeing, 
or  sizing ;  it  consists  in  a  peculiar  way  of  con- 
ducting the  cloth  into  and  through  a  vessel  of 
liquid,  and  beating  it  on  both  surfaces  imme< 
diately  after  its  emersion ;  so  that  the  flbreii 
become    impregnated,  and  the   superfluous 
liquid  driven  off.    A  third  patent  in  the  san\e 
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year,  by  Mr.  Thorn,  relates  to  a  mode  of  caos- 
ing  the  woven  goods  to  psss  over  two  rollers, 
one  above  another,  in  a  close  chamber  filled 
with  chlorine  or  sulphurous  acid  gas. 

The  bleach-worits  of  Lancashire  and  Glas- 
gow are  among  the  largest  and  finest  of  our 
manufacturing  establishments ;  exhibiting 
mechanical  contrivance,  chemical  knowledge, 
and  those  powers  of  combination  and  classifi- 
cation so  remarkably  developed  where  many 
hundred  persons  are  employed. 

BLEIBERG,  is  the  seat  of  one  of  the  Aus- 
trian mining  departments,  and  its  neighbour- 
hood contains  valuable  lead  mines,  which  pro- 
duce annually  about  2000  tons  of  metal.  About 
80  tons  of  red  lead  also  are  annually  produced. 
There  are  besides  valuable  copper  mines  and 
marble  quarries  in  the  neighbourhood. 

BLIND,  MECHANISM  FOR  THE. 
There  are  many  ingenious  mechanical  contri- 
vances for  assisting  in  the  instruction  of  the 
blind. 

In  the  infancy  of  the  art  of  teaching  the 
blind,  raised  nutsic  was  invented,  in  order  that 
they  might  be  enabled  to  acquire  their  lessons 
independent  of  a  master.   In  1827  the  Society 
of  Arts  gave  the  large  silver  medal  for  a  con- 
trivance by  Don  Jaime  Isem,  the  object  of 
which  is  to  enable  abUnd  composer  to  transfer 
hU  thoughts  to  paper  in  the  usual  musical 
notation,  without  the  necessity  of  employing 
an  amanuensis.    Embossed  music,  and  maps 
and  globes  for  teaching  geography,  would  na- 
turally be  suggested  to  those  persons  who 
were  engaged  in  teaching  reading  to  the  blind 
by  raised  figures.    M.  Weissembourg,  a  blind 
man  of  Mannheim,  appears  to  have  been  the 
fb*st  person  who  made  relief-maps ;  up  to  which 
time  the  instruction  given  to  the  blind  on 
geography  was  merely  oral.  Various  methods 
for  producing  maps  of  this  character  were 
employed,  but  at  first  without  success ;  after 
a  time,  however,  the  chief  difficulties  were 
conquered,  and  a  process  which  is  minutely 
described  by  Dr.  Guillie  has  supplied  all  the 
maps  which  have  been  in  use  at  the  Parisian 
Institution  to  the  present  time.    The  map  of 
a  countzy  is  pasted  upon  thick  pasteboard,  a 
wire  is  then  bent  round  the  curves  of  the 
coast,  and  along  the  courses  of  the  rivers; 
these  wires  are  fastened  down,  and  a  second 
map  in  every  respect  similar  to  the  first  is 
pasted  over  it;   when  this  is  pressed,  the 
windings  of  the  wire  will  be  easily  traced  by 
tlie  touch.    Another  plan  consists  in  having 
a  metal  plate  engraved  with  all  the  lines,  ele- 
vations, boundary  marks,  positions  of  towns, 
&c. ;  firom  this  plate  impressions  are  struck 
in  pasteboard,  which  produce  a  perfect  em- 
bossed mop.   There  is  an  elementary  treatise 


on  mathematics,  by  the  Rev.  William  Taylor, 
of  York,  called  <The  Diagrams  of  Euclid's 
Elements  of  Geometry,  arranged  according  to 
Simpson's  edition,  in  an  embossed  or  tangible 
form,  for  the  use  of  blind  persons  who  wish 
to  enter  upon  the  study  of  that  noble  science,' 
York,  1828. 

The  intellectual  education  of  the  blind  has 
made  great  advances  within  the  last  few  years. 
The  interest  connected  with  the  question  of 
*  Types  for  the  Blind,'  to  which  considerable 
impetus  was  given  by  the  Society  of  Arts  for 
Scotland  at  Edinburgh,  who  offered  their  gold 
medal  for  the  best  alphabet  for  the  blind,  has 
tended  greatly  to  bring  about  this  change. 
The  late  Mr.  John  Alston,  the  treasurer  of  the 
Glasgow  Asylum,  adopted  the  plain  Roman 
characters  deprived  of  their  small  extremities 
— ^the  tans-nerif  of  type-founders ;  and,  finding 
that  it  could  be  easily  read,  that  it  would  also 
enable  any  seeing  person  who  could  read  to 
be  a  teacher  of  the  blind,  he  at  once  procured 
founts  of  type,  and  published  several  works  in 
raised  letters ;  the  success  of  these  for  their 
special  object  established  the  pre-eminence  of 
his  alphabet.  He  also  brought  out  some 
beautiful  embossed  music  and  maps ;  and  he 
published  the  Old  and  New  Testaments  in  19 
vols.,  super-royal  4to.  The  paper  used  for 
these  works  is  strongly  sized,  to  retain  the 
impression.  In  order  to  account  for  the  great 
extent  of  the  Bible,  it  must  be  borne  in  mind 
that  the  paper  can  only  be  printed  on  one  side, 
and  that  the  letters  require  to  be  of  consider- 
able size  in  order  to  be  distinct  to  the  touch. 
The  printing  is  effected  by  a  copper-plate 
press.  The  types  being  strongly  relieved,  and 
liable  frequently  to  give  way  under  the  heavy 
pressure  required,  it  was  necessary  to  have 
them  re-cast  four  times  during  the  progress 
of  the  work.  The  whole  of  the  works  have 
been  completed  within  the  walls  of  the  Glas- 
gow Asylum,  a  man  and  a  boy  acting  as  com  • 
positors,  there  being  one  pressman,  and  the 
ordinary  teacher  acting  as  corrector  of  the 
press. 

The  different  kinds  of  industrial  works  exe- 
cuted by  the  blind  are  nearly  the  same  in  all 
the  asylums,  varying  slightly  with  the  require- 
ments of  the  district:  at  Glasgow  they  are 
house  baskets  of  aU  kinds,  mill  baskets  and 
hampers,  door-mats,  twines,  mattresses,  hair- 
friction  gloves,  curled  hair  for  upholsterers, 
hearth  and  door  rugs,  table  rugs,  fringed  rugs, 
articles  of  needle-work,  stockings  and  pan- 
soufies,  nets,  sacks  and  sacking. 

BLOCK  MACHINERY.  The  vast  number 
of  blocks  constantly  required  for  the  use  of 
the  English  navy  and  the  mercantile  marine 
of  this  country  may  be  understood  from  tho 
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fact,  that  upwards  of  1400  blocks  of  aU  sorts 
are  needed  for  fitting  one  ship  of  74  gpins ; 
while  for  smaller  Tessels,  altboagh  the  sizes 
may  be  different,  tlie  number  will  not  mate- 
rially vary  from  what  is  here  stated.  These 
blocks  are  a  kind  of  pulley,  for  fastening  and 
guiding  the  rigging.  It  was  long  a  matter  of 
considerable  moment  to  devise  means  for  sim- 
plifying the  mode  of  manufacture,  which  re- 
quires great  accuracy,  and  thus  diminishing 
the  cost.  In  1781  a  large  manufactoiy  was 
established  at  Southampton  by  Mr.  Taylor, 
who  had  secured  a  patent  for  an  improved 
method  of  making  sheaves,  and  who  further 
adapted  machinery  for  cutting  the  timber  and 
shaping  the  shells  of  the  blocks.  Mr.  Taylor 
for  some  time  supplied  all  the  blocks  re- 
quired for  the  navy ;  but  shortly  after  the  ex- 
piration of  his  patent  machinery  was  intro- 
duced into  the  dock-yard  at  Portsmouth,  and 
the  government  undertook  the  manufacture, 
with  the  double  object  of  economy,  and  of 
being  independent  of  any  individual  for  the 
supply  of  an  article  of  first  necessity  for  the 
equipment  of  ships. 

About  this  time  (1801)  the  late  Sir  M.  I. 
Brunei  succeeded  in  completing  a  perfect 
working  model  for  constructing  both  the  shells 
and  sheaves  of  blocks.  This  model  being 
submitted  to  the  inspection  of  the  Lords  of 
the  Admiralty,  the  invention  was  at  once 
adopted  by  government,  and  the  inventor  was 
engaged  to  superintend  the  construction  of 
the  requisite  machinery  upon  a  scale  suffi- 
ciently large  for  making  blocks  to  supply  the 
whole  naval  service  of  the  countiy.  The  com- 
pletion of  this  machinery  occupied  nearly  six 
years,  and  was  not  brought  inio  full  operation 
until  September  1808,  since  which  time  it  has 
been  found  to  work  without  requiring  any 
alteration.  It  is  a  truly  beautiful  combination 
of  mechanism.  It  consists  mainly  of  an 
assemblage  of  saws  and  lathes,  forming  an 
extensive  series  of  machines  all  of  which  are 
set  in  motion  by  one  steam-engine.  By  some 
of  these  the  logs  of  elm  from  which  the  shells 
are  to  be  formed  are  cut  up  into  pieces  of 
suitable  dimensions ;  others  bore  tlie  holes  for 
the  puis  or  axles,  and  cut  the  mortices  into 
wliich  Uie  sheaves  arc  to  be  placed ;  others  cut 
off  the  comers  and  complete  the  rounding  and 
shaping  of  the  shell  by  very  ingenious  arrange- 
ments ;  and  anotlier,  the  scoring-machine, 
cuts  the  grooves  iuLended  to  receive  the  rope 
by  which  the  block  is  to  be  suspended.  An- 
other series  of  apparatus  is  pro%ided  for  cut- 
ting the  lignum-vitie  of  which  the  sheaves  ore 
made  into  slices,  sawing  them  to  a  circular 
filiape  and  cutting  a  round  hole  in  the  centre, 
filing  in  the  centre  hole  a  metal  coak,  or  ring. 


throngh  which  the  axis  is  to  pass,  forming  the 
groove  in  the  edge  of  the  sheave,  and  turning 
and  polishing  the  iron  pins  for  the  axles.  It 
is  found  that  with  this  machinery  ten  men  can 
perform  the  work  that  previously  required 
one  hundred  and  ten,  and  can  easily  produce 
140,000  blocks  per  annum.  Sir  M.  I.  Brunei 
received  20,0002.  from  government  as  a  reward 
for  his  ingenuity ;  yet  it  is  said  that  the  Bavingi 
of  four  years,  as  compared  with  the  cost  of 
blocks  made  in  the  former  manner,  were  suffi- 
cient to  defray  this  sum  and  the  whole  cost  of 
erecting  the  buildings  and  machinery.  So 
important  has  this  mechanism  been  regarded, 
in  a  national  point  of  view,  that  duplicate  ma- 
chines have  been  constructed  in  the  Chatham 
dock-yard,  to  be  used  in  case  of  accident  to 
those  at  Portsmouth. 

Ship's  blocks  for  the  mercantile  navy  are 
still  made  by  hand,  and  improvementa  are 
frequently  made  tlierein. 

Among  many  recent  patents  relating  to 
ship's  blocks,  one  by  Mr.  Stowe,  of  Bermuda, 
describes  the  use  of  a  metal  fork  which 
contains  the  block,  and  which  has  a  hole 
drilled  in  the  lower  part  of  each  leg ;  through 
this  pair  of  holes  is  passed  the  spindle  on 
which  tlie  spear  revolves.  Another  patent, 
taken  out  by  Capt  Chamier  in  1849,  relates 
to  improvements  in  the  strapping,  the  cheeks, 
and  the  sheaves.  Instead  of  the  ordinary  rope 
strapping,  a  coil  of  strands  of  iron  wire  ia  used, 
coated  or  painted  for  preservation ;  the  cheeks 
axe  formed  of  two  thin  metallic  sheets,  one 
flat  and  one  convex,  filled  up  by  soft  metal 
between  them ;  the  sheave  is  formed  of  three 
metal  discs — the  outer  ones  bent,  and  having 
their  ends  turned  over  to  form  the  groove  for 
the  rope,  while  the  centre  one  is  kept  straight 

BLOOD  is  useful  for  many  purposes  in  the 
Arts.  The  blood  of  the  bullock  is  employed 
for  the  clarification  of  wines  and  spirits ;  for 
the  preparation  of  adhesive  cements ;  for  mix- 
ing with  coarse  paint  for  out-door  work ;  as 
an  ingredient  in  some  modes  of  bleaching ; 
and  as  a  manure.  Dried  or  powdered  blood 
is  prepared  for  export  to  the  West  Indies, 
where  it  is  used  in  clarifying  sugar;  the  dry- 
ing is  effected  by  exposing  the  bullock's  blood 
to  currents  of  warm  air.  Dried  buUock'a  blood 
is  said  to  be  much  used  in  adulterating  musk. 

BLOW-PIPE.  This  instrument,  in  the 
simple  form  in  which  it  has  long  been  em- 
ployed by  jewellers  and  others  in  soldering 
upon  a  small  scale,  is  a  metallic  tube  seven  or 
eight  inches  long,  about  a  quarter  of  an  inch 
in  diameter  at  one  end,  and  gradually  tapering 
to  a  fine  point,  pierced  by  an  extremely  mi- 
nute orifice  at  the  othei\  The  tube  is  bent  to 
a  right  angle  libottt  an  inch  or  an  inch  and  a 
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half  from  its  smaller  eKtremity ;  and,  the 
larger  end  bemg  inserted  in  the  month  of  the 
opentor,  it  ib  nsed  to  direct  the  flame  of  a 
lonp  upon  the  solder  or  other  substance  to  be 
ijealed.  The  subetanoe  thus  operated  upon 
is  laid  npon  a  piece  of  charcoal  held  in  the 
left  hand  of  the  operator,  and  a  steady  gentle 
anient  of  air  is  impelled  throogh  the  pipe  by 
ecaitnetiBg  the  muscles  Of  the  cheek,  the 
month  hftving  been  prerioosly  inflated  with 
sir.  The  power  of  thos  producing  a  blast 
wiihoQt  tlkc  aid  of  the  lungs,  and  of  respiring 
during  the  cqperation,  is  an  important  accom- 
plishmeni,  as  without  it  the  health  may  be 
injured  by  the  use  of  the  blow.pipe ;  and  ex- 
perience ia  neeesaary  to  enable  the  operator 
to  FegnlalA  the  strength  o{  the  blast,  which  if 
tco  great  will  diminish  the  heat  by  throwing 
too  raoeh  air  into  the  flame,  and  if  too  weak 
will  ptodoee  e  feehle  flame. 

In  the  simplest  form  of  blow-pipe,  the  col- 
leetkm  of  water  from  the  condensed  moisture 
cf  the  breath  prerenis  the  continuance  of  the 
bUst  for  any  length  of  time.  This  inconyen- 
ienee  ia  sToided  by  making  the  blow-pipe  in 
tvo  pieees,  and  interposing  between  them  a 
Rceptade  for  retaining  the  water,  and  provent- 
mg  its  entraaee  to  the  finer  portion  of  the  pipe. 
The  application  of  the  blow-pipe  to  soien- 
tsi^c  porposes  appears  to  haye  originated  about 
l7SS,whcn  Antony  Swab,  a  Swedish  bergrath, 
or  r"im^HT  of  mines,  employed  it  in  the  ex- 
— "-•>V*«  of  cnea  and  minerals.  Cronstedt, 
whose  system  of  mineralogy,  based  npon  the 
ehenical  composition  of  the  minerals,  was 
pahhsbcd  in  1758,  by  the  employment  of 
flaxes  in  the  experiments  performed  with  this 
instrmnent,  may  be  considered  the  founder  of 
a  new  depsrtment  of  chemical  science ;  Berg- 
sjan  published  a  Latin  treatise  embodying  the 
resvhs  of  his  researches  with  it  in  1779 ;  and 
Gahn,  though  he  left  no  work  on  the  subject, 
far  exeseded  any  of  his  predecessors  in  expe- 
nments  with  this  instrument,  the  results  of 
which  were  subsequently  given  to  the  world 
W  J.  J.  Bcrxelins,  in  a  treatise,  of  which  £ng- 
feh,  Weneh,  and  Oerman  translations  have 


If  odificatioiis  of  the  common  blow-pipe  have 
been  cootrired  with  jets  of  hydrogen  or  oxy- 
fcn,  or  of  the  two  gases  combined  in  definite 
iropertions.  By  the  oxyhydrogen  blow-pipe, 
whiefa,  thoogb  highly  dangerous  in  the  fonn 
m  wideb  it  was  originally  contrived  by  Dr. 
Hare,  oC  Philadelphia,  early  in  the  present 
eeBtmrr,  has  by  soeeessive  improvements,  been 
wndated  a  aafe  apparatus,  the  hardest  and 
aost  rafraetoty  snbstaneea,  including  all  kinds 
of  jewels  and  other  stones,  metals,  rock  ciys- 
tal,  and  every  description  of  porcelain,  may  be 


ftised  or  sublimed,  and  the  most  brilliant 
efiects  of  combustion  may  be  produced. 

BLOWING  MACHINES.  BeUo^,  or  ma- 
chines for  directing  a  current  of  air  upon  a 
fire,  to  excite  the  requisite  intensity  of  com- 
bustion for  metallurgical  and  other  operations, 
are  of  very  early  origin.  BoselUoi  represents 
an  Egyptian  painting  in  which  a  man  is  en- 
gaged in  working  two  pairs  of  bellows  \(ith 
his  feet,  having  strings  to  assist  in  raising 
the  boards  of  the  exhausted  pair  to  admit  a 
fresh  supply  of  air.  Bellows  consist,  essen- 
tially, of  an  air-tight  chamber  capable  of  alter- 
nate expansion  and  contraction,  and  furnished 
with  two  valves,  one  opening  inwards  to  admit 
air  while  the  chamber  is  expanding,  and  the 
other  opening  outwards  into  a  pipe  or  muzzle, 
to  allow  the  air  to  escape  when  the  chamber 
is  compressed.  In  some  of  the  recent  Expo- 
sitions of  Manufactures,  bellows  have  been 
exhibited  which  show  great  beauty  in  form 
and  ornament 

The  blast  from  common  bellows  being  ne- 
cessarily intermittent,  and  variable  in  inten- 
sity, it  is  necessary,  when  a  continuous  blast 
is  required,  either  to  employ  two  or  more 
separate  bellows  or  pairs  of  bellows,  working 
alternately ;  or,  where  more  perfect  equability 
is  required,  to  direct  the  air  expelled  from  the 
bellows  into  a  second  chamber  of  variable  di- 
mensions, which  h  kept  under  a  constant  and 
uniform  pressure,  and  from  which  the  blast  is 
directed  into  the  nozsle.  In  forge-bellows  of 
this  construction  three  boards  are  used,  con- 
nected by  leather  sides,  which  are  kept  in  re- 
gular folds  by  hoops  of  cane.  The  middle 
board,  to  the  upper  side  of  which  the  nozzle 
is  attached,  is  fixed  in  a  horizontal  position, 
and  the  upper  and  lower  boards  are  moveable, 
forming  two  chambers,  of  which  the  lower  one 
is  kept  distended  by  weights  excepting  when 
the  board  is  raised  by  a  lever  and  chains,  and 
forms  the  part  analagous  to  ordinary  bellows; 
while  the  upper  one,  which  is  constantly  com- 
pressed by  weights  attached  to  the  top  board, 
constitutes  the  air-chamber  or  reservoir.  In 
the  best  smith's  bellows  the  boards  are  circu- 
lari  instead  of  being  pear-shaped  like  the  do- 
mestic machine,  and  in  some  helical  springs 
are  used  instead  of  weights.  Very  simple  and 
efficient  bellows  may  be  made  of  wood  alone, 
on  the  model  of  common  bellows,  by  the  use 
of  two  boxes  sliding  upon  one  another  so  as 
to  constitute,  jointly,  a  chamber  of  variable 
dimensions ;  and  the  missionary  Williams,  u\ 
the  absence  of  leather  for  ordinary  bellows,  con- 
structed an  efficient  blowing-machine  of  wood, 
consisting  of  two  square  boxes  with  pistons 
arranged  to  rise  and  fall  alternately.  Woodem 
bellows  are  sometimes  used  in  large  organs. 
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The  trombCf  or  trompe,  is  a  blowing  engine 
often  referred  to  by  old  writers,  in  which  a 
shower  of  water,  in  its  fall  down  a  large  verti- 
cal tube,  draws  with  it  so  much  air  as  to  pro- 
duce a  powerful  current}  which  is  conducted 
from  the  bottom  of  the  tube,  where  it  is  sepa- 
rated from  the  water,  to  the  furnace.  The 
most  important  blowing-machines  however 
for  metallurgical  operations,  are  those  in 
which  the  air  is  alternately  drawn  into  and 
expelled  from  large  cylinders  resembling 
those  of  a  steam-engine,  by  tlie  action  of  pis- 
tons impelled  either  by  water-wheels  or  by 
steam-engines.  The  fint  machines  of  this 
character  were  constructed  by  Smeaton  for 
the  Carron  Foundry  about  1760.  The  cylin- 
ders, of  which  any  number  may  be  employed, 
usually  force  the  air  into  large  air-chests,  or 
chambers  of  iron  or  masonry,  from  which  it 
is  conducted  to  the  blast-pipes,  which  are 
called  tvyerei  or  tiveers.  The  force  of  the 
blast  may  be  regulated  either  by  a  contrivance 
resembling  a  safety-valve,  allowing  the  lur  to 
escape  when  the  pressure  exceeds  a  given 
degree,  or  by  connecting  with  the  air-chest  an 
apparatus  similar  to  a  gasometer. 

One  of  the  largest  blast-engines  or  blowing- 
machines  ever  constructed  is  now  in  use  at 
the  Coltness  Iron  Works  in  Scotland.  The 
high  pressure  cylinder  is  54  inches  in  diam- 
eter, 9  feet  stroke,  and  weighs  10  tons ;  the 
blowing  cylinder  is  122  inches  in  diameter, 
0  feet  stroke,  and  weighs  31  tons.  The 
beam  is  36  feet  long,  6  feet  broad  in  the  centre, 
and  weighs  86  tons.  The  connecting  rod  gives 
14  strokes  per  minute,  with  a  stroke  of  1 2  feet 
The  fly-wheel  is  30  feet  in  diameter,  and  with 
its  shaft  weighs  35  tons.  The  steam  pipes 
are  21  inches  in  diameter.  The  working  me- 
chanism is  supported  on  two  columns  and 
entablature,  weighing  22}  tons.  The  pedes- 
tals on  which  the  machine  stands  are  com- 
posed of  1900  tons  of  solid  masonry.  This 
gigantic  machine  was  constructed  to  supply  a 
blast  to  ten  iron  furnaces. 

BLUE,  as  a  pigment.  The  substances  used 
for  this  purpose  are  of  different  natures,  and 
derived  f^om  various  sources :  they  are  all  com- 
pound bodies,8ome  natural  and  others  artificial. 

Prussian  Blue. — This  beautiful  pigment  was 
discovered  in  1710  by  Diesbach,  a  manufac- 
turer of  Berlin.  It  is  a  compound  of  cyanogen 
and  iron,  is  inodorous,  tasteless,  insoluble  in 
water,  alcohol,  oether,  and  oils.  It  is  hygro- 
•metric,  attracting  water  strongly  from  the  air, 
which  it  retains  until  heated  to  nearly  280''. 
Prussian  blue  is  employed  both  as  a  water 
colour  and  in  oil ;  in  the  latter  case,  on  ac- 
count of  the  deficiency  of  what  is  termed  body, 
it  is  usually  mixed  with  white  lead,  and  it  will 


bear  admixture  with  a  large  portion  of  this 
on  account  of  the  intensity  of  its  colour,  lu 
stability  is  very  con8idend>le,  and  it  is  not 
only  used  as  a  pigment,  but  also  as  a  dye. 

Indigo. — This  fine  blue  is  extracted  from 
different  species  of  indigo/era  in  the  East 
Indies,  and  Guatimala  in  North  America,  of 
which  the  latter  is  most  esteemed.   [Inbigo.] 

Blue  Verdiier. — ^This  pigment  is  used  as  a 
water-colour,  and  chiefly  in  the  manufacture 
of  paper-hanging.  It  is  a  gritty  powder  of  a 
very  fine  light  blue.  It  is  a  carbonate  of  copper. 

Ultramarine, — This  splendid  and  permanent 
blue  pigment  was  originally,  and  indeed  until 
within  a  few  years  exclusively,  prepared  from 
a  mineral  called  Azure  Stone,  or  Lapis  Lazuli ; 
but  it  is  now  prepared  by  artificial  means.  It 
has  hitherto,  on  account  of  its  high  pricp, 
been  used  almost  exclusively  by  artists,  both 
as  a  water-colour  and  in  oil ;  but  on  accoant 
of  the  reduced  charge  at  which  it  will  pro 
bably  be  hereafter  obtained,  it  will  doubtless 
be  rendered  much  more  extensively  useful. 

CohaU  Blue. — This  was  proposed  as  a  sub- 
stitute for  ultra-marine  before  the  invention 
above  described  had  rendered  this  latter  colour 
easily  obtainable  at  a  moderate  price ;  it  is  of 
great  permanence,  but  is  not  so  fine  as  the 
ultra-marine,  and  will  hereafter  be  probably 
little  employed. 

8maU  is  a  blue  colour  also  prepared  from 
cobalt,  but  is  generally  used  rather  to  diminish 
the  yellow  tint  of  writing  paper  and  of  linen, 
and  to  give  a  bluish  colour  to  starch,  than 
strictly  speaking  as  a  pigment ;  it  is  merely 
glass  rendered  blue  by  oxide  of  cobalt,  and 
this,  when  reduced  to  a  very  fine  powder,  i:i 
commonly  called  powder  bUte. 

BOAT.     [Lifie-Boat;  SiiiP-BunJ)iKa.] 

BOBBIN  NET.     [I^CE.] 

BOG.    The  name  of  bog  has  been  given 
indiscriminately  to  very  different  kinds  of  sub- 
stances.   In  all  cases  the  expression  signities 
an  earthy  substance  wanting  in  firmness  or 
consistency.   In  some  case^,  where  springs  of 
water,  or  the  drainage  fh)m  an  extensive  area 
are  pent  up  near  the  surface  of  the  soil,  they 
simply  render  it  soft  or  boggy,  and  in  thi<« 
state  the  land  is  perhaps  more  properly  called 
a  quagmire.    A  second  state  of  bog  is  where 
in  addition  to  the  condition  just  described,  a 
formation  of   vegetable   matter   is    induced, 
which,  dying,  and  being  reproduced  on   tlie 
surface,  assumes  the  state  of  a  spongy  ma^un 
of  sufficient  consistence  to  bear  a  considerable 
weight.    Bogs  of  this  description  are  nume- 
rous and  extensive  in  Ireland,  where  they  are 
valuable,  i^om  the  use  made  of  the  solid  vege- 
table matter  both  as  fuel  and  as  a  principal 
ingredient  in  composts  for  manures.     Where 
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the  imf  has  been  cut  away  for  these  pnrpoees, 
several  bogs  faaye  been  reclaimed  by  draining ; 
and  the  subsoil  is  then  readily  brought  into 
cuItiYation.  Bogs  also  occur  in  Cornwall,  and 
other  parts  of  Great  Britain,  where  the  form 
of  the  surface  and  the  nature  of  the  earth 
favour  the  general  condition  under  which  bog 
is  formed.  The  bogs  of  Ireland  are  estimated 
in  the  whole  to  exceed  in  extent  2,800,000 
English  acres. 

When  bogs  become  consolidated  or  com- 
pressedf  they  are  called  peat-mosses.  An 
extensive  tract  of  peat-moss  (Chatmoss)  in 
the  county  of  Lancaster  has  attracted  public 
attention  fix>m  the  circumstance  of  the  liver- 
pool  and  Manchester  Railway  having  been 
carried  through  it.  Chatmoss  (6  miles  long 
by  3  broad)  has  a  depth  of  80  feet  of  spongy 
moss,  which  Mr.  Stephenson  succeeded  in 
making  fit  to  bear  a  railway,  by  filling  it  with 
an  enormous  mass  of  solid  earth.  The  late 
Mr.  Boseoe  brought  part  of  Chatmoss  into  a 
state  fit  for  cultivation  by  marling  and  manu- 
ring. 

Many  of  the  Irish  bogs  contain  wood  of  a 
peculiar  kind,  called  bog-oak,  bog-yew,  ^'c. ; 
of  which  statuettes,  models,  and  ornaments 
are  carved ;  beautiful  specimens  of  this  kind 
were  displayed  at  the  *  Dublin '  Exhibition  of 
Manufactures  in  1850. 

The  present  attempts  to  give  commercial 
value  to  the  peat  of  Dartmoor  are  noticed 
elsewhere.     [Peat.] 

BOHEMIA.  The  productive  and  indus- 
trial resources  of  this  important  country  have 
been  briefly  noticed  in  connexion  with  the 
Empire  of  which  it  forms  a  part    [  Austbia.] 

BOILEB.  This  name  is  now  most  com- 
monly BppUed  to  the  close  vessels  used  for 
the  generation  of  steam.  Such  boilers,  to  les- 
sen the  danger  of  explosion,  are  almost  inva- 
riably made  of  wrought  metal,  which,  if  burst, 
will  tear  rather  than  fly  to  pieces,  as  cast  me- 
ta)  would  do ;  and  the  plates  made  for  the 
purpose  are  formed  of  the  best  and  toughest 
metal,  and  rolled  or  wrought  with  peculiar 
care.  Engineers  difl*er  as  to  the  comparative 
merits  of  iron  and  copper  as  a  material  for 
steam-engine  boilers.  Most  however  admit 
that  iron,  when  of  good  quality,  has  the  great- 
est cohesive  strength,  although  the  greater 
uniformity  of  texture  in  sheet-copper  renders 
it  safe  to  construct  copper  boilers  of  less 
thickness  than  those  of  iron,  to  withstand  a 
given  prec»uie.  Further  than  this,  supposing 
an  explosion  to  occur  with  a  copper  boiler,  tt 
is  likely  only  to  produce  a  rent  or  tear  in  the 
metal,  while  an  iron  boiler,  even  though  wholly 
of  wrought  plates,  is  firequently  blown  to 
pieces. 


Dr.  Bitterbandt's  plan  of  removing  from 
steam-engine  boilers  the  incrustations  with 
which  they  become  coated,  is  a  valuable  re- 
cent improvement  All  the  fresh  water  em- 
ployed in  boilers  contains  lime,  in  the  form  of 
a  soluble  bi-carbonate.  The  heat  converts 
this  into  an  insoluble  carbonate,  which  falls  to 
the  bottom  of  the  boiler,  and  caaies  with  it 
any  floating  masses  of  other  insoluble  matter. 
When  salt  water  is  used  the  same  results  oc- 
cur, but  in  addition  to  this,  the  carbonate 
forms  nuclei  for  the  accrescence  of  sulphate  of 
magnesia,  chloride  of  sodium,  and  other  saline 
compounds,  which  cxystallize  and  precipitate 
much  sooner  than  would  othenrise  be  the  case. 
The  incrustations  so  formed  within  the  boiler 
thicken  its  substance,  occasion  a  greater  ex- 
penditure of  fuel  for  the  heat  to  reach  tl^e 
water,  and  renders  the  boiler  liable  to  burst ; 
because  as  the  incrustation  is  not  so  good  a 
conductor  of  heat  as  the  metal,  the  latter  be- 
comes burnt  and  weakened  before  the  heat  of 
the  furnace  can  penetrate  through  the  incrus- 
tation to  the  water,  and  thus  explosion  may 
occur.  Dr.  Bitterbandt's  method  is  a  chemical 
one.  He  introduces  into  the  water  of  tbc 
boiler  some  ammoniacal  salt,  the  acid  of  which, 
mixing  with  the  lime,  will  form  a  soluble  salt 
instead  of  an  insoluble  carbonate  of  lime.  It 
is  not  therefore  simply  a  cure  for  a  disease ; 
it  is  a  prevention  of  the  disease  from  taking 
place  at  all,  and  is  on  that  account  a  very 
scientific  method.  There  are  many  ammoni- 
acal salts  to  choose  from,  such  as  the  muriate, 
the  acetate,  and  the  nitrate.  The  quantity  of 
ammoniacal  salt  used  must  depend  on  the 
quantity  of  lime  in  the  water. 

The  7^in^«  gave  valuable  testimony,  in  1847, 
to  the  efficacy  of  Bitterbandt's  process  in  the 
following  paragraph  ; — **  The  invention  has 
been  tried  for  nearly  twelve  months  upon  the 
boilers  of  the  engines  printing  the  Timet, 
working  on  an  average  seventeen  hours  per 
diem  throughout  the  year.  Not  only  have  the 
boilers  been  kept  perfectly  free  from  deposit, 
but  an  incrustation  which  was  formed  pre- 
viously to  the  application  of  the  invention 
has  been  completely  removed.  We  can  fur- 
ther state,  that  neither  the  boilers  nor  any 
part  of  the  machinery,  has  been  in  any,  even 
the  slightest  degree  acted  upon  or  injured  by 
the  action  of  the  remedy  in  question." 

The  patented  improvements  in  steam-en- 
gine boilers,  introduced  within  the  last  few 
years,  are  so  varied  that  we  cannot  even  enu- 
merate them. 

BOILING  OF  FLUIDS.  When  fluids  are 
heated  to  such  a  degree  as  to  be  strongly  agi- 
tated and  produce  much  vapour,  they  are  said 
to  boil,  or  be  in  a  state  of  ebullition.    Under 
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Bunilar  oircmnstances,  the  tempertttim  tft 
which  this  occurs  is  always  the  same  in  the 
game  fluid,  and  is  called  its  boiling  paint,  being 
the  greatest  heat  which  the  fluid  is  capable  of 
acquiring.  When  the  yapour  which  arises 
from  a  boiling  fluid  is  condensed,  the  result- 
ing liquid  is  perfectly  similar  to  that  from 
which  its  vapour  was  produced,  having  suf- 
fered no  chemical  change.  Most  metals, 
though  rendered  fluid  by  melting,  never  boil, 
and  many  oils  become  decomposed  before 
reaching  a  temperature  at  which  they  would 
otherwise  boil. 

When  water  is  heated,  there  is  a  point,  just 
before  it  has  acquired  it  highest  temperature, 
at  which  a  slight  noise,  or  rather  a  succession 
of  noises,  is  heard,  usually  called  simmering. 
This  is  occasioned  by  the  formation  of  minute 
bubbles  of  vapour,  at  the  bottom  of  the  vessel, 
and  nearest  the  source  of  heat,  which,  being 
specifically  lighter  than  the  water  in  which 
they  are  formed,  rise  into  the  upper  and  cooler 
part  of  it,  and  are  then  condensed.  Soon  after 
this  and  when  the  whole  of  the  water  has  ac- 
quired its  highest  temperature,  the  bubbles  of 
vapour  rise  to  the  surface,  and  thero  bursting 
constitute  steam,  which,  being  transparent 
and  colourless,  is  consequently  invisible,  but 
when  it  comes  into  contact  with  the  cold  air 
it  undergoes  partial  condensation,  and  is  then 
visible  and  appears  as  a  mist  This  tempera- 
ture, under  average  circumstances,  is  about 
212^  Fah. ;  but,  with  variations  in  the  density 
of  the  air,  it  varies  as  follows :— * 


between  the  barometric  pressure  and 


BaromeCer. 

BoiliBg  point 

20  inches        ....    2()4.91 

20.6 

.     205.79 

27 

.     200.07 

27.5 

.     207.55 

28 

.     208.43 

28.6 

.     209.31 

20 

.    210.19 

29.6 

.     211.07 

80 

.     212.00 

30.5 

.     212.88 

81 

.     213.70 

On  ascending  mountains,  by  the  consequent 
diminution  of  atmospheric  pressure,  and  in 
proportion  to  it,  water  is  found  to  boil  at  a 
lower  temperature.  Thus,  on  the  summit  of 
Mont  Blanc,  which  is  about  15,000  feet  above 
the  level  of  the  sea,  Saussure  found  water  to 
boil  at  178''  of  Fah.,  or  34"  below  its  usual 
temperature.  Fluids  boil  at  140°  less  in  vacuo 
than  under  ordinary  atmospheric  pressure ; 
80  that  water  in  vacuo  boils  at  about  72°.  On 
the  other  hand,  if  the  pressure  of  air  be  in- 
ereased,  the  boiling  point  becomes  higher. 

ThvSi  Southern  eetablished  the  following 


the  boiling  point  of  water : — 

IsehM  of  Mercury. 

29.8      . 

50.0      . 


1 

3 
8 

4 
6 

e 

7 
8 


69.4 
110.2 
149 

178,8 
208.0 
238.4 


Tempcnturt. 
212'' 

250.3 

275 

293.4 

809.2 

822.7 

334.4 

343.6 


It  is  to  be  observed,  that  the  temperatarc 
of  the  steam  is  always  equal  to  that  of  the 
water  frt>m  which  it  is  generated.  The  boiling 
point  of  any  one  liquid,  as  above  staled,  de- 
pends mainly  on  the  pressure  to  which  it  is 
exposed ;  but  it  is  also  slightly  aflbcted  by  the 
substance  of  the  vessel  containing  it,  and  the 
contiguity  or  immersion  of  other  bodies. 

The  following  are  the  boiling  points  of  a 
few  liquids  under  the  same  atmospheric  pres- 
sure:— 

BoIUdc 
point 

Muriatic  lether  ....  52" 
Sulphuric 8Bther( sp.gr.  0.7305 at46^)  113 
Bisulphuret  of  carbon  .  .  .113 
Acetic  rother  .  .  .  .  .160 
Nitric  acid  (sp.  gr.  1.5)  .  .  .210 
Oil  of  turpentine    .         .        .        .314 

Naphtha S'^ 

Phosphorus 554 

Sulphur 570 

Sulphuric  acid  (sp.  gr.  1.848)        .    fiOO 
Mercuiy '*C2 

BOEHA'RA,  a  country  situated  in  Central 
Asia,  exhibits  the  industry  of  its  inhabitantf 
in  the  cultivation  of  their  lands.  The  laiger 
and  the  smaller  canals,  both  of  which  are  d«i* 
merouB,  must  have  required  a  good  deal  of 
labour  when  they  were  first  made ;  and  they 
are  still  kept  up  at  a  oonsiderable  expense. 
Cotton,  hemp,  sesamum,  tobacco,  and  a  fev 
dye  stuffs  are  cultivated. 

Gold  is  found  among  the  sands  of  the  Amoo« 
and  collected  from  it  in  many  places  along  it^ 
banks.  All  other  metals  are  imported  from 
Russia.  Salt  is  dug  out  in  masses  in  some 
parts  of  the  desert,  and  on  the  banks  of  the 
Amoo,  below  Chard  jooee.  Alum  and  brim* 
stone  are  got  in  the  neighbourhood  of  Samsr- 
cand,  and  sal-ammoniac  in  its  native  state 
occurs  in  the  mountainous  district. 

The  mechanical  arts  are  not  neglected,  end 
some  commodities  are  even  made  for  exporta- 
tion. The  most  extensive  manufactures  are 
those  of  cotton  and  silk ;  and  some  kinds  oi 
cloth,  in  which  both  materials  are  combined, 
are  in  great  demand  in  Russia  for  morning 
dresses  of  the  rich  nobiUty.     The  dye  of  aL 
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Ihgir  niMwifaBtflred  goods  is  exMllont.  The 
Bokharians  do  not  nndentaiid  the  art  of  tan* 
nmg  lo  iraQ  aa  the  Bneeians,  bat  they  make 
exeeOant  Maroeeo  leather.  Their  swords  are 
good,  bat  moich  inferior  to  those  of  Persia. 

The  diief  eitj,  alio  called  Bokhara,  is  a  place 
of  moeh  eommeroial  importance.  There  are 
six  eommereialzoatei  radiating  from  it  One  of 
these  leads  to  Samareand,  Khokand,  and  Kash- 
(ror ;  another  to  Khiva  and  Aatrakhan ;  a  third 
throogh  the  Eixghis  region  between  the  Sea  of 
Anl  and  the  Caspian ;  a  foorth  to  Merre  and 
Mesbed;  a  fifth  to  the  Oxas  and  Herat;  and 
A  cixth  to  Balkh,  Khooloom,  Bameean,  and 
Cabid.  Most  of  the  oommodities  of  Asia  and 
Eon^  find  their  way  along  one  or  other  of 
these  siznmtes. 

BOLE,  an  earthy  mineral  which  oconra  in 
imtnphoua  masses  in  Tsrioas  coontries,  as  in 
Anoeoia,  Saxony,  Toseany,  Siena,  Ireland,  and 
the  Isle  of  Skye.  The  colour  of  Bole  is  va- 
licKu,  either  yellow,  brown,  red,  or  brownish, 
ad  pitch  black ;  it  is  doU,  has  a  greasy  feel, 
md  adheres  to  the  tongue.  Its  fracture  is 
Qoochotdal,  yields  to  the  nail,  and  the  streak 
is  fhining.  The  chief  yarieties  are  the  Arm»> 
aim  and  the  Lemnian  bole,  both  of  which  con- 
<in  mainly  of  silica  and  alumina.  They  are 
^«cd  to  a  small  extent  as  pigments,  and  also 
:a  medicine :  but  not  to  so  great  an  extent  as 
fcvmerly. 

BOLETUS,  an  extensive  genus  of  ftmgi, 
Tvnnisling,  aeeording  to  the  old  botanists,  of 
>aiheiy  masses,  which  are  sometimes  of  con- 
siderable thidaiess,  and  having  the  spores 
Niged  in  tabes  which  occupy  the  same  situ- 
:t2nn  as  the  plates  in  the  gills  (or  hymenium) 
rf  the  common  mushroom. 

The  trae  Boleti  are  generally  found  grow- 
hr  on  the  ground  in  woods  and  meadows,  es- 
p-^ally  in  pine  woods.  Some  are  eatable; 
-  i«*ie  are  nsed  in  medicine ;  while  one  variety, 
v\k^m  dried  and  sliced,  ftimishes  the  German 
tinder,  or  AxADOtr. 

BOLSOVEB  STONE.  The  yellow  lime- 
«tniie  of  Bolsover,  in  Derbyshire,  is  used  in  the 
mostraetion  of  the  New  Houses  of  Parliament, 
m  London.  It  was  selected  for  its  durability, 
^trnigth,  fitness  for  ornamental  work,  and 
<^>loar.  It  is  a  combination  of  carbonate  of 
BA^nesiA  with  carbonate  of  lime,  in  small 
?raiu]ar  crystals,  without  flinty  nodules  or 
(4hfT  blemishes. 

BOLTHEAD,  a  chemical  vessel,  usually  of 
tfff^ok  glass,  and  of  a  globular  form,  with  a 
narrow  nerk.  It  is  chiefly  employed  in  the 
ftxtt^m  of  snblimation. 

BOLTON.  This  important  Lancashire 
tTwn  has  maintained  an  eminmit  position  in 
manoliMlaEes  for  many  centuries.     Lelandj 


speaks  of  its  being  a  market  for  cottons  and 
coarse  yams;  and  another  writer  (Blome), 
who  wrote  somewhat  later,  describes  it  as  *  a 
fair  well-built  town,  with  broad  streets,  with 
a  market  on  Mondays,  which  is  rery  good  for 
clothing  and  provisions ;  and  it  is  a  place  of 
great  trade  for  fustians.'  There  seems  to  be 
little  doubt  that  the  making  of  woollens  was 
introduced  by  some  Flemish  clothiers  who 
came  over  in  the  14th  century;  that  other 
branches  of  trade  were  introduced  by  the 
iVench  refiigee  manufacturers,  who  were  at- 
tracted by  the  prosperity  of  the  neighbour- 
hood; and  that  the  manufacture  of  cotton 
cloth  was  improved,  and  in  many  of  its  kinds 
originated,  by  some  emigrant  weavers,  who 
came  from  the  palatinate  of  the  Rhine. 

Bolton  made  no  great  advances  in  popula- 
tion until  the  improvements  in  the  machhiery 
for  spinning  cotton  gave  an  impetus  to  the 
tnde,  which  has  been  gradual^  increasing 
ever  since.  Almost  the  first  invention  of  im« 
portance  originated  in  this  town.  It  was  a 
machine  which  combined  the  principles  of  the 
spinning-jenny  and  the  water-frame,  and  was 
called  a  mulet  by  its  inventor,  Samuel  Cromp- 
ton.  This  ingenious  man  lived  at  <HaU  in 
the  Wood,'  near  Bolton,  and  had  to  struggle 
for  an  existence,  while  his  invention  was  en- 
riching others.  *Hall  in  the  Wood'  sUll 
exists,  a  memento  of  the  rise  of  the  cotton 
manufacture. 

While  Grompton's  invention  was  enriching 
others.  Sir  Bichard  Arkwright,  another  native 
of  Bolton,  who  had  risen  from  a  very  obscure 
condition,  had  established  laige  factories  in 
Derbyshire,  where  he  carried  the  cotton  ma- 
ohineiy  to  the  greatest  perfection.  The  oppo- 
sition made  by  the  labouring  classes  in  Bolton 
to  the  improvements  in  machinery  has,  at 
various  times,  driven  the  most  lucrative 
branches  of  employment  from  that  town  to 
other  places.  The  introduction  of  the  mule 
and  of  the  power-loom  was  not  accomplished 
until  they  had  enriched  other  communities 
for  some  time.  After  a  while  cotton  factories, 
filled  with  machinery  upon  the  best  principle, 
began  to  rise  up  in  various  parts  of  the  town. 
Foundries  and  machine  manufactories  followed 
them,  and  a  great  extension  was  immediately 
given  to  the  trading  interests  of  the  place. 

The  cotton  mills  of  Bolton  are  very  nume- 
rous ;  and  some  of  them  are  among  the  largest 
in  the  county,  employing  more  than  100,000 
spindles  each.  The  weavers  of  Bolton  pro- 
duce a  great  variety  of  fabrics,  probably  a 
greater  variety  than  any  other  single  place  in 
the  county.  Plain  and  fancy  muslins,  quilt- 
ings,  cotmterpanes,  and  dimities,  are  the  chief 
kinds  of  oloUi ;  but  cambrics,  ginghams,  Sse^ 
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are  also  woven.  Formerly,  fhstaans,  jeans, 
thicksetts,  and  similar  fabrics,  were  the  prin- 
cipal articles  made  in  the  town ;  bat  these 
descriptions  of  cloth  are  now  chiefly  produced 
in  the  power4oom,  as  well  as  calicoes  and 
dimities.  The  bleach  and  dye-works,  espe- 
cially the  former,  in  the  town  and  neighbour- 
hood are  among  the  largest  in  the  kingdom ; 
and  there  are  likewise  a  few  piint-works.  A 
great  proportion  of  the  cotton  goods  mannfke- 
tnred  here  are  sold  in  Manchester,  where  the 
mannfacturers  hare  warehouses  for  the  storing 
and  sale  of  their  cloths ;  they  meet  their 
customers  there  from  all  parts  of  the  country, 
one,  two,  or  three  days  of  each  week. 

Mr.  Harris,  superintendent  of  the  Bolton 
Police,  in  his  Police  Report  for  1849,  made  to 
the  Corporation,  gives  the  following  interesting 
details  respecting  the  manufactures  of  Bolton, 
in  the  year  just  named;  these  details  relate  to 
the  borough  only,  and  do  notindude  the  other 
townships  of  the  parish. 


No. 
Cotton  Mills  ..  ..  ft3 
Foundries  snd  Forges  8S 

BlttBch  Works 8 

P»per  Mills  ...  m.  1 
Coal  Mines  m.  ...  5 
Oit  Works      1 

00 


Steun 
Horse-po 
...       8900 

090 


Hands 

Employed. 

07» 

3043 

..         997 

124       «.         118 

as       ...  04 

•M       ..  43 


3897 


13,964 


Many  of  the  above  items  fluctuate  so  much, 
that  the  table  can  be  regarded  only  as  a  use- 
fill  approximation.  Several  new  cotton  mills 
have  since  that  date  been  built  at  Bolton. 
The  attempts  occasionally  made  to  introduce 
the  silk  manufacture  into  Bolton  have  only 
been  partially  successful.  The  manufacture 
of  steam-engines  and  machines  is  carried  on 
to  a  large  extent  The  town  is  abundantly 
supplied  with  coal,  which  lies  beneath  and 
around  it. 

Counterpanes  and  other  products  of  Bolton 
industry  will  bo  exhibited  at  the  grand  display 
of  1851 ;  and  many  of  the  workmen  in  the 
factories  have  subscribed  to  the  general  fund 
for  the  Exhibition. 

BOMB,  the  original  name  of  what  is  now 
called  a  shell,  is  a  hollow  globe  of  iron,  which, 
when  charged  with  a  certain  quantity  of  gun- 
powder, is  projected  from  amortar  or  howitzer, 
generally  at  a  considerable  angle  with  the 
horizon,  in  order  that,  by  the  momentum  ac- 
quired in  its  descent,  it  may  crush  the  roofs, 
and,  by  exploding,  destroy  the  buildings  on 
which  it  may  fall. 

In  1688  there  was  cast  in  France  an  enor- 
mous bomb,  which  is  said  to  have  been  in  the 
shape  of  an  egg,  and  to  have  been  capable  of 
containing  7000  or  8000  pounds  of  powder  ; 
it  waa  to  have  been  diaoharged  against  the 


Algerinea,  but  it  was  not  emplc^ed,  probably 
in  consequence  of  an  opinion  that  it  would  not 
have  had  the  intended  effiset;  and  no  attempt 
has  since  been  made  to  project  such  an  im- 
mense mass  of  metal.  While  the  citadel  of 
Antwerp  was  besieged  by  the  French  army  in 
1832,  shells  twenty-four  iochea  in  diameter 
were  thrown  from  the  largest  mortar  which 
has  been  employed  in  modem  war£ue ;  the 
shell  or  bomb  was  capable  of  oontaining 
ninety-nine  pounds  of  powder,  and  when 
charged  weighed  1015  pounds. 

BOMB-PROOF.  This  name  is  given  to  a 
militaiy  magazine,  or  other  building,  when  its 
roof  has  sufficient  thickness  to  resist  the  shock 
of  shells  fislling  on  it. 

BOMB-VESSEL,  a  ship  of  about  850  tons 
burthen,  usually  forming  part  of  a  fleet  in- 
tended by  a  bombardment  to  destroy  or  com- 
pel the  surrender  of  some  town  gituated  on 
the  sea-coast.  It  carries  one  13-inch  and  one 
10-inch  mortar,  besides  two  6-pounder  guns, 
one  12-pounder,  and  eight  24  pounder  carro- 
nades.  The  mortars  are  placed  on  traversing 
platforms  in  the  middle  of  the  gun-deck,  and 
they  may  be  fired  over  either  side  of  the  atup 
at  elevations  never  less  than  45°. 

BOMBAX.  The  wood  of  this  genus  of 
trees  is  soft  and  spongy,  and  is  frequently 
used  for  making  canoes.  One  species,  the 
silk-cotton  tree,  is  vexy  large ;  the  down,  which 
is  contained  In  the  seed  vessel,  is  soft,  but  is 
too  short  to  be  used  in  the  manufactoiyu  of 
cloth.  It  IB  made  into  hats  and  bonnet  ,  and 
used  for  stuffing  chairs  and  piUows  by  the 
poor  people  in  the  districts  in  which  it  glows. 
It  is  not  made  into  beds,  as  it  is  reputed  un- 
wholesome to  lie  upon.  The  trunks  of  the 
laiigest  are  made  into  canoes,  and  some  of 
them  will  carry  from  15  to  20  hogsheads  of 
sugar.  The  bark  of  another  species  is  used 
in  making  ropes. 

BOMBAY.  This  great  and  important  city 
is  more  distinguished  for  commerce  than  for 
manufactures:  for  exchanging  the  produce 
of  India  for  that  of  England,  than  for  pro- 
ducing on  its  own  account.  Yet  there  most 
necessarily  be  much  manufiEusturing  carried 
on.  The  property  is  principally  in  the  Paraee 
inhabitants,  who  are  also  the  principal  mer- 
chants ;  and  it  is  usual  for  every  European 
house  of  commerce  to  contain  one  or  xaore 
Parsee  partners,  who  supply  a  great  part  of 
the  capital.  The  shops  and  warehouses  be- 
longing both  to  European  and  to  native  mer- 
chants and  traders  are  upon  a  large  scale. 

The  docks  within  the  fort,  although  tlie 
property  of  the  East  India  Company,  are  en- 
tirely under  the  management  of  Parseca,  by 
whom  merchant-vessels  of  1000  to  120O  tooa 
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bordeo,  fiigales,  and  eyen  line-of-battle  ships 
we  built.  These  docks  were  abont  forty  yeaxs 
igo  enlsiged  and  improved  under  the  super- 
iotendeoce  of  Mi^or  Cooper  of  the  Engineers. 
The  buildings  are  greatly  admired  for  their 
irchiteetonl  beauty ;  and  the  slips  and  basins 
ire  ciJcalatdd  for  vessels  of  any  size.  Bom- 
Wj  being  situated  between  the  forests  of 
3lakbtr  and  Gi^jerat,  receives  supplies  of 
timber  with  every  wind  that  blows.  Ships 
boilt  of  teak-wood  are  much  more  durable 
tbao  tboM  built  with  European  timber ;  they 
hare  been  known  to  last  more  than  60  years. 
Fran  the  cheapness  of  labour,  ^ips  were 
formerij  built  at  Bombay  for  three-fourths  of 
tbe  cost  in  England ;  but  reoent  experience 
iu5  gbovn  that  ships  can  be  built  eheaper  in 
fogimd.  The  Minden,  a  74  gun  ship, 
!«imched  at  Bombi^,  in  1810,  was  constructed 
viumlj  l^  Parsees,  without  any  assistance 
bwi  Europeans ;  and  since  that  time  several 
Nites  and  line-of-battle  ships  have  been 
tatit  it  th^e  docks. 

la  idditicHi  to  its  trade  with  Europe  and 
cith  China,  a  very  great  traffic  is  carried  on 
i;  eoistittg-vesseli  vrith  all  the  ports  on  the 
vrMon  tide  of  India,  from  Gape  Gomorin  to 
^  Gulf  of  Gutch.  The  vessels  thus  em- 
pi<7ed  vary  in  size  from  10  to  near  200  tons 
torden,  and  nearly  800  of  them  are  registered 
a^  ^"longing  to  the  port.  The  articles  which 
(cL  the  principal  part  of  this  trade  from 
^mSj  are  European  manufactures,  and 
^  produce  of  Bengal  and  China,  the 
Morns  being  made  in  cotton-wool  and  doths, 
<iaiber,  oil,  and  grain  from  the  northern  ports, 
UHi  from  the  south,  cotton,  hemp,  coir,  tim- 
K  pepper,  rice,  and  cocoa-nuts. 

rbe  Doichandise  thus  brought  to  Bombay 
'*  n  great  part  re-exported  in  larger  ships  to 
-itseai  parts  of  Europe,  to  North  and  South 
As-eriea.  to  Canton,  to  the  Arabian  and  Per- 
"^  Gq^  and  to  the  Bay  of  Bengal.  The 
:>m]s  tent  from  India  to  China  comprise 
P'l'cipaUy  cotton  wool,  opium,  metals,  spices, 
^T«- woods,  and  woollen  goods.  From  the 
^''^iuk  and  Persian  Gulfs,  Bombay  receives 
***  nik,  copper,  pearls,  galls,  coffee,  gtun- 
"■^  copal,  myrrh,  olibanum,  bdellium, 
"**fiitida,  dried  fruits,  horses,  and  bullion. 
^i"  returns  are  grain,  Bengal  and  China 
■Mv,  Britbh  manufactured  goods,  cotton 
*>^  vooUen,  and  apices.  The  merchandise 
•^  to  Calcutta  tram  Bombay,  in  return  for 
*>ar,  indigo,  and  rice,  are  timber,  coir,  cocoa- 
Ktt<^  uadalwood,  and  cotton. 

Couen  forms  the  most  important  article  of 
*^P<«t  from  Bombay.  It  is  received  from  the 
rn  tineef  of  Gt^erat  and  the  Concan,  fh>m 
^^'^i^,  Cuteh,  and  Sinde.    Bombay  has 
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1834  , . 
1836     . . 

Imports. 
X'3,653,310 
4,429,127 

1838  . . 
1840  .. 
1842     . . 

4,444,603 
4,831,558 
6,542,578 

exported  more  than  100  millions  of  pounds 
of  cotton  in  one  year»  besides  ejtports  to 
other  places. 

The  following  were  the  imports  into  and 
exports  fh>m  Bombay  during  the  years 
stated: — 

Sxportt. 
. .  ^'3,803,615  * 
5,451,654  ^ 
4,236,027  J 
5,018,835  ^ 
5,273,986 

Bombay  has  been  the  chief  Indian  port 
connected  with  the  establishment  of  steam 
communication  with  England.  The  route 
between  Suez  and  Bombay  is  still  In  the 
hands  of  the  East  India  Company ;  but  the 
other  portions  of  the  great  overland  route  are 
managed  by  the  Peninsular  and  Oriental 
Steam  Navigation  Company ;  and  if  the  pre- 
sent discussions  concerning  the  Australian 
mails  should  result  in  the  Singapore  route 
being  chosen,  Bombay  will  have  an  enlarged 
field  for  its  commercial  enterprise. 

BOMBAZINE  is  a  woven  fabric  in  which 
the  warp  is  formed  of  silk,  and  the  weft,  or 
shoot,  of  worsted.  The  worsted  is  thrown  on 
the  light  side,  which  has  a  twill  upon  it.  The 
manufacture  originated  in  Norwich,  among 
the  Dutch  who  were  settled  in  that  city,  about 
1675.  Bombazines  were  formerly  made  of 
various  colours,  but  owing  to  changes  of 
fashion  they  are  now  manufactured  in  black 
only,  for  use  as  mourning. 

BOMBYX.    [Silk.] 

BONA,  is  the  principal  rendezvous  of  the 
vessels  employed  in  the  coral  fishery,  which 
extends  along  the  coast  as  far  as  the  island 
of  Tabarkah,  which  belongs  to  Tunis. 

BONES  have  been  of  late  years  very  exten- 
sively used  as  a  manure,  especially  on  poor 
and  dry  sands  and  gravels.  When  crushed 
and  used  judiciously,  the  advantage  of  bones 
as  a  manure,  in  distant  and  uncultivated  spots, 
where  the  carriage  of  common  stable  or  yard 
manure  would  have  been  too  expensive,  and 
where  it  could  not  be  made  for  want  of  food 
for  cattle,  is  incalculable.  By  means  of  bones 
large  tracts  of  barren  sands  and  heaths  have 
been  converted  into  fertile  fields. 

The  bruising  or  grinding  of  bones  has  be- 
come a  distinct  business,  and  they  may  be 
bought  in  London  and  at  the  principal  ports 
ready  to  put  upon  the  land.  They  are  broken 
into  different  sizes,  and  are  accordingly  called 
inch  boiuSf  kaff-ineh  banet  and  bone-du$t.  Most 
of  the  bones  procured  from  London  and  the 
manufacturing  towns  have  undergone  the 
process  of  boiling,  by  which  the  oil  and  a 
great  part  of  the  gelatine  which  they  contain 
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have  been  extracted.  The  German  agricul- 
toiisis  instead  of  using  bone-manure  on  their 
own  land,  now  export  it  to  England,  on  ac- 
count of  the  good  price  here  obtainable.  No 
less  than  29,424  tons  of  foreign  bones  were 
imported  in  1849. 

Bones  consist  of  about  one-half  animal 
matter :  the  rest  being  phosphates  of  lime 
and  magnesia,  and  carbonate  of  lime.  They 
derive  their  fertilising  property  mainly  from 
the  phosphate  of  lime ;  but  in  part  also  from 
the  mechanical  texture  of  the  bones,  and 
their  power  of  absorbing  and  retaining  mois- 
ture, which  enables  the  plants  to  feed  on  the 
decomposed  gelatine  of  the  bones. 

The  mode  of  applying  bone  manure  to  the 
land  is  either  by  sowing  from  twenty  to  forty 
bushels  of  them  per  acre  by  the  hand  broad- 
cast, as  is  done  with  com,  and  harrowing  them 
in  with  the  seed ;  or  by  putting  them  into  the 
drills  by  a  machine  made  for  the  purpose, 
which  is  an  addition  to  the  common  drilling 
machine. 

The  mill  which  is  used  to  break  and  grind 
bones  consists  of  two  iron  or  steel  cylinders, 
with  grooves  running  round  their  circumfei^ 
ence,  the  projections  being  cut  so  as  to  form 
strong  teeth.  These  turn  upon  one  another 
by  means  of  machinery,  so  that  the  teeth  of 
one  run  in  the  groove  between  the  teeth  of 
the  other.  The  bones  are  put  into  a  hopper, 
whence  they  pass  between  the  two  cylinders, 
where  they  are  crushed  during  the  passage. 
The  bones  from  Germany  are  sometimes 
ground  before  importation,  sometimes  after- 
wards. 

The  uses  of  bones  n>eside8  as  a  manure) 
ore  very  numerous.  Bone-ash  is  prepared  by 
calcining  bones  to  whiteness,  and  reducing 
them  to  a  powder ;  it  is  used  for  burnt  harts- 
horn, and  for  making  cupels.  Bone-black,  or 
ivory  black,  is  made  by  a  careful  preparation 
of  the  soot  of  clean  bones,  when  burned  in  a 
peculiar  manner.  There  are  successive  stages 
in  the  manufacturing  uses  of  bones ;  first  the 
bones  are  boiled,  and  the  gi'ease  sold  to  the 
candle  and  soap  makers ;  then  the  larger 
pieces  are  selected  for  making  knife-handles, 
^c;  then  the  best  pieces  are  laid  aside  for 
bone-black ;  and  finally  the  worst  pieces  are 
appropriated  as  manure.  The  coarser  kind  of 
bone-black  is  made  into  animal  charcoal,  used 
by  sugar  refiners ;  while  the  finer  kind  is  em- 
ployed in  making  black  paint  and  colours, 
inks,  dyes,  £c. 

Bone,  as  a  material  for  knife  handles  and 
other  articles,  may  be  dyed  red,  black,  green, 
purple,  yellow,  blue,  or  other  colours,  by  the 
same  dyes  as  are  used  for  ivory.  Bone  is 
easily  irrooght  by  the  saw  and  lathe. 


BOOK-BINDING.  This  interesting  art 
indudes  not  only  the  fastening  together  of 
the  leaves  of  a  book ;  but  also  the  preUminary 
operations  of  folding  each  sheet  so  that  the 
several  pages  of  which  it  consists  may  follow 
one  another  in  due  order,  and  of  gathering  or 
collecting  together  in  proper  sequence  the 
several  sheets,  and  collating  or  examining 
them,  to  see  that  no  error  has  been  made  in 
the  arrangement.  To  aid  these  operations 
certain  letters  or  figures,  called  signatures,  are 
placed  at  the  bottom  of  the  first  page  and  one 
or  two  other  pages  of  each  sheet 

In  the  subsequent  processes  it  is  necessary 
to  distinguish  between  the  oomparatively 
slight  and  loose  mode  of  binding  in  cloth  or 
paper  covers,  which  is  technically  called  board- 
ing, and  the  more  solid  kind  of  binding  in 
leather,  to  which,  among  the  trade,  the  appli- 
cation of  the  term  binding  is  limited. 

If  the  book  is  to  be  simply  boarded,  the 
sewing  of  the  sheets,  individually,  to  a  series 
of  strings  called  bands,  stretched  in  a  machine 
called  a  sewing-press,  is  the  next  operation 
after  folding  and  collating ;  but,  if  it  is  to  be 
bound,  the  sheets  are  previously  either  beaten 
upon  a  smooth  stone,  or  passed  in  small  par- 
cels through  a  rolling-press,  to  make  them 
close  and  smooth.  The  bands  run  across  the 
back  of  the  book,  and  are  often  rendered 
invisible  by  cutting  with  a  saw,  in  the  back  of 
the  collected  poixsel  of  sheets,  a  series  of 
grooves  to  receive  them.  After  the  sheets 
are  thus  sewn  to  the  bands,  and  also  con- 
nected together  here  and  there  by  a  AvfcA- 
stitch,  the  bands  are  cut  so  as  to  leave  about 
an  inch  projecting  beyond  the  book  on  each 
side,  and  the  back  is  smeared  over  with 
melted  glue,  which  further  unites  the  back 
edges  of  the  several  sheets.  The  baek  is 
then  rounded  in  a  curious  manner  by  a 
process  of  hammering,  before  the  glue 
is  fully  set;  and  the  book  is  compressed 
firmly  between  two  boards,  with  the  back  pro- 
jecting a  little,  while  the  back  is  ftirther  beaten 
so  as  to  make  it  spread  out  a  little  over  the 
edges  of  the  boards.  If  for  binding,  the  edges 
of  the  sheets  are  then  ploughed  or  cut  with  a 
machine  to  a  perfectly  flat  and  smooth  surface, 
the  convexity  of  the  back  being  temporarily 
destroyed  while  the  front  edges  are  cut,  so 
that  they  may  be  cut  flat,  and  afterwards  re- 
stored, so  as  to  draw  them  into  a  correspond- 
ing concavity.  If  the  book  is  only  to  be 
boarded,  it  is  not  usual  to  cut  the  top  edges, 
which,  being  ^folded,  are  pretty  smooth  and 
regular ;  and  the  finont  and  bottom  edges,  if 
cut  at  all,  are  only  pared  sufficiently  to  remove 
the  principal  irregularities. 

The  ftoonb  or  pieces  of  millboard  (whiok  is 
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a  kiod  of  strong  and  smooUi  brown  paste- 
botrd,  of  different  degrees  of  thickness  to 
snit  the  different  sizes  of  books),  which  con- 
stitate  vhat  in  ordinaiy  language  are  the 
eoms  of  the  Tolnme,  are  cut  a  little  larger 
tbin  the  leaves,  and,  when  the  volume  is  to 
be  bound,  are  laid  on  the  sides  of  the  book, 
vith  thdr  back  edges  against  the  projecting  or 
onriapping  edges  of  the  glued  back,  and  se- 
rared  to  the  book  by  passing  the  ends  of  the 
strings  or  bands,  which  are  previously  scraped 
thin,  through  holes  near  their  back  edges, 
from  the  oatside,  and  glueing  them  down 
finnlj  ind  smoothly  on  the  inside.  In  board 
in?,  however,  it  is  the  more  usual  practice  to 
^6i£  the  boards  to  the  paper  or  cloth  cover, 
Uring  t  space  between  their  bock  edges  suf- 
^oioA  for  the  back  of  the  book,  and  to  con- 
arct  the  boards  with  the  |;K>ok  simply  by  past- 
ing down  to  them  the  end-papers,  or  blank 
WT(!g  which  are  applied  in  sewing  at  the 
Ir^jming  and  end  of  the  book.  In  binding, 
'« the  oontrazy,  the  leather  is  put  on  after 
tb«  boaids  are  attached  to  the  book  in  the 
naaner  above  described.  Books  are  often  so 
i'-irded  or  bound  as  to  leave  the  back  of  the 
^•^er  detached  from  the  glued  back  of  the 
'"4  it^lf,  which  is  done  by  interposing  a 
•3  able  layer  of  paper  or  cloth  between  the 
*  vk  ind  the  cover,  glueing  one  layer  to  the 
'^^  c*r  leather  cover,  and  the  other  to  the 
'%k,  and  connecting  the  two  layers  with  one 
«^:*her  at  their  edges  only. 

B^f-bindiMg  is  that  style  of  binding  in 
«iiich  only  the  back  and  comers  are  covered 
vitb  leather,  and   the   sides  with  paper  or 

Ifl  thttfinithiHy  or  ornamenting  of  a  bound 
*'«k  moch  taste  may  be  displayed.  The  cut 
"^  of  the  leaves  are  usually  either  sprinkled 
*f^h  ctdoor,  smeared  over  uniformly  with  a 
-pijflg-e  dipped  in  colour,  marbled,  or  gilt  with 
'^ffold;  the  edges  being,  for  the  last-men- 
^Jted  process,  previously  coloured  with  red 
'Mk  and  water,  and  then  moistened  with 
vbise  of  egg  mixed  with  water,  and  subse- 
'i^Uy  bozniiihed  with  a  smooth  hard  stone, 
*^  polishes,  but  does  not  disturb  the  gold. 
^  covers  are  sometimes  coloured  or  sprin- 
'^  I7  the  Innder,  and  are  impressed,  both 
« the  sides  and  back,  with  ornamental  devices 
"^  i&>criptions,  by  the  application  of  heated 
*j«Bp9  or  dies,  either  with  or  without  leaf- 
•'^;  inch  impressed  devices  an  are  not  gilt 
'-^  <listingaished  by  the  name  of  blind- 
l'^**''  ^'^^^  8old  is  used,  the  sturface  of  the 

**^  ttp«epai«d  to  receire  it  by  the  succes- 
^^  appfieataoQ  of  parchment  size,  white  of 
^?.  and  a  little  oiL  In  ordinaiy  hand-wox^ 
^  ItttaBs  are  produced  by  the  separate  ap- 


plication of  a  number  of  small  dies,  and  en- 
graved rollers  for  lines  and  long  narrow  pat- 
terns ;  but  sometimes  a  number  of  dies  are 
fitted  together,  and  applied  simultaneously  by 
means  of  a  press.  This  process  is  called 
blocking. 

Much  ingenuity  and  taste  have  been  devoted 
of  late  years  to  the  perfection  of  cloth-bind- 
ing or  boarding.  By  peculiarities  in  tlie 
mode  of  weaving  the  cotton  cloth  used  for  the 
piirpose,  and  of  subsequently  stamping  or 
embossing  it  between  steel  rollers,  the  textile 
appearance  is  destroyed,  and  a  surface  is 
sometimes  produced  very  nearly  resembling 
morocco  leather. 

The  peculiarity  of  india-rubber  binding 
(which  has  been  imitated  with  an  artificial 
cement)  consists  in  the  entire  absence  of 
sewing.  The  back  as  well  as  the  other  edges 
are  ploughed,  so  as  to  reduce  the  book  to  a 
collection  of  single  leaves,  to  the  back  edges 
of  which  a  layer  of  caoutchouc  or  cement  is 
applied.  This  mode  of  binding  is  well  adapted 
for  maps,  music,  ledgers,  and  manuscript 
books  generally,  as  it  allows  the  book  to  lie 
open  with  equal  facility  at  any  place,  and  the 
inner  margin  to  be  used,  if  needful,  close  to 
the  edge  of  the  paper. 

Mr.  Eichards,  a  bookbinder,  patented  a  few 
years  ago  a  method  of  stitching  the  sheets  by 
machinery ;  but  we  are  not  aware  that  it  has 
come  much  into  practice.  * 

The  book-binding  trade  has  gradually  as- 
sumed many  of  the  features  of  the  factory 
system.  Some  of  the  piiucipal  London  firms, 
such  as  that  of  Messrs.  Westley,  have  im- 
mense buildings  planned  expressly  for  that 
species  of  combination  and  subdivision  which 
mark  the  larger  departments  of  manufactures. 
Tier  after  tier  of  stories,  each  lighted  from 
end  to  end  with  numerous  windows ;  each 
stoiy  or  range  under  the  supervision  of  one 
foreman,  and  devoted  to  one  department  of 
binding ;  separate  warehouses  for  the  mill- 
board, the  leather,  and  the  cloth ;  powerful 
machines  for  embossing  cloth  and  stamping 
leather;  a  department  where  females  are  em- 
ployed in  folding,  collating,  and  sewing ;  ano- 
ther department  where  men  ore  engaged  in 
glueing,  pasting,  cutting,  hammering,  and 
pressing  the  *  boarded  *  books ;  another  de- 
partment for  the  *  roan '  or  *  sheep '  binding  ; 
a  fourth  entirely  devoted  to  those  school 
books  which  (whatever  be  their  merit),  have 
a  sale  so  enormous  and  continuous  that  the 
process  of  binding  them  is  always  going  on  ;  a 
fifth  occupied  by  the  *  extra '  workmen  em- 
ployed in  the  costlier  kinds  of  binding — such 
are  the  features  of  the  establishments 
in  question  :    establishments   where   many 
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bnndreds  of  workpeople  are  employed  under 
one  roof. 

We  maj  reasonably  hope  that  our  book- 
binders, as  well  as  those  of  foreign  countries, 
will  not  be  slow  to  contribute  to  the  grand  In- 
dustrial Congress  of  1851.  It  is  profitable, 
too,  to  glance  once  now  and  then  at  the  curious 
specimens  of  bookbinding  belonging  to  the 
15th,  16th,  and  17th  centuries :  many  beauti- 
ful examples  of  such  work  were  placed  in  the 
Medieval  Exhibition  of  1850. 

BOOK   TRADE.     The  publisher  of  the 

*  Cyclopsedia  of  Industry '  has  made  various 
computations,  from  time  to  time,  of  the  pro- 
duce of  the  Press  in  this  country.  The  data 
for  such  estimates  must  necessarily  be  inex- 
act, and  the  results  can  only  be  considered 
as  approximations  to  truth.  They  are,  how- 
ever, abundantly  sufficient  to  show  the  prodi- 
gious increase  of  readers. 

We  may  exhibit  the  rapid  growth  of  the 
publication  of  new  books,  by  examining  the 
catalogues  of  the  latter  part  of  the  eighteenth 
century,  passing  over  the  earlier  years  of  the 
reign  of  George  III.  In  the  *•  Modem  Cata- 
logue of  Books,'  from  1792  to  the  end  of  1802, 
eleven  years,  we  find  that  4,006  new  works 
were  published,  exclusive  of  reprints  not 
altered  in  price,  and  also  exclusive  of  pam- 
phlets :  we  have  thus  an  average  of  372  new 
books  per  year. 

Th^  number  of  new  publications  issued 
from  1800  to  1827,  including  reprints  altered 
in  size  and  price,  but  excluding  pamphlets, 
was,  according  to  the  London  catalogue, 
19,860,  showing  an  average  of  735  new  books 
per  year,  being  an  increase  of  363  per  year 
over  the  last  eleven  years  of  the  previous  cen- 
tury. The  demand  for  new  books,  even  at 
the  veiy  high  cost  of  those  days,  was  princi- 
pally midntained  by  Beading  Societies  and 
Circulating  libraries.  When  these  new  modes 
of  diffusing  knowledge  were  first  established, 
it  was  predicted  that  they  would  destroy  the 
trade  of  publishing.  But  the  Beading  Socie- 
ties and  the  Circulating  Libraries,  by  enabling 
many  to  read  new  books  at  a  small  expense, 
created  a  much  larger  market  than  the  desires 
of  individual  purchasers  for  ephemeral  works 
could  have  formed;  and  a  very  large  class 
of  books  were  expressly  produced  for  this 
market 

But  a  much  larger  dass  of  book-buyers  had 
sprung  up,  principally  out  of  the  middle  ranks. 
For  these  a  new  species  of  literature  had  to 
be  produced, — ^that  of  books  conveying  ster- 
ling information  in  a  popular  form,  and  pub- 
lished at  a  veiy  cheap  rate.    In  the  year  1827 

*  Constable's  Miscellany'  led  the  way  in  this 
novel  attempt;  the  Society  for  the  DifSlusion 


of  Useful  Knowledge  commenced  its  opera- 
tions; and  several  publishers  of  eminence 
soon  directed  their  capital  into  the  same 
channels.  SubsequenUy  editions  of  our  great 
writers  have  been  multiplied  at  veiy  reason- 
able prices.  This  circumstance  will  explain 
how  the  number  of  works  published  of  late 
years  does  not  exhibit  a  proportionate  in- 
crease in  the  number  of  volumes.  One  com- 
pact volume  may  now  contain  as  much  matter 
as  three  octavos  of  the  beginning  of  the  cen- 
tury. 

The  *  London  Catalogue  of  Books  published 
in  Great  BriUin'  from  1814  to  1846— a  pe- 
riod of  thirty-three  years — contains  about 
36,500  titles  of  works,  shewing  an  average  of 
1106  new  books  per  year,  being  an  increase 
of  371  over  the  number  in  the  former 
catalogue. 

The  Catalogue  of  New  Books  for  1849,  ar< 
ranged  from  *  Bent's  Literary  Advertiser/  ex- 
hibits the  tities  of  above  2000  works — an  enor- 
mous number  for  the  issue  of  one  year,  and 
that  not  particularly  favourable  to  publishing 
enterprise.  In  looking  over  this  catalogue  we 
cannot  help  remarking  that  the  range  of  jfrice 
is  perhaps  more  extreme  than  at  any  former 
period,  from  the  ShiUing  Railway  Volunae  to 
the  Five  Guinea  Dlustrated  Book.  Luxurious 
and  expensive  books,  for  a  few  purchasers, 
are  not  less  frequent  than  in  times  when  dear 
books  formed  the  greater  portion  of  the  Book 
Trade.  Taking  the  cheap  and  the  dear 
we  find  that  a  single  copy  of  each  of  these 
2000  books  would  amount  to  about 
1000/. 

But  the  most  remarkable  characteristic  of 
the  Press  of  this  country  is  its  Periodical  Li- 
terature. The  number  of  weekly  peritMiical 
work*  (not  newspapers)  issued  in  London  on 
Saturday  December  21, 1650,  was  87 ;  in  thi^ 
number  we  include  the '  Athenieum,'  *  Builder/ 
^Chambers' Journal'  and  'Papers,*  *  Church 
of  England  Magazine,'  *  Eliza  Cook's  Journal,* 

*  Dickens's  Household  Words,'  '  Expositor,* 

*  Family  Herald,'  *  Hogg's  Instructor,'  *■  Home 
Circle,'  <  Knight's  Half-Hours,' '  London '  and 

*  Industry,'    *  Lady's  Companion,'    '  Xiamp,* 

*  Lancet,'  *  London  Journal,'  *  London  Labour,' 

*  Mechanics'  Magazine,'  '  Punch,'  'Working 
Man's  Friend,'  l-c. ;  the  total  issue  of  the  87 
is  fuUy400,000  weekly , or  upwards  of  20,000,000 
yearly. 

Of  these  87  weekly  publications  the 
prices  vary,  being  Id.,  l|<i.,  2i.,  3«f.,  ^d^ 
7d,  I  the  total  retail  value  of  their  sale,  inde- 
pendent of  the  supply  of  them  in  monthly 
parta,  we  assume,  upon  the  authority  of  an 
experienced  bookseller,  to  be  2,5001.  per  week 
or  180,000/.  per  annum.    Other  aathcnitiea 
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^rmild  set  the  ntnnber  higher.  A  minttte  ana- 
lysis of  these  Weekly  Periodieals  is,  to  some 
extent,  satisfactory ;  for  it  shows  that  of  the 
low  pahlioations — ^Including  those  which  may 
be  eaUed  '  Onides  to  Newgate,' — ^the  number 
sold  is  about  an  eighth  of  the  innozioiis  pub- 
lications. 

The  tssne  of  m&nihiif  periodical  publications 
from  London  is  unequalled  by  any  similar 
commercial  operation  in  Europe.  287  monthly 
periodical  worics  were  sent  out  of  London  on 
the  last  day  of  December,  16S0,  to  all  parts 
of  the  United  Kingdom,  the  bulk  of  them  de- 
parting from  Pfttemoster-row ;  to  which  must 
also  be  added  41  periodical  works  published 
quarterly,  making  a  total  of  328. 

A  wholesale  bookseller,  who  has  been  thirty 
years  an  attentive  observer  of  the  progress  of 
periodical  literature,  and  has  been  nearly  all 
that  time  in  the  midst  of  it  in  Paternoster- 
row,  has  made  a  variety  of  computations  of 
the  work  of  the  great  literary  hive  of  industry 
in  London  on  *  Magazine-day ;  *  the  results  of 
his  examinations  are  as  follow : — 

The  total  of  the  new  numbers  of  the 
monthly  and  quarteriy  periodical  works  sold 
in  London  on  December  31, 1850,  was  about 
600,000.  The  total  retail  price  of  these  works 
was  38,0001. 

Three  thousand  five  hundred  parcels  were 
despatched  into  the  countiy  by  the  various 
wholesale  agents  in  London  on  this  day. 
The  total  returns  of  these  monthly  and  quar- 
terly periodical  worics  must  exceed  annually 
1,000,000^,  the  selling  prices  varying  fix)m  id. 
to  7$.  M.  It  must  be  observed  that  the  sale 
on  *  Magazine-day'  does  not  by  any  means 
represent  the  total  sale. 

In  addition  to  the  monthly  periodical  worics 
issued  through  the  regular  booksellers — *  the 
Trade ' — an  amount  quite  unequalled  at  any 
former  period  is  circulated  throughout  the 
countty  by  a  class  of  persons  known  as  <  can- 
vassers.' We  are  induced  to  think  that  the 
annual  TClnms  of  such  worics  cannot  be  less 
than  150,0001. 

The  number  of  newtpapen  published  in  the 
United  Kingdom  in  1849  was  603.  They 
consumed  neariy  79  millions  of  stamps  at  one 
penny,  besides  halfpenny  stamps  for  supple- 
ments. At  fivepenoe  each  their  annual  re- 
tans  would  be  neariy  l,500,000f. 

We  recapitulate  the  estimated  annual  re- 
turns of  the  commerce  of  the  press : — 


2.  Weekly  periodicals  ..  i6130,000 
Monthly  periodicals  1,000,000 
Canvassers'  numbers      150,000 


3.  Newspapers 


1,280,000 
1,600,000 


i93,530,000 
The  English  books  exported  in  1849  were 

returned  as  entitled  to  drawback  of  duty  on 

12,000  cwts.— in  value  190,000/. 
The  foreign  books  imported  in  1849  paid  a 

duty  of  7,751*. 
The  writer  of  this  article  considers  that  the 

paper  duty  enters  into  the  selling  price  of 

books,  &c.,  in  the  following  proportions : — 

1.  New  books — 4  per  cent       . .  i^0,000 

2.  Periodicals — 8  per  cent      . .  102,400 

3.  Newspapers 56,250 

Estimated  total  of  duty  on    

printing  paper j6188,650 


1.  New  books  and  reprints— one' 
set  1,0001. 

Estimated  average  number  sold 
of  each  work  750 


^750,000 


BOOT  AND  SHOE  MANUFACTURE. 
Scarcely  any  handicraft  employment  engages 
the  attention  of  so  many  persons  in  this 
country  as  boot  and  shoe  maldng.  From  the 
artist  of  aristocratic  circles  to  the  cobbler  who 
rolls  himself  up  in  a  staU  under  a  pot-house, 
is  a  wide  interval ;  and  this  interval  is  filled 
up  by  numerous  grades.  At  Northampton 
boots  and  shoes  are  made  on  a  very  large 
scale  for  the  London  market;  they  include 
chiefly  the  cheap  varieties ;  but  at  some  of  the 
recent  Exhibitions  of  Manufactures  the  North- 
ampton boot -makers  have  exhibited  specimens 
of  workmanship  which  are  considered  to  fall 
in  no  way  behind  those  of  London  or  Paris. 
At  Edenbridge  in  Kent,  and  at  other  places, 
the  strong  coarse  *  hob-nailed'  shoes  are  made, 
which  ore  so  much  worn  by  waggoners  and 
others.  The  London  makers  import  from 
Paris  very  large  quantities  of  bootyronft,  which 
when  combined  with  other  parts  of  English 
manufacture,  constitute  many  of  the  *  French 
boots '  which  now  glitter  in  the  windows. 

Of  the  drcumstances  of  the  trade,  so  far  as 
regard  the  relations  between  masters  and 
woricmen,  the  most  ample  and  interesting, 
perhaps,  are  those  prepared  a  few  months  ago 
by  Mr.  H.  Mayhew,  for  the  *  Morning  Chron- 
icle.' The  London  work,  and  the  more 
wretched  features  of  it,  are  at  any  rate  here 
depicted  with  much  vividness. 

The  mechanical  details  of  the  manufacture 
have  been  well  described  by  Mr.  Devlin ; 
who,  in  his  '  Shoemaker,'  forming  one  of  the 
'  Guides  to  Trade,'  has  contrived  to  throw  a 
general  interest  into  that  which  would  other- 
wise be  merely  technical. 

Of  the  improvements  or  suggested  improve- 
I  ments  recently  introduced  Into  the  manufiui- 
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tare,  our  patent  records  contain  many  exam- 
ples. One  inventor  has  suggested  that  the 
different  parts  of  a  boot  or  shoe  should  be 
sewn  together  with  wire -thread  instead  of 
hempen  thread.  Another  has  proposed  the 
use  of  revolving  circular  heels,  which  may  be 
turned  round  in  order  that  every  part  may  re- 
ceive equal  wear.  A  third  proposes  heels  to 
be  made  of  an  iron  rim,  with  the  vacuity  filled 
up  with  gutta  percha.  A  fourth  has  directed 
his  attention  to  a  mode  of  introducing  a  layer 
of  gutta  percha  between  the  outer  and  inner 
soles.  A  fifth  has  introduced  elastic  pieces 
into  the  side  of  the  boot  to  ensure  a  close  fit 
round  the  instep.  A  sixth  has  invented  a 
simple  apparatus  to  assist  in  *  blocking '  the 
fh)nts  of  boots.  With  respect  to  making  boots 
and  shoes  by  machinery,  Sir  M.  I.  Brunei  in- 
vented a  comprehensive  plan,  to  be  adopted 
for  soldiers'  shoes  in  the  time  of  the  war ;  but 
it  has  not  acquired  a  permanent  utility. 

It  has  often  seemed  strange  to  persons  not 
engaged  in  those  ti'adcs,  that  boot  and  slioc 
makers  should  adopt  such  a  cramped  attitude 
as  tliobo  to  which  we  see  them  accustomed. 
In  most  uascs  of  this  kind  there  is  a  good 
reason  for  the  adoption  of  that  which  has  be- 
come \ery  general.  But  be  this  as  it  may,  a 
contrivance  was  introduced  a  few  years  ago, 
with  a  Wew  to  enabling  a  shoe-maker  to  ply 
his  avocation  either  sitting  or  standing,  with- 
out necessitating  the  stooping  position  which 
appears  to  be  (and  perhaps  is)  so  painful.  Mr. 
Wame,  practically  engaged  in  the  craft,  regis- 
tered the  contrivance  in  question.  It  consists 
of  a  kind  of  high  stool,  something  like  a  desk 
stool,  covered  with  a  hard  leather  cushion. 
Another  round  cushion  is  placed  upon  the 
lower.  There  is  a  hole  through  both  cushions, 
through  which  a  strap  passes  down  to  an  axle, 
wheel,  and  ratchet  beneath.  A  last  being 
placed  upon  the  upper  cushion,  can  be  in- 
stantly boimd  tightly  by  the  strap ;  while  the 
last  and  the  upper  cushion  can  easily  be 
moved  round  horizontally.  A  hinged  seat  is 
attached  to  the  frame.  The  inventor  states 
that  every  operation  of  boot  and  shoe  making 
can  derive  aid  from  thb  contrivance. 

Notwithstanding  Uie  large  number  of  per- 
sons employed  in  these  avocations  in  Eng- 
land, and  the  abundant  supply  of  leather,  there 
is  still  a  considerable  import  of  boots  and 
shoes  from  abroad,  chiefly  France.  In  1849 
these  imports  amounted  to  100,000  piurs  of 
boots  and  shoes,  and  no  less  than  540,000 
pairs  of  boot-fronts.  The  clue  to  this  differ- 
ence is,  that  boot  fronts  pay  a  much  smaller 
import  duty  than  boots  and  shoes. 

We  may  expect  to  see  a  rich  supply  of  these 
commodities  at  the  forthcoming  Exhibiti". 


The  boots  of  All  Nations  are  worthy  of  com* 
parisou  one  with  another. 

BORAGIC  ACID,  formerly  called  J7om. 
herg'a  tedative  salt  and  iedative  salt  of  borax,  is 
a  compound  of  the  elementary  body  boron  and 
oxygen.  It  exists  not  only  in  the  fonn  of 
boracic  acid,  but  also  in  large  quantity  in  the 
East  Indies,  in  combination  with  soda,  form- 
ing borax,  or  the  borate  of  soda.  Boracio 
acid. is  usually  obtained  frt)m  borax.  It  has 
the  form  of  small,  scaly,  brilliant^  colourless 
crystals,  which  have  a  grealsy  feel.  This  acid 
is  inodorous ;  its  taste  is  not  strong,  and 
scarcely  at  all  add.  Dr.  Bowxing  (*  Report 
on  the  Statistics  of  Tuscany ')  describes  a  re- 
markable boracic  acid  lagoon,  or  system  of 
lagoons,  in  Tuscany.  They  are  spread  over  a 
surface  of  80  square  miles,  and  send  out  dense 
and  stinking  odours.  The  peasants  long 
deemed  the  district  an  entrance  to  the  infernal 
regions,  and  regarded  it  with  great  supersii- 
lion.  The  lagoons  are  now  the  property  of  an 
enterprising  manufacturer,  who  derives  a  con- 
siilerable  revenue  from  the  boracic  acid  which 
lie  obtains  from  them. 

Borax,  or  borate  of  soda,  consists  of  boracie 
acid  and  soda.  A  crude  kind  of  borax,  im- 
ported from  the  East  Indies,  is  called  tineai  ; 
which  is  found  crystallised  on  the  edges  and 
shallows  of  a  brackish  lake.  Tincal  is  in  the 
form  of  bluish  or  greenish  white  oystalSt 
which  are  dissolved  and  recrystallised  to  form 
borax.  Borax  has  an  alkaline  and  sweetish 
taste,  and  effervesces  slowly  in  the  air. 

Boracic  Acid  and  Borax  are  largely  employed 
as  a  flux  for  metals,  as  an  aid  in  soldering,  as 
an  ingredient  in  cosmetics,  and  as  a  medicine. 
No  less  than  30,000  cwts.,(ohiefly  boracic  add) 
were  imported  in  1848. 

BORA'SSUS,  a  kind  of  pahn-tree,  which 
grows  all  over  India  both  on  the  continent 
and  in  the  islands,  where  it  is  esteemed  of  the 
greatest  use  on  account  of  the  vinous  ss^  and 
the  sugar  which  are  extracted  from  it.  The 
mode  of  obtaining  the  sap  of  this  palm  is  by 
crushing  the  young  inflorescence,  and  ampu- 
tating the  upper  half;  the  lower  half  is  then 
tied  to  a  leaf-stalk,  and  has  a  vessel,  osnally 
of  bamboo,  attached  to  its  end.  The  vessel 
gradually  fills  with  sap,  and  is  removed  eveiy 
morning ;  when  replaced,  a  fresh  slice  is  cut 
from  the  wounded  end  of  the  inflorescence, — 
an  operation  which  is  repeated  daily  until  the 
whole  of  the  raceme  is  sliced  away.  In  pro- 
curing the  sugar,  exactly  the  same  process  is 
followed:  but  the  inside  of  the  receiver  is 
powdered  with  lime,  which  prevents  fermenta- 
tion taking  place:  the  juice  is  aftenraids 
boiled  down  and  finally  dri^  \j  exposore  to 
\8iiirlie  in  little  baskets. 
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BORDEAUX.  This  celebrated  city 'one  of 
the  most  importcnt  io  France,  has  great  faci- 
fities  both  for  foreign  and  intmal  commerce. 
Wme,  brandy,  and  fruits  are  the  chief  articles 
of  export.  The  M^oc  or  claret  wines  are  sent 
etitAj  to  England ;  the  inferior  sorts  to  Hol- 
land and  Germany.  England  was  among  the 
best  costomeirs  for  Medoc  wines  as  far  back  as 
the  time  of  our  Norman  kings.  The  produce 
of  this  famoos  district  of  the  Gironde  is  about 
165,000  hogsheads  annually.  One  half  of  the 
total  prodnce  of  the  three  best  vineyards,  viz. 
Chatfeao  Mazgaux,  Chateau  Lafltte,  and  Cba- 
leaa  Latonr,  comes  to  England.  Large  quan- 
tities of  wine  are  also  shipped  to  America;  but 
this  trade  is  chiefly  in  the  hands  of  European 
sod  American  Spaniards  who  are  settled  at 
Bocdeanx.  Other  articles  of  commerce  are, 
tQ  kinds  of  bread-stuf^,  hemp,  flax,  pitch  and 
tar,  eoric,  oil,  salt  provisions,  hardware,  metals, 
cotton  yam,  ship  timber,  and  rigging.  Ships 
are  fitted  out  at  Bordeaux  for  the  whale  and 
eod  fisheries.  The  manufactures  of  the  town 
are  jewellery  and  plated  goods,  linen,  mufdin, 
wooOea  8tnf&,  calicoes,  hosiery,  gUveK,  corks, 
soi^  chemical  products,  musical  in:>tniments, 
^c  The  town  also  has  several  distilleries, 
^-ag>^-refineries,  breweries,  gas-works,  glass 
and  china  works,  tobacco-factories,  rope- walks 
and  dockyards.  Colonial  products,  cotton, 
dre-ttnib,  pepper,  hides,  tobacco,  and  rice, 
ve  the  principal  imports.  There  is  a  regular 
serriee  of  packets  from  Bordeaux  to  the  Ha- 
Tsmia  and  the  coast  of  Mexico.  The  custom 
doties  paid  at  Bordeaux  amount  to,  the  large 
sum  of  12,000,000  francs  a  year, — ^nearly  half 
a  miDkni  sterling. 

BOBING.  Whether  the  vertical  cavity  for 
an  Artesian  Well  is  made,  or  the  cavity  of  a 
cannon  formed,  or  the  cavity  of  a  cylinder  or 
barrel  perfected,  or  a  hole  simply  made  in 
wood — the  term  boring  is  equally  applied  to 
aQ  these  operations. 

Cannon  are  nsnally  cast  solid,  and  bored  by 
Biacfaisefy;  and  in  an  accommodated  sense 
the  t«Tin  is  applied  to  the  similar  operations 
hj  which  mnsket-barrels,  the  cylinders  of 
xbeam-esgines,  and  other  articles  which  are 
/wiginally  made  hollow,  have  their  inner  sur- 
fatm  tnmed  to  a  perfectly  smooth  surface  and 
cylindrical  shape.  The  boring  instruments  of 
the  earpenter  consist  of  awU,  which  are  put 
into  soft  wood,  with  a  rotatory  motion,  with- 
out lemoTing  or  bringing  away  its  substance ; 
fimUu  and  «v/en,  which  are  supplied  with 
catting  edges,  and  are  partially  hollowed,  to 
aOow  of  the  escape  from  the  hole  of  the  de- 
tAcbed  particles  of  wood ;  and  bits  of  various 
kiads,  which  also  remove  the  wood,  and  are 
ippUed  with  greater  power  and  precision  by 


means  of  a  crank-shaped  instrument  called  a 
brace.  Small  holes  in  metals  are  usually 
bored  with  drii/s,  which  are  formed  with 
scraping  rather  than  cutting  edges,  and  are 
used  either  in  a  brace,  a  drill-stock  capable  of 
imparting  an  alternating  rotatory  motion  by 
means  of  a  bow  worked  by  hand,  or  some 
other  contrivance,  or  in  a  lathe.  Boring  ma- 
chines of  the  lathe  character  are  too  various 
and  complex  to  be  described  here.  Suffice  it 
to  say,  that  the  perfection  to  which  they  have 
been  brought  has  rendered  most  essential  ser- 
vice to  science  and  manufactures,  and  removed 
one  of  the  greatest  difficulties  experienced  by 
early  improvers  of  the  steam-engine. 

Of  the  various  boring  operations  of  the 
miner,  that  of  boring  Artesian  weUs  is  unques- 
tionably the  most  interesting.  It  is  performed 
with  various  kinds  of  chisels  or  jumpers,  augers, 
and  instruments  suitable  for  extracting  the 
detached  frugments,  attached  to  the  lower  end 
of  an  iron  rod  formed  of  many  lengths  screwed 
into  one  another;  these  instruments  are  either 
turned  round,  or  jumped  up  and  down,  or 
worked  with  a  combination  of  these  two  mo- 
tions by  suitable  mechanism,  the  kind  of  tool 
employed,  and  the  mode  of  working,  being  va- 
ried from  time  to  time  as  the  several  strata 
are  met  with.  By  such  means  the  interesting 
works  noticed  in  Abtesian  Wells  were  com- 
pleted. 

Beart's  boring  tools,  patented  in  1644,  are 
intended  to  be  used  in  circumstances  where 
the  hole  made  by  the  borer  can  be  kept  con- 
stantly full  of  water.  The  borer  itself  is  at- 
tached to  a  hollow  tube  instead  of  a  solid  rod, 
and  acts  as  one  leg  of  a  syphon ;  the  other 
leg  being  an  excavated  channel  prepared  for 
the  purpose,  and  kept  full  of  water.  The  ar- 
rangement of  the  several  parts  is  such,  that 
as  fast  as  the  fragments  of  rock  or  soil  are 
loosened  by  the  borer,  they  are  drawn  up  with 
the  water  by  which  they  become  saturated, 
through  the  tube  which  forms  the  stem  or 
vertical  rod  of  the  borer :  this,  at  least,  is  the 
theory  on  which  the  inventor  has  founded  his 
patent. 

At  the  meeting  of  the  British  Association  in 
1646,  Mr.  VignoUes  communicated  an  account 
of  a  method  of  boring  Artesian  wells,  invented 
by  M.  Fauvel  of  Perpignan.  M.  Fauvel  had 
observed  that  in  several  cases  of  success  in 
boring  for  water  with  solid  iron  rods,  so  soon  as 
the  spring  was  tapped  all  the  triturated  parti- 
cles were  brought  up  without  the  use  of  the 
auger.  He  inferred  that  if  the  boring  could 
be  efibcted  by  a  hollow  tube  about  two  inches 
less  in  diameter  than  the  width  of  the  auger, 
communicating  with  an  ii^^ting  force-pump 
by  a  flexible  tube  from  the  surface,  a  result 
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connection  by  nulway  of  Boulogne  with  Paris, 
and  of  Folkestone  with  London,  has  giyen  rise 
to  a  large  passenger-transit  through  Boulogne ; 
and  goods-traffic  is  now  beginning  to  follow 
the  same  route.  The  trade  of  the  town  is 
considerable.  The  herring  and  mackerel 
fisheries  call  into  employment  a  considerable 
oapit<il,  and  several  vessels  are  fitted  out  for 
the  Newfoundland  cod  fishery.  Coarse  wool- 
lens, sailcloths,  potteiy,  nets,  and  tulles,  are 
manufactured.  There  are  also  a  linen-yam 
factoiy  which  contains  3,000  spindles,  glass- 
bottle  works,  rope-walks,  gin  distilleries,  sugar 
refineries,  tan-yards,  tile  and  brick  works. 

BOULTON,  MATTHEW,  has  left  a  name 
which  will  live  in  all  records  of  mechanical 
art  He  was  bom  in  1728,  at  Birmingham, 
where  his  father  carried  on  the  business  of  a 
hardwareman.  He  received  an  ordinaiy  edu- 
cation, and  also  acquired  a  knowledge  of 
drawing  and  mathematics.  The  death  of  his 
father  left  him  in  possession  of  considerable 
property;  and,  in  order  to  extend  his  com- 
mercial operations,  he  purchased,  about  1762, 
a  lease  of  Soho,  near  Handsworth,  two  miles 
from  Birmingham.  In  1760  Mr.  Boulton 
having  entered  into  communication  with  Watt, 
who  had  obtained  a  patent  for  some  improve- 
ments in  the  steam-engine,  Watt  was  induced 
to  settle  at  Soho;  and  on  his  entering  into 
partnership  with  Mr.  Boulton,  the  Soho  works 
soon  became  famous  for  their  excellent  en- 
gines. The  manufacture  of  plated  wares,  of 
works  in  bronze  and  or  molu,  such  as  vases, 
candelabra,  and  other  ornamental  articles, 
was  successively  introduced  at  Soho.  Artists 
and  men  of  taste  were  warmly  encouraged, 
and  their  talents  called  forth  by  Mr.  Boulton's 
liberal  spirit  Boulton  expended  about  47,000/. 
in  the  course  of  experiments  on  the  steam- 
engine,  before  Watt  perfected  the  construction 
and  occasioned  any  return  of  profit  Mr. 
Boulton  died  in  1809. 

BOURGEOIS,  SIR  FRANCIS,  is  notice- 
able here  as  the  bequeather  of  the  Bourgeois 
collection  to  the  custody  of  Bulwich  college, 
for  the  use  of  the  public.  The  collection  was 
formed  by  Noel  Desenfans,  an  eminent  pic- 
ture-dealer, who  left  it  to  Sir  Francis.  He  at 
his  death,  left  it  to  the  widow  of  his  friend, 
with  the  greater  part  of  his  property,  for  life; 
bequeathing  2,000/.  to  Dulwich  college  for  the 
purpose  of  building  a  gallexy  for  the  pictures, 
the  reversion  of  which  they  were  to  have. 
The  Dnlwich  Gallery,  as  it  is  generally  termed, 
comprises  upwards  of  800  pictures. 

BOW,  an  instrument  used  in  producing 
the  sounds  firom  violins,  Ac  It  consists  of 
a  8tick[of  Brazil  wood,  80  or  100  horse  hairs, 
and  a  nut  to  tighten  these  hairs  in  the  bow. 


The  violin  bow  was  very  short  in  Corelli's 
time,  but  gradually  increased  in  length,  till 
Yiotti  fixed  it  at  28  inches.  The  violinoeUo 
bow  is  laiger  and  stronger.  That  for  the 
double-bass  is  short  and  strong,  and  the  stack 
is  bent,  forming  something  like  the  segment 
of  a  circle,  of  which  the  hairs  when  stretched 
are  the  chord. 

BOWS.  The  common  bow  and  anew  have 
been  known  as  weapons  of  offiance  in  almost 
every  countiy.  Among  the  ancients  the  bows 
were  made  from  reeds,  the  spath  of  the  palm, 
and  various  kinds  of  elastic  and  tough  wood ; 
while  the  arrows,  made  of  reeds  or  light  wood, 
were  often  pointed  at  the  ends  with  sharp 
stone  instead  of  iron.  At  the  present  day  the 
bow  and  arrow-makers  have  an  extensive 
choice  of  materials,  as  well  for  the  bow  and 
the  arrow  as  for  the  string.  The  cross-bow 
has  been  noticed  elsewhere.     [Abbalest.] 

BOX- WOOD.  This  remarkably  close  - 
grained  wood  is  the  produce  of  the  Buxut 
genus  of  trees.  The  Buxua  Sempervireiu  is 
the  species  which  yields  this  valuable  wood. 
It  is  a  smaU  tree  common  to  the  south  of 
Europe ;  but  in  England  it  is  only  found  oa 
warm  chalky  hills,  such  as  Boxhill  in  Surrey. 
England  is  supplied  with  box-wood  chiefly 
from  Turkey ;  while  France  receives  her  supply 
mainly  from  Spain.  In  1815  there  were  box- 
trees  cut  down  on  Boxhill  which  produced 
10,000/.  For  the  turner,  the  mathematical 
instrument-maker,  the  carver,  and  espedally 
for  the  uses  of  the  wood-engraver,  box-wood 
is  extremely  valuable.  The  French  employ 
it  for  making  coat-buttons. 

At  the  Mediaeval  Exhibition  of  1850  appot- 
tunity  was  afforded  for  witnessing  the  exqui- 
site  skiU  of  some  of  the  old  carvers  in  box- 
wood. 

BRABANT.  The  chief  features  which 
render  Brabant  interesting,  in  an  industrial 
point  of  view,  are  briefly  noticed  under  Bel- 
gium; Brussels;  NsTHSRLiiNns. 

BRADFORD.  It  is  curious  that  both  of  the 
well-known  towns  of  Bradford  owe  their  im- 
portance to  the  woollen  manufacture.  Brad- 
ford in  Wiltshire  has  for  many  centuries  been 
noted  for  its  fine  broad-dothSf  which  have  at 
all  times  formed  its  principal  manufacture. 
*The  tonne  of  Bradfcwd  stondith  by  dooth 
making,'  Leland  said  three  centuries  ago ;  and 
this  is  still  true. 

Bradford,  in  the  West  Riding,  is  how- 
ever the  greater  town  of  the  two ;  for  its  recent 
progress  in  wealth  and  importance  has  been 
astonishingly  rapid.  The  chief  manufacture 
of  Bradford  and  the  neighbourhood  is  of 
worsted  stu£b.  The  spinning  of  worsted  yam 
employs  many  thousands  of  woriqpeople^  in 
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some  of  the  largest  mills  of  Yorkshire,  and 
t)je  stniEt  are  voTen  finom  the  yam.  Woollen 
jua  for  the  mannfaciore  of  cloths,  broad  and 
DUTQir,  is  also  span  and  woven  at  Bradford  in 
ronsiderd>]e  qnantities ;  but  the  worsted  ma- 
noilMtore  is  the  staple  employment  of  the 
pitee,  Leeds  and  its  dependencies  being  the 
uore  immediate  seat  of  the  woollen  manofac- 
tor?.  The  piece  hall,  which  is  the  mart  for 
«uif  goods,  is  144  feet  long  by  36  feet  broad, 
u4  h»  a  lower  and  an  npper  chamber.  The 
kn«iiae$s  which  is  transacted  in  the  piece  hall 
>t  the  Thorsday's  market  is  very  greats  and 
ft<nns  one  of  the  most  animated  commercial 
^im  in  the  kingdom.  Many  proprietors  of 
vf'isted  mills  supply  the  small  manufacturers 
vitli  jam,  besides  employing  a  great  number 
blooms  themselves.  Machinery,  worked  by 
-tnm,  has  almost  superseded  manual  labour 
IB  the  stdT  mannflacture,  the  weaving  being 
^o'  gmcraDy  done  by  power-looms.  The 
'<n&  manufSKtored  in  Bradford  are  chiefly 
4fftl  in  Leeds,  the  proprietors  of  the  dye- 
k<QM9  being  among  the  largest  purchasers  in 
tl^Bndford  market.  It  is  however  under- 
*M  that  at  the  present  time  (1851;  Brad- 
i'fi  is  rapidly  rising  at  the  expense  of  Leeds. 
Many  of  the  woollen  and  wool  merchants 
)mt  lately  left  Leeds,  and  opened  warehouses 
io  Bndfoid.  Several  of  the  large  Aims  of 
Mioehester  and  Huddersfield  have  also  re- 
^th  opened  warehoases  in  this  flourishing 
^  >*ii.  Several  new  worsted  mills  have  been 
'rvted  between  1846  and  1850,  and  others 
v^  now  in  course  of  erection.  The  central 
Kt<tttioQ  of  Bradford,  with  reference  to  the 
<'W  clothing  towns,  has  probably  been  a 
^>?f  otnae  of  this  recent  advancement. 

The  iron  trade  has  long  flourished  in  the 
(^•i^bourbood  of  Bradford ;  indeed  it  is  sup- 
l"*^  thai  the  Romans  worked  iron  mines 
■^'tf  this  spoL  There  is  an  abundant  supply 
'^  ino-ore  and  coal,  both  of  excellent  quality; 
>i^  the  well-known  ironworks  at  Bowling  and 
I^^v  Moor  are  only  a  short  distance  from 
^ridfcftL  At  these  foundries  some  of  the 
^^"^  ponderous  worics  in  caat-iron  are  exe- 
'Vei  Vast  nnmbers  of  workmen  are  em- 
f  7«^  in  diJSerent  departments  of  the  esta- 
^  ^iunents— from  the  raising  of  the  ore  and 
'^  to  the  varions  marketable  states  of  the 
'^^  These  ironworks  have  the  reputation 
^^*ing  earned  on  with  great  skill;  the  im- 
I^Aementa  of  modem  times  having  been  suc- 
^^^foliy  introduced  in  the  difierent  branches 
'''bemanufaeture. 

^  pnncipal  m«7cbants  and  manufacturers 
*  the  trades  of  Bradford  are  wool-staplers, 
J'^l'Comben,  woisted-spinnners  and  manu- 
'^^^"'ns  wocited-staff   xnanuiactaiers,  and 


woollen-doth  manufacturers.  Several  of  the 
trades  which  are  carried  on  are  dependent 
upon  the  woollen  and  worsted  trade ;  among 
them  are  the  manufactures  for  combs,  shut- 
tles, and  machinery. 

Bradford  is  preparing  with  much  vigour  to 
take  part  in  the  Industrial  Exhibition  of 
1851.  The  manufacturers  require  2,000 
square  feet  of  space  for  their  appropriation ; 
and  they  have  appointed  a  committee  by  whom 
the  articles  to  be  exhibited  are  grouped  in  five 
classes :  viz.,  worsted  stufis,  cotton  stuffs,  iron, 
machiner)",  and  miscellaneous.  One  inde- 
fatigable weaver,  it  is  said,  has  woven  the 
four  Gospels  on  cloth,  to  exhibit  as  a  speci- 
men of  his  skill. 

BRAKE,  or  BREAK.  This  name  is  given 
by  machinists  to  a  contrivance  for  retarding 
or  arresting  motion,  by  creating  an  amount  of 
friction  too  great  for  the  moving  power,  or  for 
the  momentum  of  the  machine,  in  cases  where 
the  moving  power  is  suspended,  to  overcome. 
Brakes  generally  consist  of  blocks  of  wood  so 
connected  with  a  system  of  levers  or  screws 
that  they  may  be  pressed  firmly  against  the 
periphery  of  a  wheel  mounted  upon  the  main 
axle  of  Uie  machine ;  but  in  some  cases,  in 
stead  of  a  block  of  wood,  a  strap  or  belt  of 
iron,  of  sufficient  length  to  embrace  one-half 
of  the  periphery  of  the  brake-wheel,  or  a  series 
of  small  blocks  of  wood  attached  to  the  con> 
cave  surface  of  such  a  strap  is  used. 

Among  the  many  contrivances  for  attaining 
safety  in  railway  travelling,  self-acting  brakes 
have  been  devised,  which  would  begin  to  act 
as  soon  as  the  buffers  of  two  a4)acent  carriages 
were  pressed  together,  and  would  arrest  the 
revolution  of  the  wheels  with  a  force  directly 
proportionate  to  the  force  with  which  the  car- 
riages ran  together;  but  it  is  doubtful  whether 
the  inconvenience  of  such  an  apparatus  under 
certain  circumstances  would  not  more  than 
counterbalance  the  anticipated  advantages. 
It  is  however  a  fair  field  for  invention,  and 
many  patents  have  recently  been  obtained  in 
relation  to  this  matter. 

BRAMAH,  JOSEPH,  occupies  a  distin- 
guished rank  as  the  maker  of  delicate  pieces 
of  mechanism.  He  was  bom  in  1749.  He 
established  himself  as  a  cabinet-maker  in 
London,  and  afterwards  obtained  celebrity  as 
the  inventor  of  important  improvements  in 
water-closets,  and  of  on  ingenious  lock,  which 
yet  maintains  its  character  as  one  of  the  most 
inviolable  ever  contrived.  [Lock.]  This  in- 
vention was  patented  in  1784.  He  also  con- 
trived improvements  in  water-cocks,  pumps, 
and  fire-engines,  and  ^i  1796  patented  the  in- 
valuable machine  InctKh  as  the  Bramah  press, 
or  hydraulic  press.    Among  his  other  inven- 
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tions  were  the  beer-maohine,  commonly  nsed 
Hi  tarems  for  drftiring  {>eer  in  the  bar  from 
barrels  deposited  in  the  cellar;  improred 
planing-machinery ;  paper-making  machineiy ; 
an  instrument  for  making  qniU-pennibs;  and 
the  beantifdl  contrivance  [Bakk-note  Ma- 
canvEBT]  by  which  bank  notes  are  numbered 
with  a  r^ular  succession  of  numbers,  without 
the  possibility  of  twice  producing  the  same 
number.  By  the  introduction  of  this  last- 
named  macUne  into  the  Bank  of  England  the 
labour  of  100  clerks  out  of  120  was  dispensed 
with.  Bramah  died  in  1814. 
BBAMAH'S  PRESS.  [Hydraulics.] 
BRANDENBURG,  a  province  of  Prussia, 
possesses  considerable  manufactures  in  many 
of  the  towns.  The  first  mannfactures  were  esta- 
blished by  the  Huguenot  reftigees,  who  received 
cordial  assistance  frnm  the  government,  and 
were  liberally  seconded  by  it  in  their  outset. 
The  woollen  manufactures,  which  are  the  most 
important,  are  established  in  most  of  the 
towns  \  those  for  the  finer  sorts  of  goods  are 
at  Luckenwalde,  Ziillichau,  Kottbus,  and 
Guben;  kerseymeres  and  merino  cloths  are 
made  in  Berlin,  where  woollen  3rams  are  spim 
on  a  large  scale  by  steam-machinery.  The 
manufactures  of  linens,  chiefly  of  the  middling 
and  coarser  sorts,  is  extensively  carried  on  in 
the  Lusatian  districts  and  the  circle  of  Frank- 
fort Tanneries,  paper-milb,  sugar-reflneries, 
and  manufactures  of  tobacco,  glass,  porcelain, 
earthenware,  iron,  steel,  copper  and  gunpow- 
der, are  among  the  industrial  establishments 
of  the  province.  The  Berlin  iron  ornaments 
have  beconfe  particularly  celebrated. 

BRANDT.  This  well  known  liquid  is  the 
alcoholic  or  spirituous  portion  of  wine,  sepa- 
rated front  the  aqueous  part,  the  colouring 
matter,  ^c,  by  distillation.  The  word  is  of 
German  origin,  and  in  its  German  form, 
hrantwein,  signifies  burnt  wine,  or  wine  that 
has  undergone  the  action  of  fire.  Brandies, 
however,  have  been  made  from  potatoes,  car- 
rots, beetroot,  pears,  and  other  vegetable 
substances ;  but  they  are  all  inferior  to  true 
brandy.  Brandy  is  prepared  in  most  wine 
Countries,  but  that  of  France  is  the  most 
esteemed.  It  is  procured  not  only  by  distil- 
ling the  wine  itself,  but  also  by  fermenting 
and  distlQing  the  mare  or  residue  of  the  pres- 
sings of  the  gn^.  It  is  procured  indiffer- 
ently from  ted  or  white  wine ;  and  ditferent 
wines  yield  very  different  proportions  of  it, 
the  strongest  of  course  giving  the  laii^est 
quantity.  Brandy  obtained  from  marc  has  a 
more  acrid  flavour  than  that  from  wine, 
which  appears  to  be  occasioned  by  an  oil  con- 
tained in  the  skin  of  the  grape,  which  when 
BepartM  proves  to  acrid  that  a  single  drop 


would  deteriorate  several  gallons  of  good 
brandy.  The  celebrated  brandy  of  Cognac, 
a  town  in  the  department  of  Gharente,  and 
that  brought  ftom.  Andraye,  seem  to  owe  their 
excellence  to  being  made  from  white  wine,  so 
fermented  as  not  to  be  impregnated  with  this 
oil.  like  other  spirit,  brandy  is  colouriess 
when  reoentiy  distilled.  By  mere  keeping 
however,  owing  probably  to  some  change  in 
the  soluble  matter  contained  in  it,  it  acquires 
a  slight  colour,  which  is  much  increased  by 
keeping  in  casks,  and  is  made  of  the  required 
intensity  by  the  addition  of  burnt  sugar,  or 
other  colouring  matter. 

The  production  of  brandy,  so  far  as  obtain- 
ing the  alcoholic  principle  is  concerned,  is 
described  under  DisTiujkTiow. 

Although  brandy  drinkers  despise  or  affect 
to  despise  patent  or  British  brandy,  yet  it  is  a 
question  whether  this  may  not  be  quite  as 
pure  and  strong  as  much  that  goes  by  the 
name  of  foreign  brandy.  So  enormous  is  the 
duty  paid  on  foreign  brandy,  that  the  French 
manufacturers  are  induced  to  strengthen  it 
artificially  by  spirits  of  wine,  and  the  English 
dealers  to  increase  its  bulk  by  water  and  other 
additions.  Foreign  brandy  ought  to  be  a 
littie  'over  proof;*  but  it  is  frequently  12  to 
15  degrees  below  proof.  Dr.  Normandy,  in 
his  recent  work  on  adulteration,  has  the 
following  remarks  on  the  worst  or  r«ally  trwx- 
dulent  brandy : — 

*  Brandy,  when  newly  distilled,  is  white,  but 
that  met  with  in  commerce  is  always  of  a 
yellowish,  brown,  or  dark  brown  colour,  which 
is  due  to  the  presence  of  some  extnctiTe 
niatter,  and  of  tannic  acid,  which  it  has  die  - 
solved  ftt)m  the  oak  casks  In  which  it  has 
been  kept  for  a  long  time.  But  in  order  to 
simulate  this  colour  of  genuine  brandy,  the 
brandy  of  commerce  is  nothing  else  than  nevr 
brandy  or  alcohol,  at  once  converted  apparently 
into  old  brandy  by  means  of  caramel,  or 
burnt  sugar.' 

British  brandy,  for  which  patents  have  been 
obtained  by  many  English  distillers,  is  tho 
result  of  numerous  attempts  to  produce,  from 
malt-spirit,  a  liquor  that  shall  bear  much 
resemblance  to  foreign  brandy.  The  best  malt- 
spirit  is  the  basis  of  all  the  British  brandies  ; 
and  the  flavour,  colour,  and  degree  of  strength, 
are  brought  about  by  the  addition  of  some 
among  the  following  long  list  of  ingredients : 
water,  red  tartar,  acetic  ether,  French  vinegar, 
F^noh  plums,  wine-bottoms,  tincture  of  ca- 
techu, oak    shavings,  bitter  almonds,  btinit 
sugar,  tincture  of  vanilla,  oil  of  cassia,  rum, 
&o.  t    each  manufacturer  having  a  favourite 
redpe  of  his  own.  It  is  said  that  where  Mack 
te4  ii  cheap,  as  tat  America,  it  la  oflen  employed 
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to  give  an  ImitatiTe   brandy-roaghness   to 
cdottied  spltits. 

Whiterer  may  be  the  quantity  of  imitattve 
brnd^made  in  England,  the  importation  of 
foreign  brandy  still  continues  very  large.  In 
im  it  amounted  to  no  less  than  4,480,306 
gidlons. 

Bnndy  is  an  ingredient  in  a  large  number 
of  eoidials  and  liqueurs;  such  as  cherry- 
bnadr,  earraway  brandy,  lemon  brandy, 
orange  brandy,  peach  brandy,  raspberry  brandy, 
aid  the  like.  They  all  bear  a  family  ♦•esem- 
bUnce  in  so  far  as  they  consist  of  brandy, 
fliTOurwi  bv  the  fruits  or  seeds  whose  name 
thff  bear,  sweetened  with  sugar,  and  rendered 
fra^ruit  with  spices. 

BRiSS.  This  rery  valuable  metal  is  an 
iIW  of  copper  and  zinc,  which,  from  the  re- 
motest antiquity,  has  been  extensively  applied 
u>  \istM  and  ornamental  purposes.  It  was 
Qtiie  long  before  zinc  was  obtained  in  its 
DKtallie  form,  by  exposing  grain  or  bean 
ff-pper,  which  was  produced  by  pouring  melted 
wpper  into  water,  or  copper  clippings,  to  great 
^  in  crucibles  with  calcined  and  powdered 
a'unine,  a  native  carbonate  of  zinc  and 
'''iirroal;  but  in  1781  James  Emerson  ob- 
tained a  patent  for  making  brass  in  a  more 
dirert  wij,  by  melting  together  its  constituent 
ffi««k;  and  this  mode  is  now  generally 
r^^ctiittl.  The  proportions  of  the  two  metals 
^UT  much  in  different  kinds  of  brass,  but 
r*dT  two-thirds  copper  and  one-third  zinc 
'■ftan  to  be  best  for  ordinary  purposes. 
M.  Marhts,  of  Vienna,  has  recently  found 
t^«t  hmis  made  in  a  peculiar  way  from  60  per 
'"^t  of  copper,  and  40  of  zinc  possesses  a 
"iBAblc  degree  of  malleability.  Prince's,  or 
^Mc  Rnpert's  metal,  tombac,  or  tombak, 
I-w-hbeck,  similor,  Mannheim  gold,  and  se- 
^^  other  alloys  of  similar  character,  are 
f^ih  Tuieties  of  bra»s,  the  several  proportions 
''  »hich  however  are  variously  given  by 
'^-^rpnt  writers. 

^  general  properties  of  brass  are,  a  fine 
yjiiw  colour,  susceptibility  of  a  high  polish, 
*rd  bebg  only  superficially  acted  upon  by  the 
'^-  It  is  brittle  at  n  high  temperature,  but 
"7  malleable  and  ductile  when  cold.  Its 
•>Gfic  grarity  is  greater  than  that  deducible 
^'••m  the  specific  gravities  of  its  constituent 
''^'ak  It  is  more  fusible,  a  worse  conductor 
"f  beat,  and  harder  than  copper.  The  facility 
*^  which  it  may  be  cast,  and  turned  in  a 
-•ibe,or  otherwise  worked,  renders  it  pecu- 
^'«rfj  wefnl  in  the  construction  of  mathema* 
^'^  instrnmenis,  and  the  smaller  parts  of 
•^^binCTv.  Brass  wire  is  extensively  used  in 
im  making,  and  for  various  other  purposes. 
^^^  is  a  name  somedtnes  given  to  thin 


sheets  of  rolled  brass ;  and  Dutch  metal  or  Bntch 
gold  is  brass  beaten  out  into  very  thin  leaves. 

It  has  been  much  contested  whether  brass 
is  a  true  chemical  compound  of  copper  and 
zinc,  or  merely  a  mechanical  mixture.  Since 
the  rise  of  electro-metallurgy,  many  experi- 
menters have  stated  that  they  have  precipitated 
or  deposited  brass  from  liquid  solution,  which, 
it  is  calculated,  could  not  occiu:  if  the  two 
component  metals  were  merely  an  alloy,  and 
not  a  chemical  compound.  The  subject  has 
not  yet  been  definitely  settled. 

A  mode  of  using  sheet  brass  or  other  metal 
for  ornamental  purposes  was  introduced  a  few 
years  ago,  in  which  the  appearance  of  solid 
metal  might  be  obtained  without  the  weight, 
by  using  a  wooden  core  to  place  the  sheet 
metal  upon.  The  method  is  useful  for  making 
cornice-poles,  mouldings,  or  other  articles  of 
continuous  form  and  pattern.  The  wood  is 
first  shaped,  by  planes  and  other  tools,  to  the 
required  pattern;  the  sheet  metal  is  placed 
upon  it;  and  the  two  together  are  drawn 
through  a  suitable  die,  which  unites  them  by 
driving  the  edges  of  the  metal  into  the  sub- 
stance of  the  wood.  If  the  pattern  be  a  plain 
one,  it  is  struck  down  upon  the  wood  by  the 
die  through  which  it  passes ;  but  if  the  pat- 
tern be  full  and  complicated,  it  is  imparted  to 
the  sheet  metal  by  swaging  tools  and  dies, 
previous  to  the  application  of  the  metal  to  the 
surface  of  the  wood. 

The  brass  manufacture  is  one  of  the  most 
important  of  the  Birmingham  branches  of 
industry.  No  less  than  thirty  manufacturers 
of  that  town  have  announced  their  intention 
to  present  specimens  at  the  forthcoming  grand 
Exhibition,  in  the  departments  of  brass  bed- 
steads, lamps,  gas  furniture,  tubing,  orna- 
ments, &fi. 

Brass  work  was  exported  in  1840  to  the 
value  of  114,000Z. 

BRAZIL.  This  vast  country  is  rich  in 
products  usefrd  in  the  arts  and  manufactures. 
Besides  the  ordinary  kinds  of  vegetable  food, 
the  natives  cultivate  the  cocoa-plant,  the  mate- 
plant,  coffee,  sugar,  cotton,  tobacco,  indigo, 
ginger,  pepper,  cinnamon,  cloves,  vanilla,  sar- 
saparilla,  caoutchouc,  copaiva,  copal,  various 
fruits  and  also  various  dye-plants  and  timber- 
trees.  The  herds  of  homed  cattle  are 
immense ;  and  their  produce,  consisting, 
besides  live  stock,  of  hides,  jerked  beef,  tallow, 
horns,  and  horn  tips,  is  exported  in  great 
quantities.  As  soon  as  the  animals  are 
skinned,  the  hides  are  spread  on  the  ground, 
slightly  salted,  and  dried  in  the  sun.  The 
flesh  is  cut  into  thin  slices,  salted,  and  dried 
in  the  air,  for  consumption  in  the  northern  pro- 
vinces.   A  little  butter  and  cheese  is  made. 
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The  Brazilians  prodaoe  manjnsefal  sab- 
stunces  from  the  ftnimftla  by  which  they  are 
surronnded.  They  prepare  spermaceti  and  oil 
from  some  of  their  fish ;  they  salt  and  dry 
many  of  their  larger  fish,  to  serve  as  a  store 
of  provisions ;  they  make  sausages  from  the 
fiesh  of  the  manati,  a  peculiar  kind  of  fish ; 
they  produce  a  fatty  substance  from  the  eggs 
of  turtles  by  roasting  ;  and  they  fry  one 
species  of  ant  as  an  article  of  food. 

The  mineral  wealth  of  Brazil  is  consider- 
able, but  limited  to  a  few  articles,  of  which 
the  chief  are  gold  and  iron,  diamonds  and 
topazes,  and  salt.  Before  the  beginning  of 
tlie  last  century  the  quantity  of  gold  obtained 
was  inconsiderable,  but  it  increased  rapidly. 
The  greatest  quantity  was  found  between  1753 
and  1763,  but  it  afterwards  decreased.  The 
grains  of  gold  in  the  sand  being  nearly  ex- 
hausted, and  capital  being  wanted  to  work  the 
veins  in  the  mountains,  the  produce  fell  off; 
but,  since  the  introduction  of  British  capital 
into  some  of  the  provinces,  the  produce  of  the 
mines  has  increased.  Iron  is  very  abundant : 
in  some  places  there  are  whole  mountains  of 
ore ;  but  np  to  the  present  time  it  has  been 
worked  on  an  extensive  scale  only  in  two  or 
three  places.  In  18:13  a  govenmient  iron- 
foundry  was  abandoned  as  an  unprofitable 
speculation.  No  stiver  has  been  found,  and 
(.::)ly  slight  indicaiions  of  copper,  rin,  and 
quicksilver.  Platinum  occnrs  in  some  places. 
Lead  and  cobaU  are  more  common. 

No  country*  probably  is  richer  in  diamonds 
than  Brazil,  but  hitherto  they  have  only  been 
found  in  the  rivers.  The  diamond  district,  or 
the  district  of  Teguco,  where  by  far  the  greatest 
quantity  of  diamonds  has  been  found,  is  situ- 
ated under  18°  S.  lat ;  and  here  many 
hundreds  of  persons  are  employed  by  the 
government  in  searching  for  diamonds.  In 
about  a  century  from  1730  to  1830,  it  is  sup- 
posed that  the  diamonds  found  must  have 
been  worth  three  millions  sterling.  In  another 
diamond  district,  that  of  Abaeti,  was  found  in 
1701  the  great  diamond  weighing  138i  carats, 
one  of  the  largest  in  the  world.  Diamonds 
are  also  found  in  other  districts  of  Brazil. 

The  Brazilians  obtain  their  salt  from  salt 
st4>ppes  or  plains.  There  are  here  and  there 
patches  of  salt  efflorescence  on  the  surface  of  the 
ground.  There  are  also  salt  springs,  and  salt 
steppes  which  }ield  salt  after  a  shower  of  rain. 

Internal  communication  in  Brazil  is  in  a 
very  imperfect  Rtate.  The  roads  are  few,  and 
mostly  bad.  The  rivers  offer  a  fine  field  for 
traffic  enterprise ,  but  the  country  is  not  in  a 
state  to  develope  its  own  advantages.  Steam 
transit  has  been  partially  introduced  on  one  or 
two  of  the  rivers. 


The  foreign  oommeroe  of  Braadl  is  very 
large.  The  vessels  of  all  nations  are  admit- 
ted on  the  same  conditions,  and  their  cargoes 
pay  the  same  duties.  The  most  important 
articles  of  exportation  are  sugar,  coffee,  and 
cotton.  The  exportation  of  cocoa,  hides, 
tobacco,  rice,  horns  and  horn-tips,  dye-woods, 
sarsaparilla,  and  indian-rubber  is  also  consi- 
derable. The  smaller  articles  are  isinglass, 
indigo,  castor  beans,  castor-oil,  and  diffierent 
drugs.  The  chief  ports  visited  by  European 
vessels  are  S.  Pedro,  Santos,  Rio  Janeiro, 
Bahia,  Pemambuco,  Maranhao,  Pari^Araeaty, 
Seara,  and  Parahyba.  Rio  Janeiro  is  the  chief 
place  of  export  for  coffee,  Bahia  for  sugar,  and 
Pemambuco  for  cotton. 

The  British  produce  and  manufactores  sent 
to  Brazil  in  1849  exceeded  2,000,000/.  in  value. 
The  exports  firom  Brazil  amount  to  four  or 
five  millions  sterling  per  annum ;  they  are 
sent  to  almost  eveiy  part  of  Europe  and 
America,  and  to  many  African  and  Asiatic 
ports. 

BRAZIL  NUTS.  There  is  in  the  yast 
forests  on  the  banks  of  the  Orinoco,  a  genus* 
of  trees,  of  large  size,  called  BertholUiia,  Its 
stem  averages  a  hundred  feet  in  height,  and 
two  feet  in  diameter,  not  branching  till  near 
the  top,  whence  its  boughs  hang  down  in  a 
graceful  manner.  The  fruit  is  figured  and 
described  by  Hiunboldt  as  a  spherical  case,  as 
big  as  a  man's  head,  with  four  cells,  in  each  of 
which  are  six  or  eight  nuts ;  its  shell  is  rugged 
and  furrowed,  and  covered  with  a  lind  of  a 
green  colour.  The  nuts  are  irregularly  trian- 
gular bodies,  having  a  hard  shell,  which  is 
very  much  wrinkled,  and  which  is  fixed  to  a 
central  placenta  by  their  lower  end.  The 
seed  is  a  firm  oily  almond,  of  a  pure  white 
colour.  *The  Portuguese  of  Para,*  says 
Humboldt,  *have  for  a  long  time  driven  a 
great  trade  with  the  nuts  of  this  tree,  which 
the  Spaniards  call  abncndron ;  they  send  car- 
goes to  French  Guiana,  whence  they  are  ship> 
ped  for  England  and  Lisbon.  The  kem^a 
yield  a  large  quantity  of  oil,  weU  suited  for 
lamps.'  They  are  sold  in  England  under  the 
name  of  Brazil  Nuts. 

BRAZIL  WOOD,  is  much  used  in  djong. 
A  decoction  is  made  from  the  wood  by  the 
action  of  hot  water ;  and  this  decoction,  by 
various  modes  of  using,  is  made  to  impart  a 
beautiful  red-dye  to  cottons,  linens,  silks,  and 
woollens. 

Another  name  for  this  wood  is  tapan.  It  is 
brought  from  Brazil  and  is  the  wood  of  tlio 
analpinia  crista.  From  3,(KX)  to  4,000  tons  are 
imported  annually. 

BREAD  and  BAKING.  There  is  a  marked 
characteristic  which  separates  bread  into  two 
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kinds  ^—Ulaa<  bread,  which  is  made  withoat 
fenQentAtioii,  and  is  compact,  heavj,  and 
bard;  and  /lo^ bread,  which  is  fermented,  and 
thereby  rendered  porons,  hght,  and  soft  The 
door  of  bariej,  oats,  and  rjre,  is  used  as  well 
IS  that  of  wheat  for  making  bread ;  bnt  our 
brief  details  will  apply  more  especially  to 
vbeatep  bread,  which  is  the  most  extensively 
D^  io  England,  and  in  which  the  properties 
of  perfect  bread  are  most  distinctly  exhibited. 

In  making  biscoit  bread  [Biscxtit],  no 
cfa^ffiical  change  is  effected:  the  operation 
being  the  merely  mechBnical  one  of  moisten- 
isg  particles  of  floor  so  as  to  canse  them  to 
>ibere  together,  and  ^to  remain  in  one  mass 
bj  the  sobseqnent  process  of  baking.  The 
opentioQ  of  making  fermented  bread  is  far 
le^  simple. 

^Hieat  flour  consists  of  starch  and  gluten^ 
'iih  a  teiy  small  proportion  of  other  sub- 
staaees :  ami  the  relative  proportions  of  these 
cfflstituents  vary  in  different  kinds  of  com. 
-^  mode  of  comparing  the  qualities  of  flonr  in 
tbis  respect  has    been    already   described. 

^Hmo  floor  is  mixed  with  water,  it  forms 
^  wefl-known  paste  called  dovgh,  which  fer- 
aente  if  left  in  a  moderately  warm  place. 
^^nisg  this  fermentation,  carbonic  acid  gas  is 
f  Quired ;  and  this  gas,  in  its  natural  tendency 
^  ese^  ioto  the  air,  is  arrested  in  its  pro- 
r»$  through  the  dough  by  the  adhesiveness 
^  ^  gluten,  and  consequently  forms  the 
naneroQs  cavities  we  see  in  fermented  bread. 
^^  are  more  nnmerons,  and  consequently 
Ae  bread  is  lighter,  when  wheat  flonr  is  used 
ibiD  when  the  flonr  of  oats  or  rye,  which  con- 
^  Itts  glnten,  is  employed.  This  natural 
P^«si  of  fermentation  however  is  slow  and 
'■Hiaaa,  and  is  liable  to  impart  a  disagreeable 
tengr  to  the  bread  ;  to  remedy  which,  the 
^^  of  accderating  the  fermentation  by 
*>'lag  a  small  quantity  of  dough  in  a  state  of 
*^^  fermentation,  called  leaven,  was  intro- 
'*^  The  substitoiion  of  yest  (the  frothy 
^  which  rises  on  the  surface  of  beer 
^^  its  fermentation,)  for  this  leaven  is  a 
^iier  improvement. 

1q  tfafl  ordinary  mode  of  making  bread  the 
'«ffi8  used  at  a  temperature  of  from  90**  to 

*''.  a  little  salt  and  yest  is  mixed  with  it,  and 
'•^  a  qoantity  of  flour.  The  substance  thus 
T'^'doeed  is  covered  up  and  set  aside  in  a 
^•nn  situation:    this    part    of  the   process 

'^c  called  tetiing  the  sponge.  Within  an 
;  *'•'  ^e  progress  of  fermentation  is  mani- 
"W  Vy  the  swelling  and  heaving  of  the 
•>jttf€ ;  and  this  process  is  allowed  to  proceed, 
J^the  occasional  dropping  or  sinking  of  the 
^^  wbea  the  oonflned  ^as  becomes  so 


powerAil  as  to  force  a  way  for  escape,  until  a 
period  dictated  by  experience  as  that  beyond 
which  further  fermentation  would  be  hazard- 
ous. The  bflker  then  adds  the  remaining 
floTur,  water,  and  salt,  and  incorporates  all  the 
materials  thoroughly  together  by  long  and 
laborious  kneading.  When  this  has  been  con- 
tinued until  the  dough  will  receive  a  smart 
pressure  of  the  hand  without  adhering  to  it, 
it  is  again  left  to  ferment  for  a  few  hours, 
and  afterwards  kneaded  more  gently,  in  order 
80  to  distribute  the  gas  engendered  within  it 
as  to  make  the  bread  equally  light  and  porous 
throughout  It  is  then  formed  into  loaves, 
which  being  set  aside  for  an  hour  or  two,  ex- 
pand to  about  double  their  original  volume : 
and  these  loaves  are  finally  baked  in  the  oven, 
by  which  process  they  enlarge  still  more  in 
bulk,  not  by  the  continuance  of  fermentation, 
but  by  the  expansion  of  the  gas  already  formed, 
through  the  effect  of  heat.  The  result  is  a 
loaf  composed  of  an  infinite  number  of  cel- 
lules filled  with  carbonic  acid  gas,  and  lined 
with  a  glutinous  membrane. 

When  flour  is  converted  into  bread,  it  is 
found  on  leaving  the  oven  to  have  increased 
from  28  to  84  per  cent  in  weight ;  but  bread 
which  has  gained  281bs.  will  lose  about  41bs. 
within  thirty-six  hours  after  leaving  the  oven. 
The*season  of  growth,  the  age  of  the  flour,  and 
other  circumstances,  affect  the  quantity  of 
bread  obtainable  from  a  given  weight  of  flour ; 
but  generally  speaking  the  better  the  flour  is, 
and  the  older,  within  certain  limits,  the  greater 
will  be  the  quantity  of  bread. 

The  panary  fermentation,  or  the  fermenta- 
tion which  dough  undergoes,  is  nearly  identical 
with  vinous  fermentation  ;  a  little  alcohol 
being  produced  by  it  Hence  arose  a  notable 
project,  a  few  years  ago,  for  saving  the  spirit 
produced  in  bread  making;  a  sum  of  20,000/. 
was  spent  in  establishing  a  bakery  at  Chelsea 
but  it  was  soon  found  that  the  projectors  had 
totally  misconceived  the  chemistry  of  their 
subject;  while  neighbouring  bakers,  by  adver- 
tising *•  bread  with  the  gin  in  it;  contrived  to 
throw  the  gin-less  bread  quite  out  of  popular 
favour. 

Under  ordinary  circumstances,  no  machi- 
nery is  employed  in  bread  making  in  England. 
About  20  years  ago  Mr.  Clayton  obtained  a  pa- 
tent for  a  rotatory  kneading  machine :  in  the 
interior  of  which  knives  werejplaced  diagonally ; 
and  other  mixing  and  kneading  machines  have 
since  been  invented;  but  the  hand  method 
remains  still  almost  exclusively  in  force  in 
this  country.  Our  French  neighbours  under- 
stand these  ^things  better:  they  apply  more 
science  to  the  chemistry  of  eating  and  drinking. 
The   mixing    an^    kneading    are    generally 
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•tfected  by  hand  :  bt^t  they  are  more  careftilly 
attended  to  than  in  England.  There  is,  how- 
ever, a  machine-bakeiy,  patented  at  Paris  by 
M.  Mouchot,  of  which  Dumas  gives  a  descrip- 
tion :  the  lifUng  of  the  flour  into  the  troughs, 
the  admission  of  water,  the  mixing,  the 
kneadfpg,  the  baking—  all  are  effected  by  the 
aid  of  efficient  machinexy. 

A  machine  for  baking  bread  by  steam  was 
inti educed  into  France  about  five  years  ago. 
It  consists  principally  of  two  concentric  cylin- 
ders, the  inner  one  of  which  has  numerous 
perforations.  The  dough  is  placed  in  the 
mner  cylinder,  and  steam  is  admitted  to  the 
space  between  the  two  cylinders.  Half  an 
hour  is  said  to  be  sufficient  for  the  heat  of  the 
steam  to  bake  the  bread ;  but  it  would  api>ear 
that  there  ought  to  be  some  mode  of  drying 
the  bread  after  this  process. 

An  ingenious  mode  of  baking  biscuits  is  de- 
scribed m  the  'Mechanics  Magazine'  (No. 
981)  as  having  been  invented  by  Mr.  Deucale, 
an  American,  and  practised  in  New  York.  A 
brick  oven  stands  in  the  middle  of  the  bake- 
hoxisei  12  feet  long,  6  feet  wide,  and  4  feet 
high.  The  top  nas  no  opening  whatever. 
The  front  has  an  opening  near  the  ground, 
with  a  metal  door,  through  which  the  fUel  is 
introduced  and  made  to  cover  the  entire  area 
of  the  floor  of  the  oven.  About  a  foot  above 
the  furnace  door  b  an  opening  six  or  eight 
inches  high  and  the  whole  width  of  the  oven; 
«  similar  opening  exists  at  the  back  of  the 
oven.  Near  each  opening  is  a  wooden  cylin- 
der ;  and  round  both  cylinders  a  wire  laUice- 
work  is  tightly  coiled,  so  as  to  form  an  endless 
doth  stretching  horizontally  within  and  across 
the  oven,  over  the  fire.  The  dough  and  bis- 
cuits being  ranged  in  a  row  along  the  front 
edge  of  the  wire-cloth,  the  baker  turns  a  winch 
hand  and  winds  them  into  the  oven ;  this  he 
does  row  after  row,  until*  by  the  time  the  first 
row  has  reached  the  back  of  the  oven,  the  bis- 
cuits in  that  row  are  properly  baked.  This 
method  presents  a  good  deal  of  analogy  to 
that  described  under  Biscuit. 

In  respect  to  ou enir,considerable  improvements 
have  been  introduced  within  the  last  few  years ; 
instead  of  placing  fuel  in  the  oven,  it  is  placed 
on  one  side,  and  flues  are  so  arranged  as  to 
heat  the  oven  with  less  waste,  more  quickly, 
and  with  more  cleanliness  than  on  the  old 
method. 

Of  the  condition  of  the  bakers  much  has 
been  said  lately  which  tends  to  show  that 
there  is  sad  want  of  improvement ;  Dr.  Guy's 
Report  on  this  subject  gives  a  gloomy  picture 
of  the  effects  of  night  work  on  the  journeymen 
bakers.  Nor  is  the  genuineness  of  the  bread 
produced  quite  so  undeniable  as  one  might 


wish.  Indeed  the  public  has  been  A  little 
seared  at  the  long  list  of  objection ables  used 
to  adulterate  bread — damaged  wheat,  beans, 
peas,  carbonate  of  ammonia,  potatoes,  plaster 
of  Paris,  chalk,  pipeclay,  burnt  bones,  are  all 
said  occasionally  to  take  part  in  the  manufac- 
ture of  what  ought  to  be  wheaten  bread. 
There  is  a  double  mischief  in  all  this :  it  Is  a 
robbery  in  itself ;  and  it  leads  to  the  honest 
as  well  as  the  dishonest  being  suspected  bj 
those  whose  suspicions  are  aroused,  but  who 
have  neither  inclination  nor  skill  to  analyse 
their  bread. 

The  varieties  of  bread  used  only  in  a  small 
degree  are  numerous.  There  are  bran  bread, 
French  soup  bread,  gnun  bread,  household 
bread,  Icelimd  moss  bread,  leavened  bread, 
potato  bread,  &c. — all  of  which  have  pecu- 
liarities either  in  the  ingredients  or  in  the 
mode  of  making. 

BREAD  FRUIT.  A  Bread-Frait  is  a  fig 
turned  inside  out,  and  much  larger  in  all  its 
parts ;  that  is  to  say,  the  flowers  which  form 
the  bread-fimit  and  Ag  grow,  in  both  eases, 
upon  a  fleshy  receptacle;  but  in  the  former 
the  receptacle  is  solid  and  bears  its  flowers 
externally,  while  in  the  latter  it  is  hollow  and 
bears  its  flowers  internally. 

The  bread-fhiit  {Ariocarpm   ineisa)  is    a 
native  of  the  South  Sea  Islands,  and  of  many 
parts  of  the  Indian  Airljipelago.    The  firult 
is  green  and  of  considerable  size,  equalling  a 
melon  of  the  larger  kind  in  dimensions,  and 
is  of  many  different  forms.    The  nuts,  when 
roasted,  are  said  to  be  as  good  as  the  best 
chesnuts ;  but  it  is  principally  for  the  fleshy 
receptacle  that  it  is  valued.    When  roasted  it 
becomes  soft,  tender,  and  white,  resembling 
the  crumb  of  a  loaf;  but  it  must  be  eaten  new, 
or  it  becomes  hard  and  difficult  to  swallow. 
It  forms  so  important  a  part  of  the  support  of 
the  South  Sea  Islanders  that  itwasintrodnoed 
by  the  British  Government  into  the  West 
Indies,  where  it  is  still  cultivated,  and  whence 
it  has  been  carried  to  the  continent  of  Ame- 
rica.   It  does  not  appear,  however,  equal  to 
the  plantain  as  an  article  of  human  food. 

BREAKWATER.  The  Plymouth  break- 
water  is  a  public  work  on  which  we  Justly  pride 
ourselves.  It  was  commenced  in  1812,  and  is 
formed  of  stone  procured  firom  the  shores  of 
the  harbour.  The  quarrying  of  the  stone,  the 
conveyance  into  the  vessels  by  a  railway,  the 
dropping  of  the  stones  into  the  sea  by  opening 
trap  doors  in  the  vessels,  the  gradual  aooamu- 
lation  of  the  vast  heap,  and  the  dressing  of  the 
surface  to  the  required  form,  are  all  remark- 
able  op(*rations.  The  works  are  not  even  yet 
completed;  for  so  late  as  August,  18dO,  the 
admiralty  advertised  fbr  190,000  cabio  1^^  of 
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dresged  limestoue,  to  be  gopplied  during  1851. 
The  breakwater  is  a  straight  Hne  of  stone- work 
with  two  wings  inclined  a  little  towards  the 
north ;  the  straight  portion  is  about  1000  yards 
in  length,  and  the  wings  350  yards  each.  The 
width  at  the  bed  of  the  sea  is  300  to  400  feet; 
bat  only  50  at  high  water  level.  The  upper 
sorfaoe  is  horizontal,  and  about  2  feet  above 
high  water  spring  tide.  The  inner  face  has  a 
slope  of  2  to  1,  and  the  outer  face  a  slope  of 
5  to  1«  The  coarse  rubble  contained  in  the 
strucinre,  up  to  the  present  time,  exceeds 
3,600,000  tons ;  the  dressed  masonry  2,500,000 
tons.  Upwards  of  330,000  tons  were  deposited 
in  one  year  (1816).  The  works  (which  were 
under  the  late  John  Bennie  until  1821,  and 
since  under  the  present  Sir  John)  have  cost 
about  1,500,000/.;  and  seldom  has  public  money 
been  more  advantageously  expended. 

The  breakwater  at  Cherbourg,  which  is  so 
honourable  to  our  French  neighbours,  and 
which  attracted  so  much  the  attention  of  our 
naval  officers  on  a  recent  occasion,  is  briefly 
described  in  another  article.  [CHEBBOUBa.] 

The  brealcwater  at  Portland,  now  being  con- 
structed by  Mr.  Bendel,  will  shelter  an  area 
of  1822  acres.  From  the  eastern  point  of  the 
island  of  Portland,  it  will  run  out  1 ,500  feet  in 
an  easterly  direction,  and  then  6,000  feet  north- 
eastward; but  at  the  angle  between  these  two 
portions  will  be  an  opening  about  500  feet 
wide,  for  the  entrance  of  steamers  and  small 
craft.  More  than  7,000  feet  of  the  entire 
length  win  be  built  in  5  to  8|  fathoms  depth 
at  low  water.  From  the  large  store  of  stone 
in  the  island,  the  facility  of  transport,  and  the 
employment  of  convict  labour,  it  is  estimated 
that  this  great  work  may  be  completed  for 
560,000/.  A  railway,  with  three  inclines, 
drums,  wire-ropes,  di:c.,  are  employed  to  raise 
and  lower  Uie  waggons,  and  to  carry  stones 
from  the  top  of  the  island  to  the  spot  where 
they  axe  dropped  into  the  sea. 

The  determination  of  the  government  to 
construct  harbours  of  refuge  has  led  to  the 
promulgation  of  many  plans  for  breakwaters. 
A  few  of  these  we  shall  briefly  glance  at,  as 
weU  as  others  suggested  somewhat  earlier. 

Captain  Tayler's  Floating  Breakwater  was 
introduced  to  pubUc  notice  in  1838.  It  con- 
sists of  a  frame-work  or  q^sson  of  timber, 
moored  and  shackled,  so  as  to  yield  to  the 
violence  of  the  sea,  and  to  admit  the  water  to 
pass  under,  over,  and  through  it.  The  cir- 
cumstances which,  to  the  inventor's  mind,  seem 
to  point  out  this  as  a  useful  form,  are  the  fol- 
lowing :  1st.  It  divides  and  breaks  the  waves, 
and  reduces  them  to  a  harmless  state ;  con- 
verting all  that  happens  to  lie  within  a  crescent 
of  such  breakwatara  to  still  or  smooth  water. 


2nd.  It  is  free  from  the  objeotioD8  which  oiten 
pertain  to  solid  breakwaters,  in  so  far  aa  theg^ 
tend  to  the  filling  up  or  obstructing  of  bar* 
hours  and  channels  by  accumulation  of  sand 
and  mud.  3rd.  It  ean  be  laid  down  on  any 
part  of  the  coast,  so  as  to  form  a  harbour 
where  none  can  be  formed  by  ordinary  means, 
4th.  It  can  be  constructed  and  kept  in  repair 
at  a  mere  fraction  of  the  cost  of  an  ordinary 
breakwater.  These  are  high  daims,  but  they 
have  not  yet  met  with  a  favourable  reception. 
According  to  the  specification  of  the  patent, 
the  timber -framed  caissons  are  to  vazy  in  shape 
and  form  according  to  the  depth  and  nature 
of  the  sea  wherein  they  txe  to  be  moored ;  but, 
as  a  general  rule,  about  one-third  of  the  mass 
is  above  water.  As  it  is  optional  to  make  the 
structure  of  any  convenient  dimensions,  many 
such  may  be  chained  or  otherwise  fastened 
end  to  end,  so  as  to  form  a  lengthened  straight 
or  curved  breakwater. 

Another  plan  recently  proposed  consists  in 
placing  a  number  of  spars  upright  in  the  sea, 
three  or  four  feet  apart :  the  spars  being  five 
or  six  inches  square,  and  of  a  length  (about 
24  feet)  sufficient  to  reach  the  whole  depth  of 
the  deepest  waves.  A  heavy  stone  or  any  kind 
of  mooring  anchor  is  lowered  to  the  bottom  of 
the  sea  beneath  each  spar,  and  the  spar  is 
connected  with  tliis  by  a  chain.  £aoh  spar 
yields  easily  to  any  forcible  pressure  from  the 
sea,  since  Uie  small  chain  at  bottom  acts  as  a 
hinge;  but  it  will  soon  recover  its  vertical 
direction,  which  it  maintains  by  virtue  of  the 
wood  being  of  less  specific  gravity  than  sea- 
water.  How  many  rows  of  such  spars  would 
be  necessary  to  check  the  force  of  a  sea, 
would  in  all  probability  depend  on  the  nature 
of  the  locality. 

Captain  Vetch  (in  Weale's  Quarterly  Paper$f 
1843)  advocates  a  veitical  construction  of 
breakwaters,  instead  of  a  sloping  face  towards 
the  sea.  His  plan  consists  in  a  peculiar  ap- 
plication of  wrought  iron  rods,  which  pass 
vertically  through  tlie  water,  and  are  supported 
by  horizontal  iron  frames,  through  orifices  in 
which  the  rods  pass.  The  frames  and  rods 
receive  lateral  support  by  other  rods  placed  in 
a  sloping  position,  in  a  double  row  on  the  two 
faces  of  the  breakwater. 

In  1848  Mr.  W.  H.  Smith  published  a  small 
pamphlet  relating  to  Harbours  of  Befuge,  in 
which  he  recommends  the  use  of  a  {peculiar 
kind  of  breakwater.  It  consists  of  a  hollow 
framework  of  timber,  which  is  secured  to  the 
ground  by  screw -piles,  such  as  those  employed 
in  Mitchell's  screw-pile  lighthouses ;  the  frame- 
work is  free  to  oscillate  on  these  piles,  within 
certain  limits,  which  are  determined  by  mooring 
blocks,  and  counterbalance  weights. 
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Captain  Sleigh'a  proposed  breakwater  oon- 
sists  of  a  series  of  sloping  or  oblique  platforms 
sapported  by  floating  hoUow  vessels  or  caissons ; 
by  wbioh  the  platforms  are  always  maintained 
in  an  oblique  position,  and  are  enabled  to  rise 
and  fall  with  the  tide.  These  floating  vessels 
and  sloping  platforms  are  to  be  so  arranged 
as  to  form  sea  and  wind  barriers  for  sheltering 
ships,  pier-heads,  and  bridges ;  they  may  be 
made  of  any  dimensions,  and  any  convenient 
number  of  them  may  be  ranged  end  to  end, 
so  as  to  form  either  a  straight  or  a  curved 
line,  according  to  the  size  and  shape  of  the 
spot  to  be  sheltered. 

A  singular  form  of  Breakwater  was  suggested 
by  Captain  Norton  a  few  years  ago.  He  had 
observed,  that  where  the  lotus  plant  grows  on 
a  lake  or  pond,  if  a  strong  wind  ruffles  the 
water  on  one  side  of  the  leaf,  the  water  is  com- 
paratively smooth  on  the  other  side :  resulting 
from  the  wind  having  no  hold  on  the  broad 
expanse  of  the  leaves.  He  had  also  observed, 
after  a  storm  at  sea,  the  solid  timbers  of  a 
wrecked  vessel  splintered  in  pieces  by  being 
driven  against  the  shore ;  while  a  wicker  basket 
escaped  uninjured.  These  two  facts  suggested 
the  idea  of  constructing  a  floating  breakwater 
of  osiers,  A  model  of  such  a  machine  was  ex- 
hibited at  the  Polytechnic  Institution  in  1843. 

Engineers  of  eminence,  both  military  and 
civil,  are  at  present  engaged  in  a  discussion 
whether  vertical  or  sloped  faces  are  best  for 
sea  walls  and  breakwaters.  So  much  is  this 
an  undecided  questlbn,  that  the  recent  ii\jury 
to  the  new  works  at  Dover  Harbour  is  ap- 
pealed to,  to  afford  evidence  on  one  side  or 
the  other. 

BREMEN,  one  of  the  free  Hanseatic  towns, 
owes  its  prosperity  to  the  navigable  river  (the 
Weser)  on  which  it  stands.  It  is  the  entrepot 
for  ^imports  of  all  the  countries  bordering 
on  the  Weser,  and  especially  for  Hanover, 
Oldenburg,  and  Hesse-Cassel.  A  railroad 
from  Bremen  to  Hanover  was  opened  in  Dec. 
1847.  Large  vessels  go  up  the  river  only  as 
far  as  Bremerlehe,  28  miles  below  Bremen ; 
there  they  discharge  their  cargoes  in  anew 
harbour  called  Bremerhaven.  Ships  of  200 
to  260  tons  unload  at  Yegesack,  13  miles  below 
Bremen;  and  vessels  of  seven  or  eight  feet 
draft  go  quite  up  to  the  town.  Cargoes  brought 
to  Bremerhaven  and  Yegesack  are  forwarded 
to  Bremen  by  lighters  and  boats.  Bremen  is 
a  place  of  great  resort  for  the  warehousing  and 
transit  of  foreign  and  German  goods ;  it  has  a 
bank,disoount  office,  and  several  insurance  com- 
panies. The  ships  of  Bremen  have  been  largely 
engaged  of  late  years  in  carrying  out  German 
emigrants  to  America.  The  chief  imports  are 
raw  cotton,  cotton  yani|  sugar,  coffee,  tea,  to- 


bacco, dye-stnf&,  and  other  colonial  produce. 
The  exports  consist  of  these  same  items,  and  . 
linens,  grain,  oak-bark,  salt  meat,  hides,  seeds, 
rags,  wool,  woollen  goods,  and  wine.  The  yes- 
sels  which  arrive  annually  are  1100  or  1200  in 
number,  many  of  them  of  large  tonnage ;  and 
they  bring  to  the  city  an  immense  quantity  of 
merchandize.  The  town  has  several  sugar- 
refineries,  above  100  distilleries,  tanyards, 
soaperies,  cordage  and  canvas  factories,  cotton- 
mills,  bleach-works,  tobacco  factories,  &e, 

BRE'SCIA  is  rich  in  most  of  those  articles 
of  produce,  such  as  silk,  oil,  wine,  and  firoit, 
which  will  come  under  ourjioticein  the  article 

LOMBABDY. 

BRESLAU,  the  capital  of  the  FmsBian 
province  of  Silesia,  is  highly  favoured  by  nature 
for  a  trading  depot ;  its  central  position  among 
the  manufacturing  districts  of  Silesia,  its  faci- 
lities for  trade  by  means  of  internal  navigation, 
and  by  railroads  which  connect  it  with  Yienna, 
Prague,  Dresden,  Leipzig,  Hanover,  Hambnrg, 
Berlin,  and  Stettin,  render  it  one  of  the  most 
thriving  manufacturing  and  commercial  cities 
of  Europe.  It  is  an  entrepot  for  the  fine  and 
coarse  woollens,  cottons,  linens,  silks,  hard- 
wares, glass,  wools,  hemp,  and  flax  of  Silesia ; 
for  the  wines  of  Hungary  and  all  kinds  of 
colonial  produce.  The  oxen  of  the  Ukraine 
and  Moldavia,  the  com  and  cattle  of  Silesia, 
and  the  produce  of  its  own  distilleries,  tan- 
yards,  typefoundries,  and  aU  those  manufac- 
tures which  it  has  in  common  with  other  Isrge 
towns,  find  a  regular  sale  at  Breslau.  Four 
fairs  are  held  in  the  year,  those  for  wool  are 
held  in  the  early  part  of  June  and  October. 
The  average  quantity  of  wool  sold  at  the  Jane 
fairs  amounts  to  7,000,000  lbs. 

It  is  interesting  |to  note,  as  a  proof  of  the 
tendency  of  trade  to  penetrate  in  alldireetions, 
that  at  the  Michaelmas  wool-fair  at  Brealan, 
in  1850,  more  than  300  bales  of  Australian 
wool  were  sold,  and  were  readily  bought  by 
the  manufacturers  of  the  ZoUverein  or  Cos  • 
toms'  Union  district  of  Germany. 

BREST  is  a  fortress  and  naval  station  of 
the  first  class.  There  are  handsome  quad's, 
ship-building  yards,  extensive  storehouses, 
rope-walks,  and  barracks;  but  as  its  works 
relate  wholly  to  defence  and  not  to  commerce, 
we  need  not  desciibe  them  here. 

BREWING  and  BREWERIES.  Whether 
ale  or  beer  be  the  object  of  the  brewer's  at- 
tention, the  chemistry  of  the  manufacture  is 
pretty  nearly  the  same.  It  consists  in  the  pro- 
cess of  extracting  a  saccharine  solution  from 
grain,  and  in  converting  that  solution  into  a 
fermented  and  spirituous  beverage.  This  art, 
although  a  perfectly  chemical  one  in  nearly  all 
its  stages,  has  not  until  recent  timea  been  in* 
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(kbted  to  diemistiy  for  any  of  the  improve- 
mots  vhieh  have  been  made  in  its  details. 

In  brewing  the  various  beers,  as  ale,  porter, 
lod  t&ble-ale,tiro  kinds  of  malt  are  employed, 
tli«  ^  tad  the  hrow/^  The  first  is  used  for 
iK  aad  fior  the  finer  qualities  the  malt  is 
dikd  Toy  pale  indeed;  the  brown  malt  is 
1^  for  porters  and  stouts.  Koasted  or  black 
aalt  is  used  as  a  colouring  material,  in  place 
of  bout  sugar. 

TbemaUis  first  ground  or  crushed;  and 
ib«  grist  or  ground  malt  being  prepared,  the 
next  part  of  the  process  is  the  mashing.  The 
Mi4^  or  vessel  in  which  this  operation  is 
earned  on,  is  usually  of  wood,  vaiTing  in  size 
iKordiDg  to  the  quantity  of  malt  to  be  wetted, 
Hhl  hirmg  two  or  more  taps  in  tlie  bottom. 
Ftqib  one  to  two  inches  above  this  bottom  is 

I  lOilse  bottom  pierced  full  of  small  holes,  on 
vhieh  the  grist  is  placed;  the  hot  water  is 

I  ^  admitted,  and  the  grist  is  intimately 
Bixed  with  the  water.  For  this  purpose  ma- 
tmaj  is  used  to  stir  it  about,  and  cause  it 
0  ttsmne  a  homogeneous  consistence.  The 
v)Mle  is  then  allowed  to  stand  at  rest  for  a 
«n«n  time ;  and  the  taps  being  opened,  the 
i&fBsion,  or  sweet  wort,  is  allowed  to  run  off 
Bt)  a  Teasel  called  the  underbaek,  whence  it 
'^  pomped  or  otherwise  conveyed  to  the  copper 
^  boBing.  When  the  wort  has  run  off,  the 
'^  ire  closed,  and  a  fresh  quantity  of  hot 
*«t«r  b  run  un  for  a  second  masli.  When  the 
"^  of  the  wort  is  pumped  into  the  copper, 
^  bops  ire  thrown  in,  and  the  boiling  com- 
f^tCH,  For  large  coppers  machinery  is 
^  to  prevent  the  ho|ie  from  settling  down 
ttj  Wning.  When  the  boiling  is  complete, 
^  «bol«  contents  of  the  copper  are  turned 
xir.  the  kop-backf  which  is  a  large  square  or 
"^^  TesMl  of  wood  or  iron,  having  a  false 

•  "Utti  for  large  brewings,  and  a  sieve  par- 
"^  •!  the  comer  for  small  ones. 

^  tbe  boiled  wort  drains  from  the  hops  it 

*  itkiwed  to  run,  or  is  pumped,  into  the  cool- 
*"  Tbeae  hops,  when  sufficiently  drained, 
^7  be  igtin  boiled  with  a  second  copper  of 
•%  or  wiih  the  return  wort  or  table-beer. 
'^<  coolen  are  large  shallow  vessels,  placed 
•^  «  op«n  a  part  of  the  brewery  as  possible, 

•s  to  command  a  free  current  of  air  over 
U  vbole  of  their  surface :  they  may  be  con- 
j  '^'^fti  of  either  wood  or  iron.  Fans  and 
■•as  are  sometimes  used  to  assist  the 
"¥<4t5  of  this  part  of  the  process.  When 
«3QeBtly  cool,  the  wort  is  allowed  to  run 
^^  the  fiermenting  tun. 

^  voitBnext  fermented  in  a  large  vessel 
^^  *  99^  or  fenaenting  ttoi.  As  soon  as 
'**'<« be|^  to  run  from  the  coolers,  and 
«aeaa  mftdent  quantity  is  in  the  ton,  the 
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yest  is  added.  When  the  fermentation  has 
arrived  at  a  certain  point  of  attenuation,  that 
is,  when  a  certain  quantity  of  the  saccharine 
matter  of  the  wort  has  been  converted  into 
alcohol  or  spirit,  it  is  cleansed  from  the  yest; 
for  this  purpose  it  is  either  run  into  smaller 
vessels,  such  as  casks  or  rounds,  or  the  yeety 
head  is  skimmed  off  from  the  top ;  and  this 
is  repeated  at  intervals  until  the  beer  is  clean. 
This  operation  of  skimming  is  generally  con- 
fined to  the  cleansing  of  ales.  The  catks  are 
simply  filled  with  the  fermenting  beer,  and  so 
arranged  as  to  be  always  kept  quite  full,  with 
a  trough  or  stillion  to  catch  the  yest  as  it 
works  out  at  the  orifice  of  these  vessels.  The 
beer,  being  thus  cleansed  from  all  the  yest,  is 
now  either  racked  directly  into  casks  as  for 
ale,  or  run  into  vats  prepared  for  it.  On  the 
large  scale  a  large  vessel  is  first  used,  into 
which  the  beer  intended  to  be  vatted  is  allowed 
to  run  so  as  to  be  perfectly  well  mixed,  and 
also  to  deposit  a  further  portion  of  yest  by 
standing.  The  beer  is  by  this  means  also 
rendered  flat,  which  is  necessary  for  stock  or 
store  beer  that  is  to  be  kept  some  time  before 
coming  into  use. 

The  last  operation  the  beer  has  to  undergo 
is  the  fining,  or  clearing,  which  is  sometimes 
done  by  the  brewer,  sometimes  by  the  publi- 
can. The  fining  material  consists  of  isinglass, 
or  other  gelatinous  matter,  dissolved  in  acid 
beer,  or  sours,  which,  having  been  added  to 
the  ale  or  beer,  agglutinates  or  collects  to- 
gether all  the  lighter  floating  matters  which 
render  the  beer  thick,  and  ultimately  falls  to 
the  bottom  of  the  vessel  with  them,  leaving 
the  beer  clear  and  transparent 

Such  is  a  simple  outline  of  the  processes, 
whether  bitter  or  mild,  strong  or  weak  bever- 
age is  to  be  brewed,  and  whether  the  scale  of 
operations  be  large  or  small.  The  reader  will 
have  no  difficulty  in  conceiving  that  the  me- 
chanism and  details  of  the  processes  must  vary 
greatly,  although  the  chemical  principles  may 
remain  the  same.  In  Bavaria  the  brewing  of 
beer  is  one  of  the  chief,  perhaps  the  chief, 
manufacture;  for  the  Germans  are  resolute 
beer  drinkers.  They  have  black  beer,  white 
beer,  brown  beer,  thin  beer,  strong  beer,  double 
beer,  bitter  beei^--differences  which  we  attempt, 
though  not  very  successfully,  to  indicate  by 
our  names  ale,  beery  porter^  stout,  &o.  Bavarian 
beer  and  Scotch  ale  diff^  from  English  beers 
and  ales  in  being  fermented  at  lower  tempera- 
tures. Ale,  in  England,  is  brewed  frx)m  paler 
malt  than  beer;  porter  is  brewed  from  pale 
malt  coloured  with  burnt  malt;  itout  is  only  a 
superior  kind  of  porter;  table-beer  is  simply 
poor  or  weak  beer.  Malt  is  the  proper  mate- 
rial for  yielding  beer;  but  imitativ©  beers  are 
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brewed  from  bnmi  potatoes,  spruce,  sugar, 
and  treade. 

A  few  flckvouiing  and  sweeteniog  ingre- 
dients are  reoognized  and  allowable  in  brewing ; 
but  the  world  knows  yeiy  little  of  the  adultera- 
tions to  which  beer  is  too  often  subjected. 
Quassia,  gentian,  wormwood,  broom-top,  to 
impart  bitterness ;  capsicum,  ginger,  coriander, 
orange  peel,  caraway,  to  give  pungency ;  opium, 
cocculus  indicus,  nux  vomica,  tobacco,  poppy, 
henbane,  to  intoxicate ;  molasses,  sugar,  trea- 
cle, as  substitutes  for  malt ;  sulphuric  acid, 
alum,  vitiiol,  salt,  to  impart  various  properties 
— all  sre  suspected,  and  more  than  suspected, 
of  playing  a  part  in  the  manufacture  of  some 
of  those  beverages  which  occasionally  go  by 
the  name  of  beer.  The  Excise  have  battled 
hard  agsinst  these  difficulties ;  but  with  only 
partial  success. 

Mr.  Tizard,  a  brewer  of  Birmingham,  has 
suggested  a  remarkable  arrangement  for  fer- 
menting the  beer.  He  proposes  the  use  of  a 
subterranean  fermenting  room,  sunk  to  such 
a  depth  as  to  have  a  uniform  temperature 
from  45°  to  52°  at  all  hours  and  seasons.  This, 
in  our  country  would  be  a  depth  of  about  70 
or  80  feet.  The  fermenting  vessels  are  sur- 
rounded with  cold  water  in  this  subterranean 
chamber.  The  cooled  wort  is  conveyed  by  a 
pipe  down  into  the  vessel ;  and  after  the  pro- 
cesses of  fermenting,  cleansing,  and  fining,  it 
is  drawn  up  again  through  racking  taps,  which 
only  just  dip  below  the  surface  of  the  liquid, 
so  as  not  to  disturb  the  lees  of  the  liquor. 

A  cooler  for  brewing,  introduced  by  Mr. 
Davidson,  acts  in  the  following  way.  The  wort 
is  pumped  up  at  a  slow  and  regulated  speed 
into  a  recipient  at  tbe  top  of  the  machine ;  it 
there  divides  into  a  series  of  thin  films  or 
streams,  and  trickles  down  the  inside  of  a 
number  of  thin  metallic  tubes,  set  vertically. 
An  upward  current  of  air  passes  through  these 
tubes,  meeting  and  cooling  the  hot  wort/ 

Various  other  improvements  are  frequently 
being  introduced  or  suggested ;  but  we  must 
hasten  to  say  a  few  words  of  the  vast  establish- 
ments wherein  brewing  is  sometimes  con- 
ducted, and  of  which  Messrs.  Barclay  and  Per- 
kins' Porter  Brewery  is  the  most  notable  spe- 
cimen. 

This  large  establishment  covers  many  acres, 
and  contains  so  many  court  yards  and  build- 
ings  surrounding  them,  that  it  almost  requires 
a  map  to  render  the  arrangement  intelligible. 
Here  is  the  vast  *  tun-room'  or  fermenting 
house ;  north-east  of  this,  on  the  river  side,  is 
the  wharf  for  landing  the  malt  and  for  ship- 
ping the  beer ;  westward  of  the  wharf  are  the 
immense  malt  warehouses ;  nearer  at  hand 
—  -^ — '4am-engine  apparatus,  the  water  ra- 


servoir,  the  cooperage,  the  ale  and  porter 
brewhouses,  the  fining  house,  the  store  vaults, 
the  splendid  stables  for  the  dray-horses. — 
Such  are  tbe  objects  which  present  them- 
selves, over  an  area  of  eight  or  nine  acres. 
And  when  we  examine  them  more  closely,  the 
details  themselves  are  vast.  Everything  is  on 
a  large  scale.  The  water  cisterns  are  80  feet 
long  by  20  wide ;  the  malt-bins,  two  dozen  in 
number,  are  each  large  enough  to  contain  an 
ordinary  tbree-storied  house ;  the  great  brew- 
house  is  nearly  as  large  as  Westminster  Hall; 
the  copper  vessels  for  boiling  contain  12,000 
gallons  each;  the  store  of  beer  always  on 
hand  requires  150  vats,  of  an  average  capacity 
of  30,000  gallons  each ;  one  particular  vat  con- 
tains 100,000  gallons,  and  weighs  when  full 
500  tons  ;  the  number  of  butts,  puncheons, 
and  barrels,  belonging  to  the  establishment 
exceeds  60,000;  about  200  horses  are  kept, 
who  have  stables  anranged  with  all  scientific 
appUances,  and  a  veterinary  surgeon  on  their 
especial  behoof. 

BRJGK.  The  ancients  used  bricks  both 
baked  and  simply  dried  in  the  sun.  Those 
found  in  the  ruins  of  Babylon  [Babyloh]  are 
among  the  oldest  specimens  existing.  The 
Egyptians  used  sun-dried  bricks,  and  the  pro- 
cess of  making  them  is  represented  in  their 
paintings.  The  Greek  bricks  appear  to  have 
been  used  simply  dried.  Roman  bricks  were 
very  thin  in  proportion  to  their  length  and 
breadth,  and  were  well  burnt. 

In  making  ordinary  English  bricks,  the  top 
soil,  or  encallow,  is  first  removed  from  the 
clay,  which  is  dug  and  turned  over  in  the 
winter.  Exposure  to  wet  and  frost  prepares 
it  for  use  by  the  spring,  when  fine  ashes  are 
added  to  it  in  the  proportion  of  one -fifth 
ashes  to  four-fiflhs  clay,  or  60  chaldrons  to  240 
cubic  yards,  which  will  make  100,000  bricks. 
W^hen  much  sand  is  mixed  with  the  clay, 
forming  what  is  called  a  mild  earth,  a  smaller 
proportion  of  ashes  may  be  used.  This  quan- 
tity requires  also  the  addition  of  about  15 
chaldrons,  or,  if  mild,  of  about  12  chaldrons 
of  breeze^  which  is  a  kind  of  coarse  coal  ash, 
separated  by  sifting,  to  ud  the  burning.  The 
clay  and  ashes  being  well  mixed  by  digging, 
watering,  and  railing  backwards  and  forwards 
with  a  pronged  hoe,  the  mass  is  removed  in 
baiTows  to  the  pug-mUl^  which  consists  of  an 
upright  barrel  in  wliich  a  series  of  strong  iron 
knives  and  teeth  are  caused  to  revolve  by  the 
power  of  a  horse  walking  in  a  circular  path, 
60  as  to  cut  and  masticate  the  clay  very 
thoroughly  as  it  passes  frtim  the  top  of  the 
barrel  to  an  aperture  provided  for  its  exit  at 
the  bottom.  As  the  clay  oozes  out  of  the 
mill,  it  is  removed  with  a  cuckhoUf  or  conoave 
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shoTel,  aod  covered  with  saoke  k>  pxeveni  its 
dijiiig  too  fast,    A  person  called  the  feeder 
takes  fsom  the  stock  of  day  thus  prepaied  a 
piece  about  the  size  of  a  biioky  coven  it  with 
sand,  and   passes  it  to  the  moulder,  who 
throws  it  with  some  force  into  a  wooden 
mould  of  the  siae  and  shape  of  the  brick, 
which  mould  is  previously  sanded.    Having 
filled  the  mould,  the  moulder  cuts  off  any 
superfluous  clay  with  a  stick  kept  in  a  bowl  of 
water  by  his  side,  and  then  removes  the  back 
and  sides  of  the  mould,  after  which  the  soft 
brick  is  carefully  transferred  from  the  bottom 
board  of  the  mould  to  a  pallet-board,  and,  when 
a  suffident  number  have  been  moulded,  is  con- 
veyed with  others  to  the  Aac4»,  which  are 
long  level  lines  raised  about  4  inches  from 
the  surface  of  the  field,  and  formed  about  3 
feet  6  inches  wide.    The  upper  surfaces  of 
the  bricks  are  previously  sanded,  and  great 
care  is  taken  to  avoid  twisting  or  otherwise 
injuring  their  shape  in  transferring  them  to 
the  hacks,  on  which  they  are  laid  in  two  rows, 
with  a  little  space  between  each  to  allow  the 
free  circulation  of  air.    One  double  row  being 
completed,  another  is  put  upon  them,  and 
this  is  continued  until  the  bricks  are  piled 
from  seven  to  ten  high.     In  putting  Uiem 
down  the  workman  counts  them,'and  makes  a 
dot  with  a  stick  in  every  thousandth  brick. 
The  hacks  are  covered  with  straw  at  night  and 
showery  weather;  and  in  some  brick-fields 
sheds  are  erected  over  them ;  but  this  plan  is 
expensive,   and  retards  the  drying.     When 
partially  dried,  the  bricks  are  removed,  placed 
diagonally,  with  wider  apertures,  and  with  the 
bottom  bricks  brought  to  the  top ;  and  after 
this  process,  which  is  called  skintlingf  they  are 
removed  to  the  kiln  or  cUunp^  which  is  a  vast 
pile  of  bricks,  Idd  together  as  closely  as  pos- 
sible, on  a  slightly  concave  foundation  of  brick 
rubbish,  the  raised  ends  of  which  face  the 
north  and  south.    On  this  foundation  the  new 
bricks  are  built  up  in  lots  or  necks,  of  which 
the  centre  one,  which  is  first  erected,  is  vertical, 
while  the  others,  owing  to  tlie  concavity  of  the 
foundation,  have  a  slight  inclination  towards 
it    Small  spaces,  filled  with  breeze,  are  left 
among  the  lowest  courses  of  bricks,  and  flues, 
or  live-holea,  about  the  width  of  a  brick,  and 
from  6  to  9  feet  apart,  are  also  formed  to  aid 
the  lighting  of  the  clamp,  and  filled  with  dry 
bavins  or  wood.    When  full,  the  clamp  is  sur- 
rounded by  old  bricks,  or  by  the  driest  of 
those  newly  made,  and  a  thick  layer  of  braece 
is  spread  on  the  top.  The  external  bricks  are 
coated  with  a  thin  plastering  of  clay ;  and,  if 
the  weather  prove  wet,  the  Idln  is  protected 
by  looit  or  hurdles  interwoven  with  rushes. 
The  fire  is  lighted  at  the  mouths  of  the  flues 


or  Uve-holeB,  which  wa  fllosed  wliaii  it  bwiM 
weU;  and  in  favoarable  weather  the  bricks 
will  be  oompletely  burnt  in  about  twenty-five 
or  thirtgr  days,  in  the  eourse  of  which  time 
the  cindery  matter  dispersed  through  their 
substance  becomes  graduaUy  ignited  and  Wk- 
sumed.  Such  bricks  as  are  found  to  be  im- 
perfectly burnt,  are  put  into  the  ne<t  damp 
to  be  burned  again.  Those  whieh  are  suffi- 
dently  burnt  are  separated,  aosording  to 
quality,  into — hard  sound  aiock$i  pki^t  or 
inferior  soft  red  bricks ;  and  kitm  or  dmkent 
which  are  black-looking  masses  of  vitrified 
brick,  of  very  inferior  value. 

Ordinary  bricks  aro  moulded  in  thiseountiy 
10  inches  Ipng,  5  inches  wide,  and  three  inches 
thick,  and  are  reduced  by  drying  and  burning 
to  about  0  inches  long,  44  inches  wide,  and  a 
proportionate  thickness. 

Kiln-burnt  bricks,  are,  as  their  name  im- 
plies, burnt  in  a  kiln  or  oven  instead  of  a 
clamp,  and  have  no  ashes  mixed  with  the 
clay.  Marl  or  malm  stocks,  which  are  either 
baked  or  burnt,  take  their  name  from  the 
mari  originally  used  in  them,  which  has  now 
given  place  to  >shalk.  Dutch  clinkers  are  a 
kind  of  small,  hard,  yellow  bricks.  Fire* 
bricks,  also  called  Windsor  bricks,  are  H  inch 
thick,  and  of  a  quality  to  resist  the  action  of 


fire.  Paving  bricks,  draining  bricks,  capping 
or  coping  bricks,  ooggin  bricks,  compass,  bricks 
for  weUs  and  droular  works,  feather-edged  or 
thin  bricks  for  the  external  parts  of  wooden 
buildings,  and  many  other  varieties  of  form, 
size,  and  quality,  are  also  made.  In  some 
cases,  a  smooth  or  glazed  surface  is  produced 
in  the  burning. 

Much  ingenuity  has  been  directed,  and  of 
late  years  with  great  success,  to  the  substitu- 
tion of  machinery  for  hand-labour  in  many  of 
the  processes  of  brick-making.  The  contri- 
vances for  this  purpose  are  necessarily  too 
complicated  for  description  within  our  limits ; 
but  as  a  general  remark  it  may  be  observed, 
that  the  increased  solidity  and  doseness  of 
texture  obtained  in  bricks  so  made  recom- 
mend them  for  use  in  the  brick-work  of  rail- 
way arches  and  tunnels,  which  has  been  found 
in  some  cases  subject  to  decay  from  the  alter- 
nations of  temperature  and  moisture.  The 
comparative  costliness  of  machine-made  bricks 
has  hitherto  impeded  theur  general  use ;  but 
machinery  is  dready  very  extensively  employed 
in  the  manufacture  of  draining  and  o^er 
tiles  and  other  superior  artides  of  the  brick 
character. 

It  is  known  that  the  andenta  were  in  pos- 
session  of  a  method  of  making  bricks  which, 
though  having  oondderable  strength,  and  a 
remarkable  power  of  resisting  hesti  were  yet 
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of  saoh  small  specific  gravity  that  they  floated 
on  the  surface  of  water.  Aboat  the  year  1790 
M.  Fabbroni,  an  Italian,  suggested  that  these 
bricks  were  probably  mode  of  a  kind  of  earth 
found  in  Sicily,  called  mountahi  meal,  con- 
taining 55  per  cent,  of  silica,  15  of  magnesia, 
12  of  clay,  3  of  lime,  1  of  iron,  and  14  of 
water.  Bricks  formed  of  this  material  were 
found  to  be  vety  slow  conductors  of  heat, 
and  to  be  so  light  as  to  float  in  water.  They 
are  not  quite  so  strong  as  common  bricks, 
but  can  be  made  so  by  the  addition  of  a  little 
more  pure  clay.  They  unite  well  wi^  lime, 
and  resist  the  action  of  mortar.  These  vari- 
ous qualities  render  such  a  material  very  ser- 
viceable for  the  construction  of  various  parts 
of  ships  liable  to  be  exposed  to  great  heat ; 
such  as  stoves,  cooking  arrangements,  steam- 
engine  furnaces,  &c. ;  where  hghtness  and  in- 
combustibility are  wanted.  Such  bricks  also 
might  be  used  for  constructing  floating-houses 
on  ornamental  waters. 

The  recent  repeal  of  the  brick  duty  has 
already  begun  to  produce  beneficial  effects,  by 
allowing  scope  for  the  exercise  of  inventive 
talent.  The  duty,  which  was  5«.  \Qd.  per 
thousand  on  ordinary  bricks,  increased  largely 
if  the  bricks  were  either  larger  in  size  or  of 
superior  quality  ;  so  that  the  maker  was  de- 
terred from  any  departure  from  ordinary  size 
and  quality.  The  number  of  bricks  charged 
with  duty  during  the  last  few  years,  has  varied 
from  1,200  to  1,000  millions.  Since  the  repeal 
of  the  duty,  measures  have  been  taken  to  in- 
troduce brick  ornaments  in  architecture. 
Messrs.  Bowers  of  Tunstall  have  patented  a 
method  of  making  brick  ornaments  by  which 
the  substance  assumes  a  much  more  vitrified 
appearance  than  ordinary  brick.  A  hydraulic 
press  is  used  to  force  the  prepared  clay  into 
moulds  ;  and  the  ornament  is  produced  with 
a  degree  of  sharpness  equal  to  fine  carving. 
It  is  intended  to  apply  such  bricks  to  the  for- 
mation of  cornices,  mouldings,  skirting  boards, 
finger-plates  for  doors,  pilaster  facings,  orna- 
mental archivolts,  picture  frames,  upholsterers' 
fittings,  &c.  The  surface  is  so  hard  and 
smooth,  that  it  is  capable  of  being  painted, 
grained,  or  gilt 

Mr.  Robert's  hollow  bricks,  introduced  in 
1840,  are  valuable  for  many  purposes  where 
dry,  warm,  and  Ught  brickwork  is  required. 

BRICKWORK.  The  art  of  the  bricklayer 
is  shown,  not  merely  in  lading  and  cementing 
his  bricks,  but  in  making  them  to  mutually 
support  each  other.  This  object,  which  is 
termed  bonding,  is  accomplished  by  breaking 
or  distributing  the  joints;  so  that  two  may 
never  come  immediately  over  each  other;  and 
by  laying  some  of  the  bricks  as  Krtf cAm,  or  | 


stretching  courses,  with  their  length  in  the 
direction  of  that  of  the  wall,  and  others,  which 
are  called  header*,  with  their  length  running 
across,  or  in  the  direction  of  the  breadth  or 
thickness  of  the  wall.  The  bonds  in  most 
common  use  are  English  bond,  consisting  of 
alternate  layers  or  courses'  of  headers  and 
stretchers;  Flemish  bond,  in  which  headers 
and  stretchers  are  laid  alternately  in  the  same 
course,  the  headers  of  one  course  being  laid 
across  the  middle  of  the  stretchers  of  the 
course  below  it;  garden-trail  bond,  consistinfs^ 
of  three  stretchers  and  one  header  in  the 
same  course ;  and  herring-bone  bond,  which  is 
sometimes  used  in  very  thick  walls,  and  is 
produced  by  laying  the  bricks  at  an  angle  of 
45*  with  the  direction  of  the  wall,  and  revers- 
ing the  inclination  of  each  successive  course. 
Whenever  it  is  necessary,  in  order  to  prevent 
the  perpends,  or  vertical  joints,  coming  imme- 
diately over  each  other,  a  half,  quarter,  or 
three-quarter  brick,  or  bat,  is  used  to  com- 
mence or  finish  a  course.  Walls,  the  thick - 
nesa  of  which  is  nine  inches,  or  equal  to  the 
length  of  one  brick,  are  called  single  brick  ; 
those  half  that  thickness,  half-brick;  and 
others  brick  and  a  half,  two  bricks,  two  bricks 
and  a  half,  ifrc. 

Ai-ched  and  groined  work  requires  peculiar 
care,  and  in  many  cases  the  cutting  of  tlio 
bricks  to  fit  each  to  its  particular  bed  ;  and  in 
ordinary  house-building  great  neatness  is 
called  for  in  the  formation  of  the  flat  arches 
over  doorways  and  windows. 

Mortar,  the  cement  usually  employed  for 
brickwork,  is  composed  of  eithei*  gray  or  while 
lime,  and  river,  sea,  or  road  sand  mixed  witli 
water  in  the  proportion  of  one  part  of  gray 
lime  to  two  and  a  half  of  sand,  or  one  of 
white  or  chalk  lime  to  two  of  sand.  The  dip- 
ping of  the  bricks  in  water  as  they  are  laid 
makes  them  adhere  more  firmly  to  the  mor- 
tar. Putty  is  a  very  fine  kind  of  mortar, 
made  of  Ume  and  water  only,  used  for  deli- 
cate  purposes,  and  such  as  the  setting  of 
rubbed  or  ganged  arches,  where  the  joints  are 
visible. 

The  foundations  of  a  wall  are  always  laid 
broader  than  the  superstructure,  and  tho 
broader  courses  are  termed  footings,  the  pro  • 
jections  themselves  being  called  stt-off*.  Gar 
den-walls  are  usually  strengthened  with  piei>i 
or  buttresses  projecting  4|  inches,  at  inter- 
vals of  10  or  12  feet.  When  new  walls  art* 
joined  on  to  old,  it  is  usual  to  take  out  a  brick 
or  part  of  a  brick  fh)m  every  alternate  comer 
of  the  old  work,  in  order  to  tooth  im  the  new 
work;  and  these  toothings  are  left  in  the  first 
building  when  it  is  intended  to  join  new  work 
to  it.     In  many  oases,  also,  strips  of  iron 
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hoopioff  tW  laid  in  the  horizaaial  jmotQ,  to 
ailbfd  a  fartber  bond  or  tie  betvreeii  the  old 
sod  nev  brickwork.  Brickwork  is  measured 
bj  the  rpd  of  272  snperficial  feet. 

Ur.  Kennedy,  in  his  *  Campaign  i^  the 
Indus,*  states  that  po  brickwork  he  had  ever 
seen  in  Europe  equalled  the  perfection  of 
that  exhibited  in  the  aacient  tombs  near 
Xitti.  The  most  beai^tifnUj-GhiseUed  stone 
could  not  surpass  the  sharpness  of  edge  ai^d 
fiogla,  or  the  accnraey  of  form ;  whilst  the 
«ii»tanee  was  so  perfectly  homogeneous  and 
skiiraUjbamed,  that  eaoh  brick  had  a  metallic 
naging  sound,  and  fractured  with  a  clear  sur- 
face like  breaking  freestone. 

BRIDGE.  Most  coimtriee  can  exhibit 
specimens  of  bridge-building.  The  Chinese 
bjeUim  to  high  antiquity  in  the  constniction 
of  arched  bridges.  One  at  Fou-tcheou-fou  is 
400  yards  long,  about  12  3rards  wide,  and  had 
fonnerlj  ranges  of  shops  upon  it ;  and  one 
a.  the  sstuary  of  Suen-tcbeou-fou  is  2^00 
Chinese  feet  in  length,  20  in  width,  and  has 
'i't'i  stone  piers,  on  which  is  laid  a  roadway  of 
bnge  stone  blocks.  Chinese  fridges  hare 
pointed,  semi-circnlar,  polygonal,  and  semi- 
fll:ptical  arches.  The  Romans  executed 
aujgood  specimens  of  bridge-building,  some 
^  which  remain  in  use  to  the  present  time. 
Tnjaa'9  bridge  prer  the  Danube,  the  most 
Ktnpendons  work  of  the  kind  constructed  by 
the  Bomans,  had  20  stone  piers,  GO  Roman 
&«t  broad,  and  150  feet,  without  the  founda- 
'^•'•m,  above  the  bed  of  the  river.  The  Pont 
h  Gard,  near  Nismes,  is  a  remarkable  exam- 
}it  of  their  bridgo-aqaeducts.  It  consists  at 
tb«  base  of  a  series  of  six  arches,  forming  a 
'Ti'ii^e  of  465  feet  long ;  this  is  sxmnounted 
7  a  longer  series  of  arches,  extending  780 
^^  U)  the  slope  of  the  mountains  on  each 
<i^t ;  and  above  these  is  a  third  series,  of  35 
'*3iM^  arches,  extending  to  the  length  of 
">'  feet,  on  the  top  of  which  is  the  aqueduct 
t  channd  for  water.  The  entire  height  is 
lJf»feet 

The  bridges  erected  by  the  Bomans  in  the 

P'^'^iaces  under  their  sway  afforded  models 

^'Qt  which  the  art  of  constructing  bridges 

^li^ed  throughout  the  north  and  west  of 

^^°^9e.    No  cotuitzy  possesses  6ner  or  more 

^^^aeroos  examples  than  our  own ;  in  which, 

**«  before  the  extraordinaiy  impulse  given 

^  ^1&9  department  of  civil  engineering  by  the 

^'^'''^^action  of  the  railway  system,  it  has 

^  earned  to  the  utmost  perfection.    The 

oUttt  bridge  now  existing  in  England  is  the 

^'^^agQltr  bridge  at  Croyland,  in  Lincolnshire, 

*2^  is  said  to  have  been  erected  about  JuD., 

^}^  consists  of  three  semi  or  half-arches, 

^'wisebiaiB  stand  equdistantfixmi  each  other, 
mux. 


in  the  eiropioference  of  a  circle,  and  unite 
at  the  top.  Old  London  Bridge,  which,  with 
nmnevous  alterations  and  patchings-up,  re- 
mained in  use  onti}  1831,  was  begtm  in 
1176,  and  was  for  soveral  centuries  covered 
with  houses.  The  modem  bridges  across  the 
Thames  at  the  metropolis  form  i^oble  speci- 
mens of  bri4ge  architecture  ^nd  engineering ; 
but  those  constructed  in  the  last  centuiy, 
Westminster  ^d  Blackfriars  bridges,  have 
entailed  heavy  subsequent  charges  on  account 
of  the  insufficiency  of  the  foundations.  New 
London  Bridge  is  of  granite,  028  feet  long 
between  the  abutments,  and  consists  of  five 
semi-elliptical  arches,  o£  which  the  centre  one 
has  a  span  of  152  feet,  while  the  next  pair  and 
the  abutment  arches  are  140  and  130  feet 
respectively.  It  was  commenced  in  182i,  and 
completed  in  1831.  Southwark  Bridge  is  718 
feet  between  the  abutments,  and  consists  of 
three  cast-iron  arches  each  forming  a  seg- 
ment of  a  very  large  circle ;  the  span  of  the 
centre  one  being  250  feet,  find  of  the  otheirs 
210  feet  each ;  they  are  supported  by  granite 
piers.  Waterloo  Bridge  is  a  fine  example  of 
a  fiat  or  level  bridge,  with  a  horizontal  road- 
Way,  supported  by  a  series  of  arches  of  equal 
elevation.  It  is  of  granite,  has  nine  elliptical 
arches  of  120  feet  span,  and  is  approached  by 
elevated  roads*  supported  upon  brick  arches. 
The  length  between  the  abutments  is  1380 
feet,  the  river  being  wider  at  this  point  than 
it  is  lower  down ;  but,  including  the  arched 
approaches,  the  total  length  is  2456  feet.  The 
cost  was  upwards  of  1,000,000/.  Some  very 
fine  specimens  of  equal-arched  bridges  have 
been  erected  by  French  engineers,  of  which 
the  Pont  de  Neuilly,  built  by  M.  Peironnet, 
between  1768  and  1780,  over  the  Seine,  has 
five  arches  of  128  feet  span. 

The  first  iron  bridge  in  England  was  erected 
in  1779  over  the  Severn  at  Coalbrook-dale ;  it 
consists  of  a  single  arch  of  about  100  feet 
span.  Bishop  Wearmouth  iron  bridge,  com- 
pleted in  1796,  is  a  single  arch  of  240  feet  span ; 
and  Sunderland  iron  bridge,  built  about  the 
the  same  time,  is  an  arrh  of  236  feet  span, 
and  has  a  clear  height  from  low  water  of  00 
feet  to  the  spring  and  94  feet  to  the  centre  of 
the  arch,  so  that  ships  of  800  tons  pass  under 
it  by  lowering  their  top-gallant  masts.  The 
very  important  dass  of  iron  bridges  in  which 
the  suspension  principle  is  adopted  are  treated 
of  under  Susfensiok-Brxdoe.  Swing-bridges, 
and  other  contrivances  for  removing  the  road< 
way  when  it  is  necessary  to  allow  a  passage 
for  masted  vessels,  constitute  another  class  of 
iron  bridges  on  which  much  ingenuity  has 
been  expended.  In  ma^ty  cases  such  a  bridge 
oonsisti  of  two  parts,  which  when  closed  meet 
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in  the  centre,  and  which  are  either  raised  or 
turned  aside  oat  of  the  way  when  the  water* 
way  has  to  he  opened.  Another  curious  con- 
trivance for  a  similar  purpose  is  the  telescope- 
bridge  introduced  hy  Mr.  Rastzick,  on  the 
Brighton  and  Chichester  Railway ;  in  which  a 
massive  platform,  more  than  twice  as  long  as 
the  water  way  is  hroad,  is  so  mounted  on 
wheels  as  to  be  capable  of  having  one  half 
either  projected  across  the  river  Arun,  or 
drawn  back  out  of  the  way ;  an  adjoining  por- 
tion of  the  railway  being  laid  on  another 
moveable  platform  which  may  be  rolled  to  one 
side  to  make  way  for  the  larger  platform  when 
it  is  thus  pushed  back  from  the  river. 

Timber  bridges,  which  are  in  many  cases 
advantageous  from  their  cheapness,  are  fre- 
quently preferred  by  modem  engineers  for 
tlieir  pecuhar  fitness  in  cases  where  an  im- 
perfect foundation,  or  some  other  circum- 
stance, renders  bridges  of  stone,  brick,  or 
iron  unsuitable;  while  the  introduction  of 
various  methods  for  preserving  wood  from 
decay  obviates  one  of  the  principal  objections 
to  them.  By  the  due  application  of  trussing, 
timber  bridges  of  extraordinary  span  may  be 
constructed  with  safety.  Some  such  are  cidled 
pendent  or  philosophical  brui^eSf  and  many  ex  • 
amples  of  this  kind  of  structure  are  found  in 
America.  The  Upper  and  Lower  Schuylkill 
bridges,  near  Philadelphia,  and  that  across 
the  Delaware  at  Trenton,  are  among  the  most 
remarkable.  The  Upper  Schuylkill  bridge, 
which  is  also  called  the  Colossus,  consists  of 
one  very  flat  arch  of  310  feet  span.  The 
Lower  Schuylkill  bridge  has  three  arches,  one 
of  195  and  the  others  150  feet  span,  resting 
on  stone  piers.  The  Trenton  bridge,  erected 
in  1819,  has  five  arches,  one  of  200,  two  of  180, 
and  two  of  160  feet  span,  resting  upon  light 
stone  piers.  iMitice  bridgesy  so  called  from 
their  structure  resembling  lattice-work,  are 
much  used  in  the  United  States,  and  have 
been  introduced  in  English  railway  engi- 
neering. 

The  securing  of  a  good  foundation  for  the 
piers  is  the  point  of  primary  importance  in 
bridge-building.  Where  the  ground  is  soft, 
this  must  be  done  by  piling,  or  driving  whole 
trunks  of  timber,  pointed  and  shod  with  iron, 
into  the  earth ;  it  is  in  this  kind  of  work  that 
Nasmyth's  steam  pile-driver  shows  its  great 
power;  and  still  more,  perhaps,  Dr.  Pott's 
mode  of  sinking  hollow  piles  by  pneumatic 
pressure.  In  order  to  exclude  the  water 
wliile  laying  the  foundations  and  constructing 
the  masonry  of  the  piers,  it  is  usual  to  form 
in  the  bed  of  the  river  a  coffer-dam,  or  water- 
tight enclosure  of  piling,  from  the  interior  of 
which  the  water  is  pumped  oat.    To  save  the 


enormous  expense  of  this  plan  coummm  were 
invented;  they  may  be  compared  to  great 
tubs  or  flat-bottomed  boats,  with  very  strong 
vertical  sides.  One  of  these  being  floated  to 
the  spot  where  a  pier  is  to  be  founded,  a  few 
courses  of  masonry  are  built  within  it,  and  it 
is  sunk  into  the  required  position.  The  ver- 
tical sides  are  subsequently  removed,  leaving 
the  flat  bottom  beneath  the  masonry,  as  a  kind 
of  floor  or  foundation. 

An  ingenious  modem  contrivance  is  the 
floating  bridge  contrived  by  Mr.  Rendel  in  lien 
of  an  ordinary  steam  ferry-boat,  for  which  the 
current  was  found  to  be  too  strong,  as  a  means 
of  communication  between  Torpoint  and  the 
Cornwall  shore,  at  the  mouth  of  Plymontli 
harbour,  and  which  has  since  been  applied 
also  to  the  harbours  of  Dartmouth,  Ports- 
mouth, and  Southampton.  It  consists  of  a 
large  flat-bottomed  vessel,  the  deck  of  which 
is  adapted  to  receive  horses  and  carriages  as 
well  as  foot  p&ssengers,  and  which  is  pro- 
pelled by  means  of  wheels  turned  by  a  steam- 
engine  mounted  in  the  vessel.  These  wheels, 
however,  instead  of  propelling  the  vessel  by 
their  action  upon  the  water,  do  so  by  taking 
hold,  by  means  of  protuberances  formed  on 
their  circumference,  of  chains  which  are  ex- 
tended from  shore  to  shore,  secured  at  each 
end,  but  allowed  to  hang  under  water  in  a 
festoon  or  curve  of  sufficient  depth  to  allov 
ships  to  pass  over  them  without  danger.  The 
chains,  which  are  not  absolutely  fixed  at  the 
ends,  but  are  attached  to  very  heavy  balance 
weights,  are  lifted  up  by  the  vessel  as  it  pro- 
ceeds, and  serve  not  only  as  an  abutment  to 
secure  the  progress  of  the  vessel,  but  also  to 
keep  it  in  its  right  course. 

The  high-level  bridge  at  Newcastle  is  one  ot 
the  finest  examples  of  modem  bridge  build- 
ing. It  accommodates  the  York  and  Berwick 
Railway,  and  also  the  ordinary  road  traffic. 
It  is  a  double  bridge,  with  the  railway  road  22 
feet  above  the  horse  road.  The  total  length 
is  about  1,400  feet  The  extreme  height  is 
112}  feet  above  high  water  mark.  There  areO 
arches,  each  of  125  feet  span,  besides  several 
land  arches.  The  piers  are  of  masonry;  but 
the  arches,  pillars,  braces,  girders,  and  balus- 
trades  are  of  iron.  The  carriage  roadway  is 
20  feet  wide,  with  two  foot  pavements  of  6  feet 
each.  The  bridge  piers  are  no  less  than  1.31 
feet  high  from  the  foundation ;  they  are  48 
feet  by  10|  in  the  square;  they  are  built  on 
piles,  some  of  which  penetrate  to  a  depth  of 
50  feet  in  the  ground.  The  road  bridge  is 
suspended  from  the  arches  of  the  upper  or 
railway  bridge;  thus  affording  a  very  re- 
markable example  of  the  combination  of  two 
distinct  principles  in  bridge  building. 


-  r 


445 


BRIDGE. 


BRIDGEWATER. 


440 


The  border  bridge  orer  the  Tweed  at  Ber- 
wick is  another  fine  example  of  railway  work ; 
constituting  one  of  the  finest  stone  bridges  in 
existence.  The  still  more  extraordinaiy  Bri- 
tannia tubular  bridge  over  the  Menai  will 
come  for  notice  in  a  later  article.  [Mekai 
BsmoES.]  The  hollow  girder  principle,  so 
scientifically  applied  in  the  Britannia  bridge, 
is  now  mudi  used  for  small  railway  bridges 
over  roads  and  streets. 

Mr.  Gladstone  has  recently  suggested  the 
employment  of  wrought  iron  bars  as  a  mate- 
rial for  bridges.  The  astonishing  strength  of 
the  angle  irons  and  other  parts  of  the  Britan- 
nia tubular  bridge,  is  leading  engineers  to  the 
consideration  of  further  employment  of  simi- 
lar materials.  Mr.  Gladstone  proposes  the 
use  of  malleable  iron  bars,  of  the  double  T 
shape,  to  form  almost  Uie  only  material  of  the 
bridge.  These  bars  are  to  be  either  rivetted  at 
their  flanges,  or  fastened  together  by  nuts 
and  screws.  All  the  bars  are  to  be  placed 
horizontally ;  and,  at  spots  where  additional 
strength  is  required,  such  as  near  the  abut- 
ments or  piers,  they  might  be  rivetted  side  by 
side,  BO  as  to  form  a  solid  mass ;  while  near 
the  centre  of  the  water- way  or  arch  they  might 
be  so  extended  as  to  form  an  open  iron-work 
of  elegant  character.  The  engineer  who  sug- 
gests this  plan  points  out  four  advantages 
which  he  thinks  would  accompany  its  adop- 
tion— it  would  enable  a  span  of  almost  any 
length  to  be  made ;  it  would  render  a  nearly 
flat  roadway  practicable ;  it  would  give  a  higher 
water-way  than  an  arch  springing  from  piers 
in  the  usual  manner ;  and  it  would  render  the 
use  of  expensive  centering  unnecessaiy. 

The  fall  of  an  iron  railway  bridge  over  the 
Dee,  at  Chester,  belonging  to  the  Chester  and 
Holyhead  Railway  Company,  in  1847,  has  led 
to  many  enquiries  on  the  nature  of  such 
bridges.  Mr.  Locke,  who  has  constructed  so 
many  bridges  of  stone,  brick,  and  timber, 
stated  in  the  evidence  which  he  gave  in  rela- 
tion to  that  catastrophe,  that  he  thinks  cast- 
iron  to  be  wholly  unfitted  for  the  construction 
of  bridges  for  railways,  unless  under  special 
circumstances. 

In  1800  a  bridge  had  to  be  constructed  at 
Grisoles,  over  the  branch  canal  of  Garonne, 
in  France ;  and  as  building  stone  is  scarce  in 
that  district,  M.  Lebrun  determined  to  con- 
struct it  of  b^ton  or  concrete.  This  he  accom- 
plished, and  the  bridge  was  finished  in  1841. 
Both  the  French  Mon  and  the  English  con- 
Crete  are  formed  of  lime,  sand,  and  pebbles ; 
but  there  are  slight  diflerences  in  the  mode 
of  preparation.  The  beton  was  lidd  on  course 
after  course;  and  only  as  much  was  made 
each  d^y  as  could  be  laid  on  in  that  day.  The 


entire  mass  of  the  abutments,  and  the  greater 
part  of  the  arch,  was  made  of  b^ton  :  bricks 
being  used  only  in  a  few  places,  to  increase 
the  strength. 

Mr.  Remington's  ariai  bridge,  familiar  to 
the  visitors  at  the  Sorrey  Zoological  Gardens, 
has  obtained  its  name  from  its  extreme  light- 
ness. It  is  entirely  formed  of  thin  pieces  of 
wood :  so  thin  and  light  as  to  excite  general 
surprise  that  it  should  be  able  to  bear  the 
weight  of  many  persons  at  one  time.  In  1848 
Earl  Talbot  caused  a  bridge  to  be  built  on 
this  system  by  Mr.  Remington,  over  the  river 
Trent,  as  part  of  on  accommodation  road  on 
the  earl's  estate  near  Ingestre.  The  bridge 
is  150  feet  span;  and  yet,  remarkable  to  ob- 
serve, the  beams  or  stringers,  six  in  number, 
which  extend  from  end  to  end,  are  only  five 
inches  square  at  each  end,  and  diminish  to  SJ 
inches  square  at  the  centre  of  the  bridge ; 
they  are  formed  of  pieces  of  timber,  20  to  25 
feet  long,  scarped  together  at  the  ends.  They 
rest,  at  either  shore,  on  a  light  abutment 
formed  of  posts  of  oak,  0  inches  square, 
framed  together  with  iron  clasps.  The 
stringers  hang  into  a  slight  cun-e,  depressed 
about  two  feet  in  the  centre ;  and  the  extreme 
lightness  at  the  centre  prevents  the  structure 
from  being  borne  down  by  its  own  weight. 
The  planks  which  form  the  bridge  are  placed 
crosswise  upon  the  stringers.  The  bridge, 
although  strong  enough  to  bear  a  carriage 
and  horses,  cost  only  200/. ;  and  the  timber 
of  which  it  is  formed  was  growing  on  the  earl's 
estate  six  weeks  before  the  completion  of 
the  bridge.  A  similar  bridge  has  been  since 
thrown  over  the  lake  in  Birkenhead  Park,  and 
others  have  been  built  in  Birmingham  and 
elsewhere. 

BRIDGEWATER.  Much  of  the  foreign 
and  coasting  trade  of  Somersetshire  centres 
at  Bridgewater,  which  lies  nearly  at  the 
mouth  of  the  river  Parret  The  principal 
imports  are  grain,  coals,  tallow,  and  timber. 
Coals  are  imported  from  Wales,  and  conveyed 
into  the  interior  of  the  country  by  means  of 
the  river  Parret  and  a  canal.  The  foreign 
trade  is  principally  with  Russia,  the  United 
States,  Canada,  Newfoundland,  and  the  West 
Indies.  More  than  4,000  vessels,  large  and 
small,  enter  and  clear  at  Bridgewater  in  the 
course  of  a  year. 

A  manuTacture  peculiar  to,  and  constituting 
the  staple  trade  of  Bridgewater,  is  the  fabrica- 
tion of  that  kind  of  white  brick  known  as 
Bath  Brick,  so  largely  used  in  knife-cleaning ; 
this  branch  of  industry  gives  employment  to 
many  of  the  inhabitants.  These  bricks  are 
formed  of  the  sediment  or  sand  of  the  river 
Parret,  cast  into  moulds  and  dried.     These 
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Batl^  (or  more  justly  Bridgewater)  bricks  wiU 
have  the  honour  of  a  place  in  the  grand  dis- 
play pf  1851 ;  for  it  is  quite  fitting  that  the 
staple  manufacture  of  a  town,  however  appa- 
rently humblei  should  be  there  represented. 
Various  manufactures  in  clay  anil  brick  will 
also  be  exhibited  from  Bridgewater. 

BRIPGEWATER,  FRANCIS  EGERTON, 
DUKE  OF,  is  indissolubly  assiociate4  with 
the  histoiy  of  canal  engineering  in  this 
country.  One  of  the  estates  which  he  inhe- 
rited, situated  at  Worsley,  near  Manchester, 
contained  a  rich  bed  of  coal ;  but  was  compa- 
ratively of  little  value,  in  consequence  of  the 
heavy  expense  of  land  carriage  and  the  inade- 
quate means  of  communication  afforded  by  the 
Irwell ;  and  this  led  him  to  conceive  the  plan 
of  a  navigable  canal,  for  which,  in  1758-0,  he 
obtained  an  act  of  parliament.  From  this  cir- 
cumstance he  is  frequently  styled  '  the  Father 
of  British  Ipland  Navigation.'  He  chose 
Brindl^t  for  his  engineer,  and  on  his  plans, 
and  under  his  superintendence,  the  work  was 
completed  in  spite  of  many  difficulties.  The 
length  of  the  main  line  is  above  27  miles,  all 
on  the  same  leyel,  which  has  rendered  great 
embankments  necessary,  as  the  canal  crosses 
several  depressions.  One  of  these  embank- 
ments is  900  yards  long,  17  feet  high,  and  112 
feet  wide  at  the  base.  With  the  exception  of 
that  part  between  Worsley  and  Leigh,  every 
part  of  the  canal  was  executed,  under  the 
direction  of  Brindley,  in  about  five  years. 

The  Duke  of  Bridgewater  died  March  8, 
1803,  without  children,  and  his  groat  wealth 
was  distributed  among  the  collateral  branches 
of  his  family.  Tl^e  canal  property,  with  the 
Lancashire,  Cheshire,  and  Brarkley  estates,  he 
left  to  his  nephew,  the  late  Duke  of  Suther- 
land. They  are  now  in  the  possession  of  the 
Earl  of  Ellesmere. 

B  RID  PORT  is  one  of  the  few  commercial 
towns  in  Dorsetshire ;  having  a  safe  and  busy 
harbour.  It  once  had  a  considerable  coasting 
trade  in  coal  and  grain ;  but  this  trade  has 
been  almost  entirely  lost  in  consequence  of 
the  superior  facilities  for  transmission  of 
goods  afforded  by  railways.  Hemp,  flax,  tal- 
low, timber,  and  wheat  are  imported  from 
Russia  and  the  Baltic ;  and  timber  from  Nor- 
way and  America.  Wines,  spirits,  skins, 
coals,  culm,  and  slates  are  also  imported. 
The  exports  consist  chiefly  of  the  manufac- 
tures of  the  town,  and  of  cheese  and  butter 
for  which  the  neighbourhood  is  celebrated. 
The  manufactures  of  Bridport  are  principally 
of  twine,  shoe-thread,  cordage,  sailcloth,  and 
fishing  nets.  The  antiquity  of  the  hemp 
trade  in  Bridport  has  long  since  dignified  a 
halter  with  the  name  of  a  *  Bridport  dagger.' 
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The  townsmen  of  Bridport  very  properly 
intend  to  illustrate  the  industiy,  which  has 
given  them  their  manufacturing  title,  at  the 
forthcoming  exhibition.  Specimens  of  hemp 
and  flax  twine,  netting,  yam,  canvas,  girth, 
webbing,  bags,  and  sacking — for  all  of  which 
Bridport  has  been  noted  ever  since  the  time 
of  Henry  VIII — are  to  be  exhibited. 

BRIMSTONE.    [Sulphur.] 

BRINDLEY,  JAMES,  shared  with  the 
Duke  of  Bridgewater  in  the  honour  of  intro- 
ducing canal  navigation  into  this  country.  He 
was  born  in  1716,  and  was  apprenticed  in  his 
17th  year  to  a  millwright  near  Macclesfield. 
When  the  period  of  his  apprenticeship  had 
expired,  Brindley  engaged  in  business  on  his 
o^-n  account;  but  he  did  not  confine  himself 
to  the  making  of  mill  machinery.  His  repu- 
tation as  a  man  of  skill  and  ingenuity  steadily 
increased ;  in  1755  he  executed  the  machinery 
for  a  silk-mill  at  Congleton ;  and  in  1 756  he 
erected  a  steam-engine  at  Newcastle-under- 
Lyne. 

Shortly  alter  this  time,  Brindley  was  con- 
sulted by  the  Duke  of  Bridgewater  on  the 
practicability  of  constructing  a  canal  from 
Worsley  to  Manchester.  His  success  in  this 
undertaking  was  the  means  of  fiiUy  awakening 
public  attention  to  the  advantages  of  canals. 
Within  forty-two  years  after  the  Duke's  canal 
was  opened,  application  had  been  made  to 
Parliament  for  165  acts  for  cutting  canals  in 
Great  Britain,  at  an  expense  of  above  thirteen 
millions.  In  1766  the  Trent  and  Mersej 
Canal  was  commenced  under  Brindley's  su- 
perintendence. It  is  03  miles  long,  and  unites 
the  navigation  of  the  Mersey  with  that  of  the 
Trent  and  the  Humber.  It  was  called  hy 
Brindley  the  *  Grand  Trunk  Navigation,* 
owing  to  the  probability,  from  its  great  com- 
mercial importance,  of  many  other  canals 
being  made  to  join  it  Brindley  next  designed 
a  canal  46  miles  in  length,  called  the  Stafford- 
shire and  Worcestershire  Canal,  for  the  par* 
pose  of  connecting  the  Grand  Trunk  with  the 
Severn.  He  also  planned  the  Coventry  Canal, 
but  did  not  superintend  its  execution.  He, 
however,  superintended  the  execution  of  the 
Oxford  Canal.  The  canal  from  the  Trent  at 
Stockwith  to  Chesterfield,  40  miles  long,  was 
Brindley's  last  public  undertaking.  He  also 
surveyed  and  gave  his  opinion  on  many  other 
lines  for  navigable  canals  besides  those  men- 
tioned.   Brindley  died  in  1772,  aged  56. 

BRISTOL.  This  famous  old  city  has  been 
an  emporium  of  commerce  for  a  longer  period 
than  almost  any  other  sea-port  in  Uie  king- 
dom. It  long  preceded  its  great  rival  liver* 
pool,  which  has  now  so  signally  overtaken  it. 
The   commercial    buildings   of  Bristol    ars 
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mostly  oonneoied  more  or  less  closely  with 
tlie  dodo.  These  docks  were  formed  by  ex- 
caTMking  a  new  course  for  the  Avon  south  of 
the  city,  and  conyerting  the  whole  of  the  old 
ehannd,  through  the  city,  into  one  floating 
harbour,  about  3  miles  in  length.  By  subse- 
quent changes  and  enlargements,  the  harbour 
and  docks  have  gradually  been  made  capable 
of  accommodating  a  large  amount  of  ship- 
ping. The  dock  rates  on  vessels  and  goods, 
mitil  1B48,  far  exceeded  the  corresponding 
rates  aX  the  ports  of  London,  Liverpool,  Hull, 
and  G-loucester ;  but  a  gradual  decline  in  the 
oommerce  of  Bristol  has  led  the  inhabitants 
generally  to  see  tJie  necessity  of  modifying 
the  port  ohaiges,  in  order  to  invite  shipping 
to  bring  their  cargoes  thither. 

By  a  special  Act  obtained  ih  1848  tlie  docks 
are  traoaferred  firom  a  private  company  to  the 
corporation ;  and  new  dock  charges  have  been 
established,  much  more  calculated  to  attract 
shipping  to  the  port  On  November  13, 1848, 
a  grand  procession  paraded  through  Bristol 
to  commemorate  this  important  alteration. 
It  has  been  found  that  arrivals  and  departures 
of  shipping  have  considerably  increased  since 
the  new  system  was  adopted.  There  were  in 
1849  aboat  900  vessels  registered  at  the  port, 
some  of  very  large  tonnage.  The  tonnage  of 
nierohBni£ze  brought  into  Bristol  is  always 
maeh  greater  than  that  shipped  from  thence ; 
on  acoonnt  of  Bristol  being  one  of  the  chief 
places  of  import  of  West  India  produce. 

The  foreign  trade  of  Bristol  principally 
consists  in  imports  of  sugar,  rum,  wine, 
brandy,  Oolonial  and  Baltic  timber,  tallow, 
hemp,  torpentine,  barilla,  dye-woods,  fruits, 
wheat,  and  tea.  The  principal  articles  of  ex- 
port are  iron,  tin,  bricks,  refined  sugar,  glass 
bottles^  Irish  linen,  and  manufactured  goods. 
Bristol  derives  a  considerable  portion  of  her 
supply  of  foreign  produce  coastwise  under 
bond  principally  tram  London  and  Liverpool, 
but  also  from  the  minor  ports  of  Gloucester, 
Newport,  Bridgewater,  Exeter,  Barnstable,  and 
BidefoitL  The  coasting  trade  is  very  consi- 
derable, psttioabtfly  with  Ireland.  The  im- 
ports prinetpaUy  eonsist  of  iron,  tin,  coal,  salt, 
Irish  linens,  and  agrioultoral  produce;  the 
exports  of  artielee  of  foreign  and  colonial  pro- 
duce, partienlariy  groceries,  tea,  wines,  and 
spirits,  aiid  of  the  manufactures  of  the  place. 
The  qnanti^  of  live  stock  imported  into  Bris- 
tol from  Ireland  in  three  suocesaive  years  was 

lisfoUows: — 

Plfi.  8beep.  Cattle.       Horset. 

1845—32,92^  ..     1,608  ..     1,015  ..     38 
1846— 4«,811  ..     8,590  ..     4,D25  ..     19 
1847—53,673  ..  46,465  ..  13,602  ..  381 
The  existing  manufactures  of  Bristol  are 


glass  bottles,  cto^m  and  Hint  glass,  brass  wh«, 
pins,  sheet  lead,  2inc,  spelter,  chain  cables, 
anchors,  machinery,  drugs,  Oolotn^,  dyes, 
painted  floor  doth,  earthenware,  refined  sugar, 
starch,  soap,  British  spirits,  tin,  copper  and 
brass  wares,  bricks,  beer,  porter,  pipes,  to- 
bacco,  and  hats.  Most  of  these  maiiufactures 
are  either  carried  on  within  the  city  or  in  its 
immediate  neighbourhood;  but  the  manufac- 
turing circuit  may  be  considered  to  extend  6 
miles  around.  The  principal  factories  are 
those  for  glass,  sugar,  iron,  brass,  floor-cloth, 
and  earthenware.  In  addition  to  these  there 
has  been  established  a  very  large  joint-stock 
cotton  factory  in  the  parish  of  St  Philip,  un- 
der the  title  of  the  Great  Western  Cotton 
Works.  The  building  wa^  commenced  in 
1837.  It  consists  of  an  immense  range  of 
spinning,  weaving,  bleaching,  and  repairing 
shops,  with  all  the  appliances  for  employing 
2000  hands,  in  May,  1850,  this  building  suf- 
fered extensively  by  an  accidental  fire. 

As  a  specimen  of  engineering  work  we  must 
not  omit  mention  of  the  su^ension  biidge 
over  the  Avon.  The  original  act  for  the  con- 
struction of  the  bridge  was  dhlAlned  so  far 
back  as  1831 ;  btit  as  it  appealed  likely  to  be 
a  failure  from  the  exhaustion  of  the  funds, 
four  subsequent  acts  have  been  obtained  for 
permitting  the  postponemetit  of  the  works. 
The  last  of  these  postponing  acts  was  passed 
in  1848,  by  which  the  powers  of  the  Bridge 
Company  are  extended  to  1853.  A  sum  of 
45,000/.  has  been  collected,  partly  by  the  accu- 
mulation at  compound  interest  of  a  sum  of 
money  left  for  this  purpose  in  1754,  and  partly 
by  private  subscription;  and  this  sum  has 
been  expended  in  erecting  the  abutments  and 
piers  on  both  sides  of  the  river,  the  excava- 
tion of  the  rock  for  the  roads  of  approach,  and 
the  purchase  of  a  portion  of  the  iron-work. 
The  estimate  for  the  future  cost  is  30,000/., 
towards  which  there  is  nothing  forthcoming ; 
but  it  is  said  that  there  are  negociations  now 
on  foot  which  will  render  the  ihilshing  of  this 
remarkable  bridge  a  probability.  [Suspension 
Bbidoe.] 

Among  the  contributions  from  Bristol  to 
the  Industrial  Exhibition  will  be  one  of  a  pe- 
culiarly interesting  character ;  viz.,  a  few  spe- 
cimens of  native  African  manufacture,  con- 
signed by  the  black  king  of  Dahomey  to  the 
care  of  Messrs.  King,  African  merchants  at 
Bristol.  Nothing  can  better  show  how  widely 
spread  is  the  fame  of  this  Exhibition. 

BRISTLES.  The  bristles  so  largely  used 
in  brush  making  are  brought  almost  entirely 
from  Russia.  The  importation  in  1840  ex- 
ceeded 2,000,000  lbs. 

BRITANNIA  BRIDGE.  The  two  splendid 
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works  over  the  Menai,  by  Telford  and  Stephen- 
Bon,  will  be  best  described  in  conjunction. 
[Menai  Briooes.] 

BRITISH  AMERICA.  The  commercial 
and  industrial  features  of  tliis  vast  country  are 
noticed  under  the  names  of  the  territories 
which  compose  it  [Canada  ;  Nova  Scotia  ; 
&c.]  We  may  here  briefly  state  that  the 
British  produce  and  manufactui*es,  exported 
to  the  whole  of  those  colonies  in  1849, 
amounted  in  value  to  2,279,103/. 

BRITISH  ASSOCIATION.  Those  who 
appreciate  the  intimate  connexion  between 
theory  and  practice,  will  be  ready  to  expect 
that  an  Association  *  fur  the  advancement  of 
science,'  ought  to  advance  industrial  art  like- 
wise. This  has  been  most  imdeniably  the 
case  in  respect  to  the  distinguished  body  here 
under  notice.  From  the  first  meeting  in  1831 
to  the  twentieth  meeting  in  1850,  every  year 
has  contributed  something  to  the  improvement 
of  manufacturing  industry  through  its  me- 
dium. Mr.  Eaton  Hodgkinson's  researches 
on  the  strength  of  iron  and  other  materials ; 
Mr.  Scott  Russell's  very  remarkable  investiga- 
tions on  waves,  and  on  the  best  form  of  ships 
to  acoommodato  themselves  to  the  waves ;  the 
long  and  patient  observations  of  Br.  Whewell 
and  Mr.  Burt  on  tides ;  Baron  liebig's  labours 
in  the  fruitful  field  of  organic  chemistry — 
such  are  a  few  among  the  numerous  services, 
fostered  by  the  Association,  which  have  been 
found  to  be  directly  beneficial  to  some  among 
the  many  departments  of  art.  And  the  British 
Association  has  shown,  too,  that  Art  can  aid 
Science,  as  Science  can  aid  Art  ;  for  many 
beautiful  pieces  of  mechanism  have  been 
brought  forward  under  the  auspices  of  the 
Association,  which  have  rendered  important 
services  to  scientific  investigations. 

BRITISH  MUSEUM.  This  valuable  es- 
tablishment so  instructively  illustrates  Art — 
fine  art  in  respect  to  its  best  specimens,  and 
industrial  art  in  respect  to  its  minerals,  &c., 
that  we  must  not  pass  it  over  without  a  few 
words  of  notice.  The  establishment  of  a  na- 
tional Museum  was  suggested  by  the  will  of 
Sir  Hans  Sloane,  who,  during  a  long  period  of 
eminent  practice  in  physic,  had  accumulated, 
in  addition  to  a  numerous  library  of  books  and 
MSS.,  a  large  collection  of  objects  of  natural 
history  and  works  of  art ;  these  he  directed 
should  be  offered  after  his  death,  which  took 
place  in  1753,  to  the  British  Parliament  for 
the  sum  of  20,000/.,  the  collection  having  cost 
him  50,000/.  From  that  period  to  the  present, 
valuable  donations  of  books,  manuscripts, 
sculptures,  bronzes,  coins,  prints,  minerals, 
&c.,  have  been  made ;  and  Parliament  has 
appropriated  large  annual  sums  to  the  same 


object  Hence  has  gradually  accumulated  the 
present  most  valuable  collection. 

The  buildings  forming  the  New  British  Mu- 
seum are  arranged  in  a  hollow  square,  facing 
the  cardinal  points  of  the  compass.  The 
soutliem  or  Russell-street  firont  is  the  princi- 
pal one,  and  presents  to  view  a  columnar  fa- 
9ade  of  the  Ionic  order.  At  the  extreme  west 
end  is  a  detached  building,  and  another  one  at 
the  east  end ;  these  are  dwelling-houses  and 
offices  for  the  librarians  and  chief  officers  of 
the  establishment. 

There  are  two  stories  of  galleries  and  r<.>oms 
round  the  greater  part  of  the  building,  to 
some  of  which  the  general  public  ate  not  ad- 
mitted.    All  the  ground-floor  between  the 
portico-entrance  and  the  south-east  angle  is 
occupied  as  a  depositoiy  for  manuscripts,  and 
as  apartments  for  receiving,  sorting,  and  read- 
ing manuscripts.     The  ground-floor  of  the 
greater  part  of  the  east  side  is  occupied  by  the 
King's  Library,  a  magnificent  apartment,  300 
feet  long.     The  entire  ground-floor  of  the 
north  side  is  closed  from  general  visitors, 
being  devoted  to  literature  and  study ;  there 
are  two  large  reading-rooms,  together  abont 
120  feet  in  length,  and  a  libraiy  for  books,  ex- 
tending 200  feet.    At  the  north-west  angle  of 
the  building,  and  in  one  or  two  other  parts, 
are  collections  which  are  not  thrown  open  to 
the  public  generally ;  such  as  tlie  prints,  the 
botanical  collection,  the  coins,  and  the  gems. 
The  door  in  the  centre  of  the  portico  gives 
entrance  to  the  new  hall  or  vestibule.    This 
is  a  fine  large  apartment,  worthy  of  the  build- 
ing to  which  it  gives  acceHS.    On  the  right 
are  the  two  statues  of  Sir  Joseph  Banks  and 
Shakspere,  on  each  side  of  the  door  leading  to 
the  manuscript  department ;  and  on  the  left 
is  the  statue  of  the  Hon.  Mrs.  Darner,  the 
lady  sculptor,  who  left  the  attractions  and  fas- 
cinations of  gay  Ufe  for  the  mallet  and  chisel. 
In  front  is  a  glazed  door  opening  to  the  cen- 
tral quadrangle,  the  buildings  on  three  sides 
of  which  can  be  weU  seen  firom  this  point ; 
and  at  present,  until  other  airangements  are 
completed,  the  extraordinary  Lion  and  Bull 
brought  by  Mr.  Layard  from  Nineveh  are 
placed  near  this  door.    The  hall  is  lofty,  and 
the  ceiling  is  richly  painted  in  enoanstio  co- 
lours, formed  into  square  oompaiiments   of 
divers  tints.    On  the  left,  close  to  the  front 
wall  of  the  building,  is  a  passage  leading  to 
the  various  sculpture  galleries ;  and  north- 
ward of  this  is  the  grand  staircase,  a  noble 
feature  of  the  building.    The  ascent  of  nearly 
seventy  stone  stairs,  half  of  them  westward 
and  then  the  other  half  eastward,  the  elegant 
balustrade,  and  the  encaustio  work  of  the  ceil- 
ing, come  with  freshness  and  welcome  upon 


45S 


BRITISH  MUSEUM. 


BROMINK. 


464 


the  eyes  of  those  who  for  many  years  have 
been  acciistomed  to  the  dingy  entrances  to  the 
Hosenin. 

ArriTed  at  the  top  of  Hie  stairs,  a  range  of 
rooms  extends  eastward  along  the  building. 
By  the  side  of  the  upper  part  of  the  staircase, 
over  the  passage  leading  to  the  sculptures,  is 
an  antiquarian  or  ethnographical  room,  in 
which  the  dresses  and  ornaments,  the  industry 
and  implements,  of  all  nations,  are  illustrated 
in  a  high^  interesting  manner.  The  nK)m  at 
ihe  head  of  the  stairs,  and  immediately  over 
the  cntraDce-hall,  is  devoted  to  zoology.  Be- 
yond this  room,  towards  the  east,  are  two 
others,  devoted  like  it  to  zoological  specimens. 
The  Mammalia  Saloon  forms  the  upper  story 
ai  the  south-east  angle  of  the  Museum  ;  and 
from  thence  proceed  a  magnificent  suite  of 
rooms,  called  the  £astem  Zoological  Galleiy, 
extending  along  the  whole  eastern  side  of  the 
building  from  south  to  north,  and  filled  with 
specimens  illustrating  the  natural  history  of 
animals.  Arrived  at  the  north-east  angle  of 
the  building,  we  find  a  double  range  of  galle- 
ries almost  as  beautifiil  as  the  former :  they 
are  vide  by  side,  and  occupy  the  upper  floor 
of  the  whole  northern  side  of  the  Museum, 
firmn  end  to  end.  One  of  these  ranges  is  the 
Northern  Zoological  Gallery,  and  the  other 
the  Mineralogical  Gallery. 

At  the  north-west  angle  is  a  staircase  lead- 
ing down  to  the  lower  story ;  but  turning  to 
the  left,  A  range  of  rooms  leading  along  the 
west  side  of  the  building  is  devoted  to  the  re- 
eeptioo  of  Egyptian  and  Etruscan  antiquities. 
There  are  portions  of  this  west  side  lately 
opened  to  visitors,  but  not  yet  filled  with  spe- 
dment :  they  lead  to  the  western  entrance  of 
the  Ethnographical  Boom ;  so  that  the  entire 
oreait  of  the  building  may  now  be  made.  The 
staircsse  conducts  the  visitor  down  to  an  ante- 
room at  the  northern  extremity  of  the  great 
E^^rptian  gallery  ;  from  which  ante-room  pro. 
ceeds  an  entrance  to  another  smaller  Egyp- 
tian room,  and  also  doors  leading  to  the  li- 
brary not  open  to  the  public.  Traversing  the 
Egyptian  Gallery  southward,  we  come  to  a 
land  of  laz^e  central  saloon ;  westward,  and 
pfoyeding  from  this  range,  is  the  Phigaleian 
^mlpCtDne-rooin ;  and  beyond  this  the  Elgin 
Sdoon,  where  the  valuable  sculptures  from 
the  Parthenon  are  placed. 

All  the  rooms  from  the  Egyptian  Saloon 
tack  to  the  entrance  are  of  recent  construction, 
and  many  of  them  are  not  yet  occupied  :  they 
▼dl  contain  the  Townley,  the  Xanthian,  the 
Xinereh,  and  other  collections  of  sculptures. 

Such  is  a  sketch  of  the  important  building 
vhicfa  is  silently  and  healthAilly  educa^g 
thomaadi  of  persons ;  for  every  visit  is  an 


educational  lesson,  in  some  form  or  other.  Of 
the  1,062,218  visits  made  to  the  British  Mu- 
seum  in  1840  ;  of  the  10,000  visits  made  on 
the  *  boxing-day '  of  1850 ;  it  may  safely  bo 
said  that  they  were  visits  in  a  proper  direction, 
baring  a  germ  of  good  in  them. 

BRTXHAM.  The  prosperity  of  this  sea- 
port of  Devonshire  is  chiefly  dependent  on  its 
fishery,  which  is  scdd  to  be  the  largest  in  Eng- 
land. More  than  200  sail  of  vessels,  compris- 
ing 20,000  tons  of  shipping,  and  employing 
1,500  seamen,  belong  to  this  town,  most  of 
which  are  engaged  in  the  fishing  trade.  The 
average  amount  received  for  fish  is  said  to  be 
600/.  per  week.  The  best  of  the  fish  are  sent 
to  Exeter,  Bath,  Bristol,  and  London.  The 
cost  for  carriage  alone  has  been  calculated  to 
average  1000/.  per  annum.  Turbot,  soles, 
whiting,  plaice,  mullet,  mackerel,  and  other 
kinds  of  fish  are  taken  in  considerable  num- 
bers. Daring  the  London  season  about  50  of 
the  decked  trawl  boats  are  usually  absent  from 
Brixham,  being  employed  in  supplying  the 
London  market  with  soles,  turbots,  &c.,  from 
Hull  and  Ramsgate,  fishing  over  all  the  inter- 
mediate space  between  those  places.  Several 
of  the  vessels  belonging  to  Brixham  are  em- 
ployed in  the  Mediterranean,  Spanish,  and 
coasting  trade. 

BROKER.  In  relation  to  ordinary  com- 
mercial dealings,a  broker  is  a  person  employed 
in  the  negotiation  of  mercantile  transactions 
between  other  parties,  and  generally  engaged 
in  the  interest  of  one  of  the  principals,  either 
the  buyer  or  the  seller,  but  sometimes  acting 
as  the  agent  of  both.  As  it  usually  happens 
that  brokers  apply  themselves  to  negotiations 
for  the  purchase  and  sale  of  some  particular 
article  or  articles,  they  acquire  an  intimate 
knowledge  of  the  qualities  and  market  value 
of  the  goods  in  which  they  deal,  and  obtain  an 
acquaintance  with  the  sellers  and  buyers  as 
well  as  with  the  state  of  supply  and  demand, 
and  are  thus  enabled  to  bring  the  dealers  to- 
gether, and  to  negotiate  between  them  on 
equitable  terms.  There  are  separate  brokers 
in  London  for  neariy  all  the  great  articles  of 
consumption ;  and  there  are  also  ship-brokers, 
exchange-brokers,  stock-brokers,  share  bro- 
kers, &c.,  to  conduct  the  transactions  indicated 
by  their  names.  Custom-house  brokers,  or 
agents,  are  licensed  by  the  Commissioner  of 
Customs ;  and  no  person  without  such  licence 
can  transact  business  at  the  Custom-house  or 
in  the  port  of  London  relative  to  the  entrance 
or  clearance  of  ships,  &c, 

BROMINE,  an  elementary  fitiid  body,  was 
discovered  in  1826  by  M.  Balard,  and  named 
from  $p&fi09  (stink),  on  account  of  its  strong 
and  disagreeable  odour.    It  is  found  in  sen 
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wftter,  in  sait  springs,  in  mineral  waten,  in 
many  marine  plants,  and  in  some  marine  ani- 
mals. Baiard  first  procured  it  from  a  salt 
spring ;  but  it  is  now  obtained  from  various 
sources. 

Bromine  is  liquid  at  the  usual  temperature 
of  the  air.  Its  specific  gravity  is  2.996.  It  is 
poisonous.  In  considerable  bulk  its  colour 
is  a  deep  brownish  red ;  in  small  quantities  it 
is  of  a  hyacin  thine  red.  Its  odour  is  extremely 
strong,  greatly  resembling  that  of  chlorine ; 
its  taste  is  disagreeable.  When  eicposed  to  a 
temperature  between  zero  and  4°  of  Fahren- 
heit, it  becomes  solid,  crystalline,  brittle,  and 
hard  enough  to  be  powdered.  It  boils  at  about 
116°  Fahrenheit,  and  its  volatility  is  great.  It 
suffers  no  change  by  tlie  agency  of  light,  heat, 
or  electricity,  and,  having  never  been  decom- 
posed, it  is  regarded  as  an  elementary  or  sim- 
ple substance.    It  is  very  corrosive. 

The  various  combinations  of  bromine  with 
other  substances  have  been  hitherto  but  little 
used  in  the  arts. 

BKOMSGROVE.  In  this  Worcestershire 
town  the  linen  mahufacture  was  formerly  car- 
ried on  to  a  considerable  extent,  but  has  been 
entirely  abandoned.  Nail-making  is  now  the 
principal  trade,  but  there  is  also  an  extensive 
manufactory  for  patent  buttons. 

In  the  parish  of  Stoke  Prior,  and  closely 
adjoining  that  of  Bromsgrove,  are  situated  the 
extensive  salt  and  alkali  works  of  the  British 
Alkali  Company.  The  manufacture  of  salt 
has  been  carried  on  for  centuries  in  the  ad- 
joining borough  of  Droitwich,  where  it  is  pre- 
pared from  rich  springs  of  native  brine.  The 
only  situations  where  rock-salt  had  been  met 
with  in  this  island  were  in  Cheshire,  previously 
to  its  being  discovered  at  Stoke  Prior,  where 
it  was  obtained  in  1829,  in  the  course  of  sink- 
ing a  pit  in  search  of  brine.  The  beds  of  salt 
were  of  great  thickness,  and  were  excavated  to 
a  considerable  extent;  but  at  present  the  sup- 
plies for  making  refined  salt  are  derived  from 
a  natural  brine  spring,  which  has  communi- 
cated with  the  excavations.  Immediately  after 
making  this  discovery,  the  proprietors  erected 
extensivo  works  for  the  manufacture  of  salt, 
and  for  the  preparation  of  British  alkali,  by 
tlic  decomposition  of  this  substance,  which 
very  speedily  changed  the  green  fields  and  rc- 
thred  lanes  into  an  active  manufactory  and  a 
lively  village.  The  works  have  become  very 
extensive  and  the  centre  of  a  considerable  po- 
pulation. 

BROMWICH,  WEST,  or  West  Bromwch, 
in  Stafibrdshire,  affords  a  remarkable  instance 
of  the  growth  of  population  and  wealth  through 
mining  and  manufacturing  industry.  A  few 
years  ago  it  was  little  else  than  a  banen  heath 


lying  on  either  side  of  the  road  from  Birming- 
ham to  Wolverhampton ;  but  it  has  gradually 
grown  up  to  a  town  nearly  three  miles  in 
length,  which  takes  the  name  of  the  parish  in 
which  it  is  situated.  The  existence  of  iron 
and  coal  beneath  the  surface  of  the  whole 
parish  is  the  cause  of  the  growth  of  the  town. 
The  manufacture  of  iron  goods  is  carried  on 
to  an  immense  extent  at  Bromwich  :  guns, 
gun-locks,  swords,  bayonets,  saddlers*  iron- 
mongery, fire-irons,  coach  ironmongery,chain8, 
bolts,  nails,  and  agricultural  implements,  are 
among  the  kinds  of  iron  goods  made  here. 

BBONZE  is  essentially  a  compound  of  cop- 
per and  tin,  which  metals  appear  to  have  been 
among  the  earliest  known.  Copper  is  not  un- 
frequently  found  in  its  metallic  state,  and  fit 
for  immediate  use;  and  tin,  though  not  so 
met  with,  often  occurs  near  the  surface,  and 
its  ore  is  easily  reduced.  These  metals,  Ihouitch 
neither  of  them  possesses  the  hardness  rtqui- 
site  for  making  instruments  cither  for  domes- 
tic or  warlike  purposes,  appear  to  have  been 
early  found  capable  of  hardening  each  other 
by  combination ;  the  bronze,  which  is  tlie  re- 
sult of  this  combination,  consisting  of  different 
proportions  of  them,  according  to  tlie  purposes 
to  which  it  is  to  be  applied. 

Bronze  is  always  harder  and  more  fusible 
than  copper ;  it  is  highly  malleable  when  it 
contains  85  to  90  per  cent  of  copper ;  temper- 
ing increases  its  malleability ;  it  oxidises  veiy 
slowly  even  in  moist  air,  and  hence  its  appli- 
cation to  so  many  purposes.  The  density  of 
bronze  is  always  greater  than  that  of  the  metLii 
of  the  metals  wliich  compose  it :  for  example, 
an  alloy  of  lOO  parts  of  copper  and  12  parts 
of  tin  is  of  specific  gravity  8.80,  whereas  by 
calculation  it  would  be  only  8.G3. 

The  green  hue  that  distinguishes  ancient 
bronzes  is  acquired  by  oxidation  and  the  com- 
bination with  carbonic  acid ;  and  tlio  modeiTis, 
to  imitate  the  effect  of  the  finer  antique  works, 
sometimes  advance  that  process  by  aiiificial 
means,^  usually  by  wasliing  the  surface  with 
an  acid.  Vasari  alludes  to  this  iiractice 
among  the  artists  of  his  time,  and  to  the 
means  they  adopted  to  produce  a  brown,  a 
black,  or  a  green  colour  in  their  bronze. 

Bronze  was  well  known  to  the  ancients. 
Among  the  remains  of  bron/e  works  of  art 
found  in  £g}'pt  none  are  of  large  dimensions.. 
Many  specimens  of  bronze  works  found  in  In- 
dia are  doubtless  very  ancient.  In  the  time 
of  Homer,  arms,  offensive  and  defensive,  are 
alwa^'s  described  as  being  made  of  bronze,  or 
perhaps  copper  alone,  which  it  is  possible  they 
liad  some  means  of  tempering  and  hardening. 
The  art  of  casting  statues  seems  to  have  been 
fint  practised  in  Asia  Minor,  Greece,  properly 
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BO  called,  being  tlien  probably  too  uncivilised 
io  undertake  such  works.  The  first  and  most 
simple  ptocess,  among  the  Greeks,  appears  to 
li&Ye  been  hammer-work;  in  wbich  lumps  of  tbe 
material  were  beaten  into  the  proposed  form  ; 
and,  when  the  work  was  too  large  to  be  made 
of  one  piece,  several  were  shaped,  and  the  dif- 
ferent parts  fitted  and  fastened  together  by 
means  of  pins  or  keys. 

The  art  of  metal-casting  in  regular  moulds 
was  undoubtedly  known  very  early,  though 
its  adoption  in  European  Greece  is  probably 
of  a  comparatively  late  date.  Its  progress 
was  evidently  marked  by  three  distinct  stages. 
The  first  was  beating  out  the  metal,  either 
as  solid  hammer -work  or  in  plates.  The 
next  was  casting  it  into  a  mould  or  form, 
the  statue  being  of  course  made  solid.  The 
last  stage  was  casting  it  into  a  mould,  with 
a  centre  or  core  to  limit  the  tliickness  of 
the  metaL  Bronze- casting  seems  to  have 
reached  its  perfection  in  Greeoe  about  the  time 
of  Alexander  the  Great.  The  ancient  statuaries 
seem  to  have  been  extremely  choice  in  their 
Belection  and  composition  of  bronze ;  and  they 
seem  abo  to  have  had  a  method  of  running 
or  welding  various  metals  together,  by  which 
they  were  enabled  to  produce  more  or  less  the 
e^ect  of  natural  colour.  Some  works  are  de- 
scribed that  were  remarkable  for  the  success 
which  attended  this  curious  and,  to  us,  unat- 
tainable process.  They  also  tinted  or  painted 
their  bronze  with  the  same  view  of  more 
closely  imiuting  nature.  I*liny  states  that 
there  were  three  sorts  oftheCorintLion  bronze ; 
the  £rst,  called  candidum,  received  its  name 
from  the  efiTect  of  silver  which  was  mixed  with 
the  copper ;  the  second  had  a  greater  propor- 
tion of  gold  I  the  third  was  composed  of  equal 
quantities  of  the  different  metals. 

The  Romans  never  attained  any  great  emi- 
nence in  the  arts  of  design.    Their  earliest 
statnes  were  executed  for  them  by  Etruscan 
artists.     Roflie,  however,  was  afterwards  filled 
with  a  prodigious  number  of  works  of  the  best 
schools  of  Greece ;  and  artists  of  that  country, 
unable  to  meet  with  emplojiiient  at  home, 
settled  at  Rome.    Zenodorus  executed  some 
magnificent  works  in  the  time  of  Nero.    But 
Phnjr,  who  Hved  in  the  reigri  of  Vespasian,  la^ 
ments  the  decline  of  the  art,  and  the  want  of 
skill  of  the  artists,  hi  his  time.    The  practice 
of  gildmg  bronze  statues  does  not  seem  to 
W  prevailed  tm  taste  had  much  deteriorated. 

mg  r»pid|r,  and  with  but  few  interruptions, 
ceases  to  interest  us  about  a.d.  20)  In  the 
beginning   of  the  thirteenth    ^   1  ?  »i! 

^l  thf  finest  iroria  Ar  ""^"^  ^*'  '°"'' 

««  Of  the   ancient  masters 


were  destroyed  fof  tbo  iiti-re  vuluc  of  tho 
metal.  Among  the  ft?tv  ^Vofks  saved  aru  tho 
celebrated  bfonze  hoiSe!!i,  it\\ic\\  now  decorat*^ 
the  extdrior  of  the  church  of  St.  Mark  at 
Venice. 

Passing  ove^  the  intermediate  age  of  bar- 
barism, we  arrive  at  the  epoch  of  the  Revival 
of  art  in  Italy,  ilnder  the  Pisani  and  others, 
about  the  fourteenth  and  fifteenth  centuries. 
I'he  celebrated  bronze  gates  of  the  Bdptistery 
at  Florence,  by  Ghiberti,  which  M.  Angelo 
said  were  fit  to  be  the  gates  of  Paradise,  are 
among  the  more  remarkable  Wurks  of  the 
time.  In  the  succeeding  century  we  find 
Guglielmo  della  Pdrta  practising  the  art  with 
great  success;  and  he  is  distinguished  by 
Vasari  for  adoptihg  a  ihode  of  casting  thitt 
was  considered  quite  original,  Ih  executing  faia 
colossal  statue  of  Paul  III.  The  metal  when 
run  from  the  furnace,  was  carried  downwards 
by  a  duct,  and  then  admitted  to  the  unddt 
side  or  bottom  of  the  motdd,  and  thus,  ftct9^ 
upon  by  a  superior  pressure,  ad  in  a  cominon 
fountjiin,  was  forced  upwards  till  the  mould 
was  entirely  filled.  It  is  necessary  in  this  pr^,. 
cess  that  the  mould  should  be  kept  in  a  6tal« 
of  great  heat,  in  order  that  the  metal  may  no« 
cool  before  the  whole  is  nm.  But  among  the 
artists  who  are  celebrated  fof  their  skill  ip 
bronze-casting,  Benvcnuto  OeUini  holds  a  dis- 
tinguished rank :  thei'e  are  fe#  collections 
that  cannot  boast  fiomo  specimens  of  his 
smaller  productions,  while  the  larger  works 
that  remain,  particularly  at  Flofence,  prot". 
that  his  high  reptttatioh  was  not  undeserved. 
In  his  process  the  metal  was  allowed  to  floir 
at  once  from  the  furnace  ihto  the  channels  or 
ducts  of  the  moulds. 

The  modem  practice  of  the  fenglish,  I^ench, 
Italian,  and  German  iu^sts  does  not  differ 
materially  in  it3  principle,  ftom.  thftt  of  the 
earlier  Italians.  The  process  is  described 
under  i'oUNDiNO. 

BroUze  fot  caundn  in  England  is  composed 
of  90  copper  and  10  tin.  iferonze  for  cymbald 
and  tamtans  is  comJ>09ed  of  78  copper  and 
22  Un ;  in  Ftance,  of  100  coppet  and  U  iXtL, 
English  bell-metal  donsists  of  copper  80,  till 
10.1,  zinc  5.6,  lead  4.3,  =  100.  Reflectors 
for  telescopes  consist  of  60  l)arts  of  coppeif 
and  33  parts  of  tin  ;  tliey  tescmble  steel  in 
colour,  ai*e  very  hard  and  brittle,  and  Suscep- 
tible of  a  fine  polish.  Bronze  for  medals  w 
formed  of  100  copper,  ahd  7  to  11  of  tin  and 
zinc. 

At  tlie  llledlietii  Exhibition  of  1850,  tbete 
were  many  bronzes  of  great  beauty  displayed. 
Abases,  chams,  keys,  flbttl®,  lamps,  busts,  sta- 
tuettes, censers,  fbuntains,  inkstands,  ewers, 
— ^these  were  among  the  specimens  exhibited. 
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The  articles  of  bronze  imported  are  dassed 
by  the  customs'  authorities  tmder  three  groups 
— ^Ist.  works  of  art,  2nd.  other  articles  in 
bronze,  and  3rd.  bronze  powder:  the  first 
group  is  stated  at  from  200  to  800  cwts. 
annually ;  the  second  and  third  groups  have 
a  value  of  about  2000/.  annually. 

BRONZING;  BRONZE  POWDER.  Much 
ingenuity  is  displayed  in  imitating  the  colour 
of  andent  bronzes — both  the  greenish  and 
the  rich  golden  tints.  Metals,  wood,  and 
plaster,  are  all  subject  to  surface-processes 
having  this  object  in  view. 

Captain  Bidding  states  that  the  Chinese 
exercise  the  art  of  bronzing  in  a  very  superior 
manner.  After  having  rubbed  the  vase  or 
other  ornament  with  coal-ashes  and  vinegar, 
they  diy  it  in  the  sun,  and  then  coat  it  with  a 
composition  of  which  the  following  are  the  in- 
gredients— ^two  parts  of  verdigris,  two  of  cin- 
nabar, two  of  sal  ammoniac,  two  of  the  beak 
and  liver  of  duck,  and  five  of  pounded  alum, 
— ^moistened  to  the  consistency  of  a  paste. 
When  the  article  is  thus  prepared,  it  is  passed 
through  the  fire,  and  washed  when  cold  ; 
'>gain  it  is  coated  with  the  composition,  again 
xlred,  and  again  washed ;  and  so  on  for  several 
times  in  succession. 

Becquerel  introduced  to  the  notice  of  the 
Acad^mie  des  Sdences,  a  few  years  ago,  a 
method  of  bronzing,  in  which  a  thin  layer  of 
bronze  is  applied  to  the  surface  of  any  article 
of  iron,  steel,  lead,  zinc,  tin,  or  other  metal. 
It  is  effected  by  predpitation  from  a  solution, 
through  the  agency  of  a  galvanic  battery  in 
^e  usual  manner  of  electro-metallurgy ;  but 
the  difficulty  surmounted  consists  in  the  dis- 
covery of  a  proper  solution.  The  solution 
described  by  Becquerel  consists  of  carbonate 
of  potash,  chloride  of  copper,  sulphate  of  zinc, 
and  nitrate  of  ammonia ;  with  a  plate  of  brass 
or  bronze  as  a  positive  decomposing  plate. 

A  process  of  bronzing  on  paper  is  now  fre- 
quently adopted  for  ornamental  purposes. 
Thin  plates  of  copper,  or  of  copper  alloyed 
with  some  other  metal,  are  beaten  out  into 
thin  leaves,  and  these  leaves  are  ground  or 
worked  to  powder.  A  pattern  is  printed  on 
the  surface  of  paper  with  an  adhesive  and 
rapidly-dxying  varnish ;  and  just  before  this 
varuiah  is  dry,  the  bronze  powder  is  rubbed 
on  with  a  piece  of  soft  cotton,  whereby  a  me- 
tallic lustre  is  produced,  varying  in  its  lint 
from  a  bright  gold  to  a  deep  red  colour,  ac- 
cording to  the  metaUio  constituents  of  the 
bronze  powder.  Sheets  of  paper,  thus  bronzed 
ailer  having  been  glazed  and  printed,in  various 
colours,  now  form  the  highly  adorned  cover- 
ings for  albums  and  many  other  kinds  of 
books. 


BRU'CIA,  a  vegetable  alkali,  fomid  in  the 
bark  of  the  UrychnM  ntix  vomtco,  and  in  some 
other  kinds  of  bark.  It  is  a  non-crystallised 
substance,  resembling  wax  in  appearance; 
but  it  crystallises  under  certain  circumstances 
in  colourless  oblique  four-sided  prisms.  It 
combines  with  the  prindpal  adds  to  form  Ni- 
troie.  Muriate,  Sulphate,  Oxalate,  Phosphate, 
BJidAcetate  of  Brucia:  most  of  which  are  crys- 
tallised, and  have  a  bitter  taste. 

Bruda  acts  on  the  human  system  as  a  vio- 
lent poison,  and  in  precisely  the  same  man- 
ner as  strychnia,  but  more  gently,  being  mach 
less  powerful. 

BRUGES  {Brugge),  capital  of  the  Belgian 
province  of  West  Flanders,  has  considerable 
manufactures  of  linens,  lace,  wooUen  and  cot- 
ton goods,  salt,  refined  sugar,  earthenware, 
paper,  distilled  liquors,  and  other  minor 
branches  of  industry. 

Many  of  the  Bruges  manufactures  will  be 
illustrated  at  the  Exhibition  of  1851. 

BRUNEL,  MARK  ISAMBERT.  So  long 
as  engineering  genius  and  mechanical  inven- 
tion are  honoured,  so  long  will  the  name  of 
Brunei  occnpy  a  niche  among  the  worthies  of 
industxy. 

The  late  Sir  M.  I.  Brunei  was  bom  at  Hae- 
queville  in  Normandy,  in  1768.  He  studied 
first  for  the  church,  and  then  for  the  navy  ; 
but  the  natural  bent  of  his  mind  marked  oat 
another  career  for  him.  He  was  obliged  to 
flee  to  the  United  States  during  the  French 
Revolution,  and  here  he  commenced  his  en- 
gineering career ;  but  feeling  that  England 
was  a  better  sphere  for  him,  he  crossed  the 
Atlantic  about  the  year  1800,  and  devoted  the 
rest  of  his  life  to  mechanism  and  engineering 
in  the  coimtry  of  his  adoption.  His  first  great 
work  was  the  Block  Machinery  at  Portsmouth, 
which  occupied  him  till  1806.  [Block  Ma> 
CHINERY.]  He  next  constructed  the  Royal 
Saw  Mills  at  Chatham  and  Woolwich.  Soon 
after  this  he  invented  a  beautiful  little  ma- 
chine  for  winding  cotton  thread  into  balls.  In 
1813  he  contrived  an  extensive  series  of  ma- 
chines for  making  shoes  for  the  army ;  but 
these  machines  have  not  been  used  since  the 
war.  He  was  engaged  in  building  one  of  tlie 
early  steamboats,  and  introduced  many  im- 
provements in  marine  engines.  After  nume- 
rous minor  works  he  projected  the  Thames 
Tunnel :  having  previously  proposed  to  the 
Emperor  Alexander  the  construction  of  a  tun- 
nel  under  the  Neva  at  St  Petersburg,  to  ob- 
viate the  evils  occasioned  by  the  freezing  of 
the  river  in  winter.  The  Thames  Tunnel  was 
commenced  in  1824,  but  was  not  finished  (^so 
far  even  as  it  may  yet  be  deemed  finishftd) 
until  184^,  under  an  amount  of  diflicuUy  which 
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would  have  crnahed  any  but  an  indomitable 
mind.     [Thahzs  Tunksl.] 

During  the  later  yean  of  his  life.  Sir  Mark 
(who  reeemd  the  honour  of  knighthood  da- 
rn^ the  Melbonme  administration)  did  not 
engage  in  any  great  enterprizes,  but  lived 
quietly  and  respected  to  a  good  old  age.  He 
died  in  Dec  1849 ;  leaving  a  worthy  snocessor 
in  his  800,  the  present  Mr.  I.  E.  Brunei,  en- 
gineer of  the  Great  Western  Railway  and  of 
other  extensive  works. 

BBUNNy  the  capital  of  the  Austrian  pro- 
vince of  Moravia  and  Silesia,  is  the  principal 
seat  of  the  woollen  manufactures  of  Austria. 
Its  fine  woollen  cloths  and  kerseymeres  are  in 
great  xepnte.  It  also  manufactures  largely 
bDcs,  ribbons,  yams,  machinery,  leather,  cot- 
ton prints,  soap,  and  vinegar.  It  has  four 
wholesale  niaikets  in  the  year,  which  are  each 
of  foorteen  days'  duration,  and  to  which  manu- 
fiKtnreis  from  all  parts  of  Austria  resort  in 
eoosiderable  numbers. 

BRUNSWICK.  The  duchy  of  Brunswick 
is  rich  in  mines,  which  are  of  two  classes ;  one 
class  comprising  such  as  are  worked  in  con- 
jimetioD  with  the  Hanoverian  government, 
and  the  other  independently  of  it.  The  an. 
nnal  produce  of  the  first  dass,  which  includes 
the  mines  on  the  Rammalsberge,  in  the  Upper 
Han,  has  ever  since  the  year  1788  been  divi- 
ded into  seven  ahares,  of  which  Hanover  takes 
four  and  Brunswick  three.  These  mines  are 
snder  the  direction  of  a  joint  board  at  Goslar, 
and  consist  of  one  of  gold,  three  of  silver,  cop- 
per, and  lead,. and  three  copper  and  sulphur 
woiica.  The  independent  mines  lie  on  the 
Lower  Harz,  in  the  principality  of  Blanken- 
bojg,  near  Seesen,  and  the  (hsirict  of  the 
Weser;  their  principal  produce  is  iron. 

Brunswick  produces  marble,  alabaster,  lime- 
stone, gypenm,  potter's  clay,  asbestos,  serpen- 
tiae-stone,  agate,  jasper,  chalcedony,  gamots, 
pophyxy,  sandstone,  freestone,  coal,  and  alum. 
Then  are  salt^worics  at  Salzdahlmn,  Schon- 
ittgPD,  SalzUebenhaU,  and  JuliushalL 

The  chief  manufactures  of  the  Duchy  are 
a«Uls,  yam  and  Hnen,  stockings,  doth  made 
of  a  mixtare  of  woollen  and  linen,  oil,  paper, 
(ypsam^  earthenware,  tobacco  pipes,  glass, 
ftoap,  and  beer.  The  export  and  import  trade 
is  imall,  on  aeooont  of  the  want  of  sea-coasts. 

BRUSA  or  BBUSSA,  a  city  in  Asia  Minor, 
iLcFot  <X)  miles  from  Constantinople,  is  one  of 
the  moat  flourishing  towns  in  the  Turkish 
empire.  Its  satins  and  tapestry  are  of  the 
bat  quality.  Ganaea,  taffetas,  and  cottons, 
are  also  mannibctnred.  The  trade  with  the 
interior  is  catried  on  by  the  caravans  which 
pMs  throogh  the  town  between  Constantinople 
and  Smyrna.   Bmaais  the  centre  of  a  district 


in  which  a  great  quantity  of  raw  silk  is  pro- 
duced, to  the  amount  of  about  half  a  million 
lbs.  annually ;  and  the  cultivation  of  the  mul- 
berry is  yearly  on  the  inciiesse.  Grapes,  me- 
lons, and  fruits  of  all  kinds,  are  abundant 
Meerschaum  clay  is  dug  in  the  neighbouring 
mountain.  British  long-cloths,  dyed  sarcenets, 
cotton  shirtings,  cambrics,  chaU*  or  thin 
figured  woollen  dresses,  cotton  twist,  Paisley 
shawls,  and  printed  calicoes,  find  a  ready 
market  at  Brusa. 

BRUSH-MAKING.  Brushes  and  brooms 
may  be  classified  into  simple  brushes,  or  such 
as  consist  of  a  single  tuft  of  hairs,  be  it 
large  or  small;  and  compound  brushes,  or 
such  as  have  many  tufts.  The  fonner  may 
be  subdivided  into  such  as  are  inserted  in  a 
handle,  or  in  a  tube  which  serves  to  connect 
them  with  a  handle,  as  the  several  varieties 
of  /bmrj^mci/li,  mounted  in  quills,  and  painters' 
tooUy  which  are  similsrly  inserted  in  tubes  or 
fiattened  cases  of  tin,  or  put  into  the  cleft  end 
of  a  wooden  handle,  and  bound  round  with 
twine  or  thread,  smeared  over  with  glue ;  and 
the  larger  and  coarser  brushes,  in  which  the 
end  of  the  handle  is  inserted  and  bound  up  in 
the  midst  of  the  tuft,  such  as  the  large  paint- 
ing and  dusting  bnuhe$  (technically  so  called), 
used  by  house-painters,  and  the  much  larger 
carpet  broonu  and  betonu  or  birch-broonu.  Stock- 
brushei  form  an  intermediate  kind,  in  which 
several  simple  tufts  or  brushes  are  separately 
attached,  side  by  side,  to  the  thin  edge  of  a  flat 
board-like  stock  or  handle :  such  are  used  for 
whitewash  and  distemper.  Compound  brushes, 
consisting  of  several  tufts  or  knotSf  inserted 
in  a  stock  or  handle,  range  under  two  principal 
kinds  :  wt-wcrk  or  pan-work,  and  drawn  work. 
For  both  the  wooden  stock  is  bored,  usually 
in  a  lathe,  with  holes  vaiying  in  size,  depth, 
and  direction,  according  to  the  kind  of  brush. 
In  pan-work,  the  tufts  or  knots  are  formed  by 
gathering  together  as  many  bristles  or  hairs 
as  may  be  needed,  striking  one  end  even, 
dipping  it  in  melted  pitch,  binding  it  round 
with  thread,  and,  having  dipped  it  again  in  the 
pitch,  setting  it  in  one  of  the  holes  in  the  stock 
with  a  peculiar  twisting  motion.  Common 
house-brooms  of  most  kinds,  and  some  duMlen, 
are  made  in  this  way.  In  drawn  brushes  the 
boring  of  the  stock  is  more  carefully  per 
formed,  and  a  small  hole  is  carried  through 
from  the  extremity  of  each  knot-hole  to  the 
back  of  the  stock ;  and  the  brushmaker,  taking 
in  one  hand  about  half  as  many  bristles  as 
will  fill  the  knot-hole,  passes  their  root  ends 
through  the  bight  or  loop  of  a  fine  flexible 
wire  which,  with  the  other  hand,  he  has  passed 
double  through  tlie  hole  from  the  back  of  the 
stock.    He  then  pulls  the  wire  smartly,  the 
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effect  of  which  is  to  draw  fhe  tuft  into  k  Mght 
ot  double,  tfnd  to  forde  it  as  far  as  possible 
into  the  kilothole.  Alter  proceeding  thtts 
from  hole  to  hole,  he  cnts  the  eilds  of  the 
bristles  eyehly  to  the  required  leh^th  with 
shears.  Brushes  of  this  character  comf)ris6 
scrubbing,  shoe,  clothes,  tooth,  and  nail 
brushes.  Ih  Such  the  stifihess  of  the  root 
end  of  the  bristles  is  mostly  desirable ;  while 
in  such  as  are  used  for  laying  on  colout,  dust- 
ing, or  sweeping,  the  softness  of  the  flag  or 
taper  ends,  whidh  are  cut  as  Httle  as  possible, 
is  preferable.  The  stocks  of  drawn  brushes 
kre  usually  corered  at  the  back  with  a  reileer, 
whitih  eonceals  and  |)rotects  the  Wires ;  but 
small  brushes  set  in  bone  or  ivory  are  often 
drawn  with  silver  wire,  which  is  eithef  left 
visible  0^  sunk  in  fine  grooves  which  are  sub- 
sequently filled  with  hard  ted  cement  The 
best  are  trepanttedi  6t  hilte  the  drawing  holes 
so  contrived  as  to  come  out,  not  through  the 
back,  but  at  some  tthcdnspicuous  part  of  the 
stock,  where  they  may  be  filled  up  with  smdll 
plugs  after  the  drawing,  which  Is  doiie  with 
silk  instead  of  wire.  Mr.  Hancock  has 
(patented  a  brush  in  whi(5h  leather  is  used  in- 
stead of  wood  or  othet  unyielding  material  for 
the  stock. 

Thebrttsh  manufacture  is  ekiefly  a  domestic 
one,  and  is  well  adapted  for  the  employment 
of  females  and  children.  The  chief  materials 
eln^loyed  are  bristles^  many  of  which  are  im- 
jjorted  from  Russia  and  Poland,  and  are  sorted 
into  black,  gray,  yellow,  while,  and  UHia^  the 
lightest  of  all ;  horse-hair,  goat's  hair,  and  othei* 
kinds  of  hait;  fibres  of  whalebone;  a  dark- 
coloured  Vegetable  fibre  called  bass,  used  for 
stable  and  other  coarse  brooms ;  and  wisk^  a 
light-coloured  vegetable  substance  of  much 
finer  quality,  used  fof  carpet-brooms,  and  a  very 
fltie  variety  for  velvet-brushes ;  woods  of 
various  kinds  for  the  stocks  and  veneers  ;  and 
wire,  usually  of  brass,  but  sometimes  of  a 
8u|)erior  compound,  looking  much  like  copper, 
called  red  brass  wire. 

Mr.  Cole,  a  bmsh-mahufadturer,  took  out  a 
patent  in  i842  for  numerous  improvements  in 
Dmsh-moking.  In  the  general  modes  of 
making  brushes  the  bristles  are  fixed  in  their 
places  either  by  some  kind  of  cement  or  by 
wire  ;  but  in  Mr.  Cole's  new  method  the  knot 
of  bristles  is  kept  in  each  hole  by  the  hole 
being  made  of  a  Conical  shape,  with  the 
smaller  end  of  the  cone  tit  the  face  or  hair 
side  of  the  brush :  the  knot  is  so  sTiaped  that 
it  maintains  its  place  in  the  brush  without 
eithet  cement  or  iWre.  A  second  improvement 
consists  hi  steeping  in  a  preservative  solution 
the  striilg  Willi  wMeb  soiiie  brushes  are  bound 
'  M  tti  10  emlfle  fhdm  to  be  placed  in 


WAier  without  loosening.  A  third  consists  in 
a  newmode  of  fastening  wedge-shaped  bandies 
into  various  kiiids  of  brushes^  A  fotirth  con- 
Bistii  in  the  inainifiteture  of  a  hew  kind  of 
brush  fo^  delicate  purposes,  by  making  a 
covering  of  plush  td  A  foundation  of  white 
flock.  A  fifth  consists  in  making  brashes  or 
pencils  of  spun  glass,  by  which  aquafottis  and 
other  corrosive  adds  can  be  applied  by  silver- 
Smiths  and  jewellers  with  more  dehcacy  and 
safety  than  by  any  of  the  usual  means.  A 
sixth  improvement  is  in  the  construction  of 
btnshes  intended  for  cleansing  decanters  and 
bottles.  A  seventh  relates  to  brushes  for 
cleaning  cruets  and  small  phials. 

Various  patents  have  been  taken  out  for 
making  fietible  backs  to  brushes. 

A  recent  project,  the  subject  of  a  patent, 
is  td  make  brushes  and  brooms  of  the  branches 
of  the  cabbage-palmetto  tree,  in  such  a  vins 
that  the  handle  shall  form  one  piece  mtb  the 
brush. 

In  Mr.  Cocker's  brushes,  registered  in 
1849,  the  bristles  are  set  diagonally,  by  which 
more  of  them  are  brought  into  action  at  once, 
and  the  surface  of  the  brush  is  firmer. 

BRUSSELS,  the  capital  of  Belgium,  is  a 
place  of  considerable  manufacturing  activity. 
The  manufacture  of  lace  is  carried  on  to  a. 
considerable  extent;  the  quality  is  very  su- 
perior, and  the  finest  sorts  fetch  from  3,000 
to  4,000  francs  a  pound.  A  few  facts  con- 
cerning the  lace  manufactutc  of  Brussels,  in 
connection  with  the  Exliibition  of  Industry, 
are  given  in  the  tntroduclion  to  Uiis  worlt. 
Many  oUier  manufactures  are  also  prosecuted, 
among  >vhich  ai'e  carpets,  silk  hats,  cutlery 
and  sm^ical  instruments,  hosiery,  calicoes, 
gold  and  silver  lace,  paper-hangings,  uphol- 
stery, porcelain,  hardware,  and  chemical  pro- 
ducts. Vast  numbei'S  of  books  are  printed  in 
Brussels,  a  loi'ge  number  of  which  are  cheap 
reprints  of  foreign  works,  chiefly  French. 

BRYO'NIA,  the  wild  Brjony'of  our  hedges,  , 
Bryonia  dioica,  is  a  plant  formerly  much  em- 
ployed in  rural  pliarmacy,  but  now  disused. 
It  was  chiefly  employed  on  account  of  the 
powerful  drastic  properties  of  its  roct  Over- 
doses are  extremely  dangerous,  and  some- 
times even  fatal.  I'he  peculiar  principle  of 
Bryony  root  is  called  bryonin.  It  is  a  Jrellowish 
white  substance,  sometimes  with  a  red  or 
brownish  tint  Its  taste  is  at  first  rather 
sweet,  then  styptic,  and  extremely  bitter.  It 
is  a  drastic  purgative,  and  poisonous  in  too 
large  doses. 

BUCCINA,  a  mUitaiy  instrument  of  the 
shrill  horn  or  cornet  kind,  in  use  among  the 
ancients,  and  by  some  supposed  to  have  been 
fonned  of  the  horn  of  the  bull  or  goat.    Ao- 
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coT^iilg  to  (fChets  it  was  tbe  slieU  of  tlie  bao- 
dnuin,  a  fish.  Tegetias  says  that  it  was  made 
of  brass,  and  betit  in  a  circle.  The  probability 
is,  that  in  its  primitive  state  it  was  a  simple 
horn,  and  that  subsequently  it  was  formed  of 
a  more  durable  materiaL 

BUCHAREST,  the  capital  of  WaUachia, 
is  the  grand  commercial  mart  fat  the  princi- 
pality, and  the  inhabitants  carry  on  an  exten- 
sive trade  in  grain,  wool,  honey,  wax,  tallow, 
and  cattle.  There  are  no  large  manufactures ; 
but  small  quantities  of  woollen  cloths,  carpets, 
brandy,  S:c.^  are  made. 

BUCK-WHEAT.  The  cultivation  of  buck- 
wheat has  never  been  very  extensive  in  the 
variable  climate  of  Britain.  It  is  not  so  well 
adapted  to  cold  wet  soils  as  to  warm  sands  ; 
nor  is  it  so  certain  a  crop  as  oats  or  barley  on 
lands  which  are  suited  to  the  growth  of  these 
grains.  For  countries  where  there  are  very 
poor^light  lands  with  a  hot  dry  climate,  un- 
fa vonrable  to  the  growth  of  oats  and  not  rich 
enough  for  barley,  buck-wheat  is  a  great  re- 
source. Under  particular  circumstances,  it 
might  be  introduced  with  advantage  into  many 
parts  of  England  where  it  is  now  unknown. 
It  is  sown  tolerably  thick,  and  when  the  plant 
is  in  its  greatest  vigour  and  in  full  blossom 
a  roller  is  passed  over  the  crop  to  lay  it  level 
with  the  ground.  Manure  is  seldom  or  never 
laid  upon  land  in  which  buck-wheat  is  sown, 
because  even  where  manure  is  abundant  it 
is  reserved  for  other  crops  supposed  to  re- 
quire it  more. 

Buck-wheat  is  sometimes  cut  in  its  tender 
btate  for  soiling  cattle.  It  is  said  to  increase 
the  milk  of  cows,  and  is  occasionally  pastured 
by  sheep.  It  may  be  given  to  horses  instead 
of  oats,  or  mixed  with  them.  No  grain  seems 
so  eagerly  eaten  by  poultry,  or  makes  tbem 
lay  eggs  so  soon  and  so  abundantly.  The 
meal,  when  it  is  ground,  is  excellent  for  fat- 
tening cattle  or  pigs.  The  flour  is  fine  and 
white,  but,  from  a  deficiency  in  gluten,  does 
itot  make  good  fermented  bread.  It  serves 
well  however  for  pastry  and  cakes ;  crumpets 
made  of  buck-wheat  flour,  eaten  with  butter, 
are  a  favourite  dainty  with  children  in  Hol- 
Und.  A  hasty  pudding  is  also  made  of  the 
^ovr^  with  water  or  milk,  and  eaten  with 
butter  or  sugar. 

Out  of  nearly  11,000,000  quarters  of  com 
and  meal  imported  in  1849,  only  627  quarters 
were  buck-wheat. 

BTJCKINOHAMSHIHE.    A  little  cheese 

is  made  in  this  county;  but  the  quantity  of 

buttar  is  much  larger,    it  i«  chiefly  sent  to 

n  made  up  in  the  form  of  oblong  rolls 

g  two  pounds   each.    It  is  sent  m 

lalled  from  theu:  shape  JlaU,  which 


liold  from  20  to  40  rolls.  Their  depth  Is 
uniformly  11  inched.  Each  flat  is  marked  with 
the  initialfi  of  the  dairymad  %ho  sends  the 
butter,  and  the  carrier  who  conveys  it,  to 
whom  also  the  flat  belohgs.  Many  of  the 
calves  in  the  dairy  farms  are  fattened  for 
veal,  for  the  London  Hiarket  The  rearing 
and  fattening  of  ducks  for  the  early  London 
season  is  carried  on  to  a  large  extent  It  is 
said  that  ducks  to  the  value  of  4,000/  are  sent 
annually  from  Aylesbury  alohe,  and  20,000/. 
worth  from  the  whole  county. 

BUDA,  or  OFEN,  is  that  half  of  the  me- 
tropolis of  Hungary  which  stands  on  the  left 
bank  of  the  Danube ;  tlie  other  half,  Pesth, 
being  on  the  right  bank.  Buda  manufactures 
a  Utde  silk  and  velvet,  leather,  some  cottons, 
and  woollens.  It  possesses  also  a  cannon- 
foundry,  copper  foundries,  a  gunpowder  ma- 
nufactory, a  silk-spinning  mill,  and  a  tobacco 
manufactory.  The  trade  of  the  town  princi- 
pally consists  in  the  wines  produced  by  the 
vineyards  in  the  environs,  to  the  annual 
amount  of  about  4,500,(XK)  gallons.  This  wine, 
which  is  well  known  under  the  name  of 
*  Ofener-wein,'  comes  from  the  extensive  vine- 
yards belonging  to  the  town  itself,  which  are 
said  to  cover  an  area  of  70  square  miles.  But 
Buda  is  now  perhaps  more  interesting  to  us 
since  the  magnificent  suspension-bridge  over 
the  Danube  has  been  built  by  our  country- 
man, Mr.  Tiemey  Clark :  perhaps  the  finest 
engineering  work  on  the  Danube. 

BUDDING  is  an  operation  in  hortiaulture. 
by  means  of  which  the  branches  of  one  kind 
of  plant  are  often  made  to  grow  upon  the 
stem  of  another  kind.  It  is  adopted  for  the 
piu*pose  of  artificial  propagation,  either  by 
planting  the  separate  buds  in  earth,  or  by  in- 
troducing them  into  tlie  branches  of  other 
plants.  The  former  is  colled  propagation  by 
eyes ;  the  latter  only  is  technically  named 
budding. 

There  are  several  modes  of  budding,  such 
as  reversed  budding  and  scaHop-budding^  which 
are  occasionally  practised,  lloses,  plums, 
peaches,  nectarines,  cherries,  and  many  other 
plants  are  chiefly  propagated  thus,  and  there 
is  no  theoretical  reason  why  it  should  not  be 
extended  to  all  species.  In  practice  however 
it  is  occasionally  found  impracticable,  as  in 
heaths,  in  vines,  ^c,  owing  to  specific  causes 
which  varj'  in  different  instances. 

Budding  is  usually  performed  in  the  months 
of  July  and  August,  because  at  that  season 
the  bark  separates  freely  from  the  wood,  and 
the  yoimg  buds  are  fully  formed ;  but,  when- 
ever the  two  latter  conditions  can  be  satisfied, 
the  operation  may  take  place  equally  well. 

BUDE-LIGHT  is  the  name  given  by  its 


471 


BURETrE. 


BUBSLEM. 


472 


■Dehor  and  oable  in  cases  where  the  latter  has 
heen  hroken,  or  where  it  has  heen  cat,  in 
order  to  provide  on  emergencies  for  the  safety 
of  the  ship,  when  circumstances  do  not  admit 
of  the  anchor  being  weighed  into  the  vessel. 
The  first  description  of  buoys  are  denominated 
public  buoys,  and  the  last  private  buoys. 
Another  kind  of  buoys  are  those  placed  in 
harbours  to  mark  the  situation  of  mooring- 
ohains  to  which  ships  frequenting  the  port  are 
made  fast. 

Until  the  reign  of  Queen  Elizabeth  all 
public  buoys  in  this  kingdom  were  under  the 
management  of  the  Lord  High  Admiral ;  but 
since  1594  they  have  been  under  the  control 
of  the  Trinity  House.  The  amotmt  of  reve- 
nue annually  collected  for  the  use  of  buoys  by 
the  Trinity  House  corporation  is  between 
11,00(U.  and  12,000/.  The  charge  made  is 
according  to  the  tonnage  of  the  vessels  fre- 
quenting the  ports  in  or  leading  to  which 
buoys  are  placed :  the  rates  vary  according  to 
circumstances,  and  are  highest  in  the  port  of 
London,  where  British  and  foreign  privileged 
vessels  (those  belonging  to  countries  with 
which  we  have  '  reciprocity  treaties')  pay 
one  penny  per  ton ;  and  foreign  vessels  not 
privileged  pay  two  pence  per  ton. 

The  buoys  which  are  sometimes  used  as 
life-preservers  are  noticed  elsewhere  [Life- 
Buoys.] 

BURETTE,  is  an  instrument  invented  by 
M.  Gay-Luasao,  for  the  purpose  of  dividing  a 
given  portion  of  any  liquid  into  100  or  l/XK) 
equal  parts.  It  consists  of  a  measure  of  de- 
finite capacity,  a  graduated  tube,  and  another 
tube  of  smaller  bore  attached  to  the  former. 
It  is  much  used  in  French  chemical  factories, 
but  is  scarcely  known  in  England. 

BURNING  GLASSES  AND  MIRRORS. 
A  convex  lens  or  a  concave  mirror,  by  collect- 
ing a  quantity  of  light  within  a  small  space  at 
the  focus,  will  also,  if  the  lens  or  mirror  be  of 
considerable  size  and  the  light  very  strong,  as 
that  of  the  sun,  collect  a  quantity  of  heat 
sufficient  to  destroy  almost  any  substance. 
This  property  has  been  long  known.  Among 
tlie  earliest  attempts  to  produce  considerable 
effects  by  burning  instruments  is  that  of 
Tschirnhausen,  who,  about  the  year  1700, 
made  a  glass  lens  98  inches  diameter  and  7 
feet  focal  length,  by  which  the  concentrated 
light  of  the  sun,  in  a  short  time,  burnt  wood, 
melted  small  pieces  of  metal,  vitrified  slate, 
&o.  In  the  year  1747  M.  Buffon  constructed 
an  apparatus  which,  on  a  concave  surface, 
cairied  220  plane  miirore )  with  this  the  sun's 
light  burnt  wood  at  the  distance  of  200  feet, 
and  melted  metals  at  60  feet  About  the  year 
1800    Mr.  Parker,  in  London,  executed   a 


burning  lens  of  flint  glass  3  feet  diameter  and 
6  feet  8  inches  focal  length,  with  which,  by 
concentrating  the  sun's  light,  he  fused  gold  in 
three  seconds,  steel  in  12  seconds,  and  lime- 
stone in  55  seconds ;  and,  by  the  heat  thus 
produced,  a  diamond  weighing  10  grains  was 
reduced  to  six  grains. 

As  a  source  of  heat,  the  burning  glass  has 
not  yet  been  made  available  in  manufactures, 
except  in  a  few  trifling  instances :  but  there  is 
nothing  irrational  in  supposing  that  it  may 
one  day  subserve  useful  purposes. 

BURNLEY  is  one  of  the  busy  cotton-spin- 
ning towns  of  Lancashire.  The  trade  of  the 
town  was  formerly  confined  to  woollens :  but 
the  cotton  manufacture  is  now  the  staple.  At 
the  present  time  (1850)  there  are  about  30 
cotton  spinning  and  weaving  mills ;  there  are 
no  cotton  bleaching  or  dye  works ;  but  there 
are  two  calico  printing  establishments.  There 
are  also  three  worsted  mills.  Besides  the 
above,  Burnley  contains  four  com  mills  (one 
of  them  very  large),  iron  foundries,  machine- 
making  works,  brass  foundries,  roperies,  tan- 
neries, breweries,  and  collieries. 

The  Leeds  and  Liverpool  canal,  and  the 
East  Lancashire  and  other  railways,  afford 
media  for  the  conveyance  of  goods  througli 
the  whole  line  of  countiy,  from  the  German 
Ocean  to  the  Irish  Sea.  Besides  its  manu- 
factures Burnley  sends  coal,  freestone,  and 
slate  firom  the  vicinity. 

BURNT-EAR,  in  com,  is  a  disease  in  whieli 
the  fiructificadon  of  the  plant  is  destroyed 
and  as  it  were  burnt  up :   hence  its  Englisli 
name  and  the  corresponding  names  of  charbon 
in  French  and  brand  in  German.  In  burnt-ear 
the  black  powder  which  appears  in  the  ear  is 
extemal,  and  the  grain  has  either  never  been 
formed,  or  its  coat  has  been  destroyed,    so 
that  the  whole  ear  appears  black  or  burnt. 
The  powder  also  has  no  smell,  and,  bein^ 
easily  blown  away  by  the  wind,  or  shaken  otr 
in  the  reaping,  little  of  it  adheres  to  tho  com 
or  is  mixed  with  it  when  ground;  and,  ex- 
cept the  loss  of  so  much  grain  as  would  have 
been  contained  in  the  sound  ears,  no  grout 
detriment  arises  to  the  quality  of  tlie  com. 
Microscopic  observations  show  that  the  blai-k 
powder    consists  of  the    minute  germs     <.»r 
sporules  of  a  parasitical  fungus,  which    aro 
developed  in  the  growing  ears  and  live  t>n  it<^ 
substance.   The  best  preservative  against  tl)i.<> 
disease  is  to  drain  the  land  well  and  keep  it  in 
good  heart 

BURSLEM,  in  Staffordshire,  often  receive - 
the  name  of  the  *  Mother  of  Potterie»,'  having 
been  the  first,  and  for  a  long  period  the  ohifi 
of  the  pottery  towns.  From  an  early  periv>i: 
it  has  been  distinguished  for  the  variety  aiK 
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eueilenee  of  the  days  in  its  Tioinitj.  All  the 
sabsoil  of  the  town  is  daj,  Yaiying  from  two 
to  ten  feet  in  thickness ;  it  is  called  in  the 
ndghbonrhood  tough  Tom,  and  is  employed 
in  the  mannJactore  of  red,  brown,  and  yellow 
Tares.  Below  the  snhsoil  is  a  very  thick  stra- 
torn  of  fire  clay,  of  which  the  saggers  or  baking 
vessels  for  the  pottexy  kilns  are  made.  Be- 
low the  fire-clay  is  coal.  Most  of  the  early 
iiDproTements  in  the  pottery  manufacture 
▼ere  made  at  Burslem ;  and  the  town  tool^ 
the  lead  in  this  art,  untU  Wedg^'ood  removed 
thence  to  £tmria.  Longport  is  now  so  closely 
muted  to  Bnrslem,  that  the  two  form  in  effect 
one  large  town,  every  part  of  which  is  occupied 
hy  the  pottery  works,  the  houses  of  the  work- 
people and  employers,  or  the  shopkeepers. 
N'^  town  in  England,  perhaps,  is  more  depen- 
dent on  one  particular  branch  of  manufacture 
than  Bnrslem  is  on  that  of  porcelain  and 
eszthenware.  There  are  at  the  present  time 
ic  the  whole  parish  nearly  forty  pottery  esta- 
^•U'^hments  ;  besides  glass-works  at  Longport 
BURT  is  one  of  the  active  manufacturing 
t^'vns  of  Lancashire.  The  manufactiire  of 
T  -<nen  doth  became  a  staple  article  of  trade 
is  this  place  so  far  back  as  the  fourteentli  cen- 
htt,  and  flourished  to  such  an  extent  that  in 

♦  V 

xp.h  reign  of  Elizabeth  one  of  her  aulnagers 
Ti^  stationed  in  the  town  to  stamp  the  cloth. 
Vt<  to  a  much  later  date  woollens  were  almost 
^Lr  sole  manufacture  of  the  place ;  but  upon 
'l«?  introdnction  of  the  cotton  trade  into  the 
*'•  ::r.tT  many  of  the  inhabitants  became  weav- 
«.-•  i-»f  cotton  fabrics,  and  the  woollen  trade 
}  ^^  b»ren  gradually  retiring  into  Yorkshire  and 
'''^  *r  parts  of  the  country  where  the  cotton  ma- 
n  iscvsiTP.  is  less  paramount.  The  different 
i'TMehes  of  the  cotton  maimfactture,  owing  to 
•'  •»  -icinity  of  Bury  to  the  Manchester  mar- 
i-^,  and  the  abundant  supply  of  coal  and  wa- 
*  r.  are  carried  on  to  a  considerable  and  in- 
rrr;»<iDg  extent  in  this  and  the  adjoining 
T  Tn^hip. 

'*'*veral  important  improvements  in  the  cot- 
t  ti  mannfactore  took  their  rise  in  this  place. 
A  n*ir  method  of  throwing  the  shuttle  by 
iL'^ns  of  the  picking-peg  instead  of  the  hand, 
a.  i  tkenoe  called  the  fly-shuttle,  was  invented 
\:  J^bn  Kay,  a  native  of  the  town :  and  in 
I'^f'  his  son^  Robert  Kay,  invented  the  drop- 
J'jX,  by  means  of  which  the  weaver  can  at 
»•  I  Us*  any  one  of  three  shuttles — an  inven- 
V  a  which  led  to  the  introduction  of  various 
^  ktU9  into  the  same  fabric,  and  made  it  al- 
C'^t  as  easy  to  produce  a  fabric  consisting  of 
Iftrent  colours  ad  a  common  cloth  of  only 
JtK  Buiy  is  indebted  for  one  branch  of  its 
pwent  trade  to  the  father  of  the  late  Sir  Ro- 
Wt  Peel,  who  established  his  extensive  print- 


works on  the  banks  of  the  Irwdl,  near  this 
town ;  he  resided  at  Chamber  Hall,  in  the 
immediate  vicinity,  where,  or  at  a  smaller 
house  close  by  it,  the  late  Sir  Robert  Fed  was 
bom. 

There  are  at  the  present  time  in  Bury  more 
than  a  dozen  large  factories  for  spinning  and 
manufacturing  cotton,  several  large  woollen 
manufactories,  two  calico-ppnting  and  bleach- 
ing establishments,  and  two  dye-works.  Be- 
sides the  different  branches  of  cotton  and 
woollen  manufactures,  there  are  three  large 
foundries,  several  smaller  ones,  and  manufac- 
tories of  hats  and  other  articles. 

BUSHEL.  By  the  act  of  1824  the  standard 
gallon  contains  10  pounds  avoirdupois  of  pure 
water.  Eight  such  gallons  make  a  bushel, 
and  eight  bushels  a  quarter.  This,  by  the 
other  provisions  of  the  act,  made  it  contain 
2218.2  cubic  inches  very  nearly, 

BUST,  in  sculpture,  means  a  statue  tnm- 
cated  below  the  breast.  As  a  question  of  fine 
art,  the  production  of  a  bust  depends  on  the 
same  exercise  of  taste  and  refined  judgment 
as  that  of  a  statue.  As  a  question  of  mechan- 
ical execution,  we  shall  have  occasion  in  a 
later  article  to  describe  Mr.  Cheverton's  re- 
markable mode  of  carving  busts  by  machinery. 
Busts  in  bronze  or  other  metal,  in  biscuit  or 
other  kinds  of  porcelain,  and  in  plaster,  are 
produced  by  casting. 

BUTTER  is  the  fat  or  oleaginous  parts  of 
the  milk  of  various  animals,  principally  of  the 
domestic  cow.  The  milk  of  the  cow  consists 
of  curd,  whey,  and  butter,  and  is  esteemed 
chiefly  in  proportion  to  the  amount  of  butter, 
which  differs  much  in  that  of  different 
l.iceds. 

For  the  making  of  butter,  the  milk,  brought 
into  the  dairy  from  the  milking  -  shed,  is 
strained  through  a  fine  sieve  or  cloth  into  shal- 
low pans,  or  troughs  lined  with  lead,  which 
are  filled  to  the  depth  of  four  or  five  inches. 
These  should  be  in  a  place  sheltered  from  the 
sun,  but  having  a  Uiorougli  draught  of  air  by 
means  of  opposite  wire  windows.  The  floor 
should  be  kept  moist  in  summer,  to  produce 
coolness  by  evaporation ;  but  in  winter  a  small 
stove  is  an  advantage,  provided  smoke  and 
smell  be  avoided.  Af^er  standing  twelve  hours 
the  finest  parta  of  the  cream  will  be  found  to 
have  risen  to  the  surface  ;  and  tliis,  if  skimmed 
off,  will  furnish  a  very  delicate  butter.  More 
generally  however  the  milk  is  allowed  to  stand 
twenty -four  hours,  and  then  the  cream  is  col- 
lected, either  by  skimming  or  by  letting  off  the 
thin  milk  firom  beneath  it  by  opening  plugs  in 
the  troughs.  The  cream  is  put  in  a  deep 
earthen  or  stone-ware  jar,  which  should  be 
glazed,  but  not  with  lead ;  and  more  is  added 
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every  day  aatil  there  is  sufficient  to  chum. 
The  cream  is  nsnally  stured  from  time  to 
time,  to  promote  a  slight  acidity,  which  facili- 
tates the  process  of  churning. 

There  are  many  varieties  of  chum  [Churn]  ; 
but  most  of  them  have  a  beater  or  fan  which 
agitates  the  cream.  The  barrel  of  the  chum 
should  not  be  more  than  two-thirds  full  of 
cream.  In  the  course  of  an  hour's  agitation 
or  churning,  small  kernels  of  butter  are  found 
among  the  cream,  and  these  become  gradually 
united  into  a  solid  mass,  leaving  a  fluid  resi- 
due called  butter-milkf  which  is  set  aside  for 
domestic  use,  or  for  feeding  pigs.  The  butter 
is  then  removed  to  a  shallow  tub,  well  beaten 
with  the  hand  or  a  flat  wooden  spoon,  and 
repeatedly  washed  with  clear  spring  water, 
until  all  Uie  remaining  butter-milk  is  removed 
fVom  it ;  after  which,  if  intended  to  be  sold 
fresh,  it  is  made  up  m  rolls  or  cakes  for  the 
market,  or  salted  and  put  into  casks  if  intended 
for  keeping.  Cakes  or  pats  of  fresh  butter 
are  often  impressed  with  some  device  from  a 
carved  wooden  print,  resembling  a  large  seal. 
In  Cambridgeshire  butter  is  made  up  into  rolls 
a  yard  long,  and  passed  through  a  ring  of  a 
certain  diameter,  for  the  convenience  of  divid- 
ing it  into  small  portions  without  weighing. 
In  salting  butter  the  quality  of  the  salt  is  of 
great  importance;  and  some,  instead  of  sim- 
ple salt,  use  half  an  ounce  of  diy  salt,  pounded 
fine,  two  drams  of  sugar,  and  two  drams  of 
saltpetre,  to  every  pound  of  butter.  As  a  cask 
is  gradually  filled  up,  every  addition  is  care- 
fully incorporated  with  the  preceding  portion. 
Should  it  shrink  in  the  cask,  melted  butter 
may  be  poured  round  it  to  fill  up  the  inter- 
stices. 

Butter  may  be  preserved  for  domestic  use, 
without  salt,  by  melting  it  very  gently,  without 
boiling ;  which  causes  the  watery  particles  to 
evaporate,  and  the  curd,  which  is  always  pre- 
sent in  small  quantity  and  is  a  principal  cause 
of  rancidity,  to  fall  to  the  bottom.  The  clear 
butter  is  then  poured  into  an  earthen  vessel, 
and  covered  with  paper ;  and  a  piece  of  blad- 
der or  leather  is  tied  over  it  to  exclude  the 
air.  Butter  thus  prepai*ed  resembles  lard  in 
appearance,  loses  some  of  its  flavour,  but  is 
much  superior  to  salt  butter  for  ordinary  pur- 
poses. 

^'In  Devonshire,  instead  of  the  ordinary 
mode  of  raising  cream  in  shallow  pans,  the 
milk  is,  after  standing  twelve  hours,  exposed 
to  heat,  without  boiling,  by  which  a  thick 
scum  called  clotted  cream,  more  solid  than 
cream,  but  not  so  solid  as  butter,  is  thrown 
up.  A  very  slight  agitation  converts  it  into 
butter,  another  mode,  which  is  followed  in 
parts  of  Holland,  Scotland,  and  Ireland,  is  to 


chum  the  milk  and  cream  together,  by  which, 
it  is  said,  more  butter  is  produced. 

Much  attention  is  paid  to  the  most  minute 
circumstances  in  the  manufacture  of  butter, 
especially  in  all  that  relates  to  cleanliness.  In 
Switzerland  men  are  chiefly  employed  in  milk- 
ing and  in  making  butter  and  cheese;  the 
women  only  cleaning  the  utensils  and  carrying 
green  food  tc  the  cows  when  kept  in  the  sta- 
ble. The  gradually  extending  use  of  the 
thermometer  is  an  important  improvement  in 
dairy  practice ;  and  probably  the  electromet4?r 
may  be  found  similarly  useful,  as  the  state  of 
the  atmosphere  in  reference  to  electricity  evi- 
dently has  a  powerful  influence  on  the  making 
of  butter.  The  nature  of  the  pasture  is  also 
important  The  best  butter  is  produced  from 
cows  fed  in  rich  natural  meado'.vs ;  and  some 
plants  which  grow  in  poor  and  marshy  soils 
impart  a  disagreeable  flavour  to  the  butter,  as 
also  do  turnips  and  other  roots,  and  most  cat 
grasses.  This  may  be  in  some  measure  obri- 
ated  by  adding  a  little  water  and  saltpetre  to 
the  milk,  or,  it  is  said,  by  giving  salt  to  the 
cows  with  their  food.  The  best  winter  butter 
is  made  where  the  cows  are  fed  with  good 
meadow  hay,  or  aftermath  hay,  which  contains 
few  seedstalks.  The  colour  varies  much  from 
difiiBrent  cows,  and  firom  the  same  at  different 
times.  Amotto  or  the  juice  of  carrots  is  some- 
times mixed  with  the  cream  to  impart  a  deeper 
yellow. 

Upon  an  average,  four  gallons  of  milk  pro- 
duce sixteen  ounces  of  butter ;  and,  to  be  pro- 
fitable, a  good  dairy  cow  in  England  should 
produce  six  pounds  of  butter  per  week  in 
summer,  and  three  pounds  in  winter,  allowing 
from  six  weeks  to  two  months  for  her  being 
dry  before  calving.  This  makes  120  lbs.  in 
twenty  weeks  after  calving,  and  80  lbs.  in  the 
remaining  time,  or  200  lbs.  in  the  year. 

Wfiey  Butter  is  an  inferior  kind  made  in 
some  cheese  dairies  from  the  oily  portion  of 
the  milk  skimmed  from  the  whey ;  it  is  sold 
chiefly  to  labourers,  seldom  comes  to  market, 
and  is  totally  unfit  for  salting  and  keeping. 
Ghee,  or  fluid  butter,  forms  one  of  the  staple 
productions  of  many  districts  in  India. 

All  the  butter  that  is  produced  in  England 
is  consumed  at  home,  and  a  large  quantity  is 
imported  firom  Ireland,  Holland,  and  other 
countries.  The  consumption  of  butter  in 
London  is  estimated  by  M*Culloch  at  15,000 
to  16,000  tons  annually,  of  which  2000  tons 
are  supplied  to  shipping.  At  lOd.  per  lb.  for 
34,400,000  lb:*.,  the  value  consumed  of  this 
article  amounts  to  1,433,833/.  The  consiunp- 
tion  per  head  in  this  estimate  is  assumed  to 
be  6  oz.  weekly,  or  10  lbs.  per  annum.  In 
1835  the  imports  fi^m  Ireland  were  8!i7,(X)tf 
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nrts^  vilned  at  3,310,306/. ;  bnt  since  that 
iMB  the  imports  of  Irish  batter  do  not  appear 
in  the  GoTemment  tables. 

Almost  all  the  batter  exported  is  derired 
from  Ireland.  In  1840  the  exports  of  this 
coamuKiity  amounted  in  value  to  210,604/.,  of 
Tfaieh  the  largest  qtiantities  were  sent  to  Bra- 
zil, West  Indies,  and  Portugal.  The  impor- 
tstbns  of  foreign  batter,  in  1840,  amounted  to 
^^501  cwts.,  of  which  two-thirds  came  from 
Holland. 

A  fev  interesting  details  concerning  the 
Irish  butter-trade  will  be  found  under  Go&K. 

BUTTERS,  VEGETABLE,  the  name 
pitn  to  the  concrete  oil  of  certain  vegetables, 
&  a  its  resemblance  to  the  butter  obtuned 
fron  the  milk  of  aninaals,  and  firom  being  em- 
pk?€ii  (or  similar  purposes.  The  chief  vege- 
ubk  hatters  are  produced  by  the  Bastia  huty- 
^^f**  md  other  species  of  the  genus  Bassia. 

.BiSSLL] 

BUTTERS,  (in  pharmacy),  is  an  obsolete 
^^soi  Ux  the  hydrochlorates  of  the  metals, 
ukt  IS  antimony,  arsenic,  bismuth,  tin,  and 

BUTTON  MANUFACTURE.  Gold,  silver, 
^-^  copper,  pewter,  mother-of-pearl,  hard 
^''"ii  bone,  ivoiy,  horn,  leather,  paper,  glass, 
^u,  vvM^  cotton,  linen,  thread,  are  all  fonned 
ku)  battons,  and  the  manufacture  is  carried 
« to  a  very  great  extent.  Metal  buttons  with 
'liab  ire  stamped  oat  of  a  plate  of  the  mate- 
^•^;aod  each  circular  piece  or  *  blank'  is 
'r>inmed  and  smoothed.  The  shanks  are  made 
-  -  Tire  bj  an  ingenious  machine  and  are  sol- 
"^rol  oa  to  the  blanks.  After  a  little  farther 
>>^niition,  the  buttons  (if  of  the  common 
rl:  kind)  recme  a  coating  of  gold  [Gildino], 
'^  ia  LOW  often  effected  by  the  electro  pro- 
^*'  White  metal  buttons,  such  as  those  on 
'^idiisrs' dresses,  are  cast  in  moulds  containing 
'^  'c  twelve  dozen,  and  the  shanks  are  placed 
Ji  the  moolds  previously  to  casting,  so  that 
^i^ntbi^  buttons  are  cast  the  shanks  are  fixed 
•^  ta4>  same  time.  Mother-of  peari  buttons 
^  ^t  oat  of  the  pearl  shell  by  a  cylindrical 
''« ;  aod  the  shanks  are  fixed  by  a  kind  of 

•^i  tailed  projection  of  the  wire  in  a  hole 
*'  -  4  in  the  sheU  through  one-half  its  thick- 

^(i<t^3iut  wiihoat  sbankfl  are  made  of  mother- 
''vuA^  wood,  bone,  metal,  &c.,  the  metal 
'/^  bemg  stamped,  and  the  rest  turned. 
y^  have  four  holes  through  which  the 
•MTetd  is  passed  to  fix  them  on  the  garment 
^^  boles  are  stamped  in  metal  buttons, 
'^  they  are  drilled  in  those  which  are  made 
^  «ther  maifrials  The  holes  are  drilled 
^iU  the  buttons  ue  in  the  lathe :  four  long 
^^  KB  made  to  converge  towards  the  but- 
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ton,  and  thus  the  four  holes  are  all  drilled  at 
once.  The  buttons  most  extensively  used  at 
present  are  those  covered  with  cloth  or  silk, 
the  manufacture  of  which  has  arrived  at  great 
perfection.  Most  varieties  of  coat-button  now 
consist  of  two  circular  blanks  of  iron,  one  of 
thick  pasteboard,  one  of  thick  canvas,  and  one 
of  silk  or  florentine.  All  these  are  cut  out 
separately  with  great  rapidity,  by  a  stamping 
press  from  sheets  of  the  respective  materials. 
Into  a  kind  of  die  or  cell  is  placed,  first,  the 
silk  or  fiorenUne,  then  a  disc  or  *  blank'  of 
iron,  then  the  pasteboard,  then  the  canvas, 
then  the  other  piece  of  iron — all  superposed. 
A  stamping-press,  of  beautiM  construction, 
fixes  an  these  together,  without  the  aid  of  any 
other  mode  of  fastening. 

Buttons  made  of  wire  riag<)  covered  with 
thread  or  with  linen,  and  metal  buttons  made 
iridescent  of  minute  grooves,  are  among  the 
varieties  of  the  manufacture. 

A  singular  method  was  introduced  a  few 
years  ago,  of  imitating  covered  cloth  buttons 
by  a  layer  of  flock,  such  as  is  used  in  paper 
hangings.  In  the  first  plac«,  thin  sheets  of 
metal  are  coated  on  one  side  with  copal  var- 
nish thinned  with  turpentine,  and  coloured 
according  to  the  colour  of  the  flock  to  be  em- 
ployed. After  being  heated  in  an  oven  to  150° 
Fahr.,  and  then  allowed  to  cool,  the  surface  is 
coated  with  a  kind  of  paint  formed  of  white- 
lead,  linseed  oil,  gold  size,  and  colouring  mat- 
ter. While  in  this  wet  state,  a  quantity  of 
flock  is  sifted  over  the  surface,  and  allowed  to 
remain  on  it  twelve  hours,  by  which  time  a 
film  of  flock  will  have  adhered  firmly  to  the 
metal.  The  loose  flock  being  shaken  off,  the 
sheet  is  fitted  to  be  cut  up  into  collets  or  discs 
for  the  backs  of  buttons,  to  be  made  in  the 
usual  wii^. 

Mr.  Prosser's  method  of  making  buttons 
and  other  small  articles  of  compressed  clay 
was  patented  in  1840.  Clay,  clayey  earth,  or 
clay  combined  with  a  small  portion  of  flint  or 
felspar  to  give  it  hardness,  is  thoroughly  dried 
and  ground  to  a  fine  powder.  The  powder  is 
passed  through  a  sieve  having  about  two 
thousand  perforations  in  a  square  inch:  all 
particles  too  large  to  pass  through  the  perfo- 
rations being  rejected.  For  some  coarser  pur- 
poses a  coarser  sieve  may  be  used.  Buttons 
and  other  small  artides  are  made  of  this  pow- 
der by  dies,  or  moulds  and  a  fly-press.  The 
fly-press  is  firmly  secured  to  a  strong  bed  or 
frame ;  and  a  die,  carrying  on  its  under  face 
the  form  in  reverse  (i.  e.  hollow  instead  of  re- 
lief,) proposed  to  be  given  to  the  top  of  the 
button,  is  screwed  to  the  follower  of  the  press. 
A  second  tool  or  die  of  a  kind  of  T  shape,  with 
an  impress  of  the  back  of  the  button,  fits 
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1  ■mfcing  bnttons,  of  whom 
^wL' '  -n^  .  rMber  mom  iIimb  bait  m  women  and  ehQdren. 
ir^m    ^.      BrTTRE'SS,  iprcj*rting»appOrtto»w«ll, 

.=  r  iU..  (juilik -style.  Bran — ^-cs  «rensnfJlj-Bnishfd 
c  J.  laiiiu ,  Tith  A  liufiuig  JR.  lu-I  djrijed  into  ser^nl 
•  -jij/ia  M .  Iiriifbia,  -kq  .i  >-..  a  pn'jucts  less  from  the 
.DBQutj  <L  ■>il  lb  'CeT  I-.-T;  L  Thi!  bntljesses  of  0'<- 
i  1  1  lit  :iiic  ■«^'. ..: ;-  a-.  'iri.'UsIt  ilecorated.  T:i- 
■uiM  i.^cu  mu-i  ^op'r''  ""^— v-  rviT  eiecnled  in  tiji 
ml    cL-o    .vnniiT     '..  i.-    -.'    Hl'IU?  VH's   chapel    i: 
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CABBAQE.  The  cabbage  is  not  only 
valnable  as  a  food  for  man,  but  it  is  ^n  im- 
portant aid  to  the  operations  of  the  grazier. 
\Mien  given  to  cattle  or  sheep,  cabbages 
should  be  sliced  in  the  same  manuer  as  tur- 
nips or  beet-root.  When  milch  cows  are  fed 
with  them,  all  the  decayed  leaves  should  be 
cai«fuUy  taken  off  and  given  to  store  cattle  or 
pigs ;  for  these  are  the  chief  cause  of  the  bad 
taste  which  the  milk  and  butter  acquire  from 
this  food.  For  bullocks,  cabbages  and  oil- 
cakes are  excellent  food,  and  increase  their 
flesh  rapidly.  For  sheep,  cabbages  should  be 
sliced,  and  given  to  them  in  troughs  in  the 
field  where  the  cabbages  grow,  or  on  grass 
land  which  requires  to  be  manured. 

In  Germany  there  is  an  immense  consump- 
tion of  the  large  white  cabbage  in  the  form  of 
the  national  mess,  called  soMerkraui.  This  is 
prepared  by  slicing  the  cabbage,  and  placing 
them  in  a  tub  with  alternate  layers  of  salt  and 
allowing  them  to  fennenL  This  preparation, 
when  washed  with  soft  water  and  stewed  with 
bacon  or  salted  meat,  is  a  very  wholesome 
dish,  and  much  relished  by  those  who  have 
been  early  accustomed  to  it.  In  long  voyages 
it  has  been  found  to  be  an  admirable  preser- 
vative from  the  sea-scurvy. 

CABIN,  is  an  apartment  or  room  in  a  ship. 
In  large  vessels,  the  admiral's  and  captain^s 
cabins  extend  across  the  ship  near  her  stem, 
and  are  usually  divided  into  two,  termed  the 
fore-cabin  and  after-cabin.  Those  belonging 
to  the  junior  commissioned  and  warrant  offi- 
cers are  ranged  along  the  side  of  the  ship, 
having  an  area  of  from  6  to  6  feet  in  width, 
and  from  6  to  7  feet  in  length. 

In  frigates  the  captain's  cabin  is  on  the 
main-deck;  and  the  gun-room,  or  after  part  of 
the  lower  deck,  is  given  to  the  officers ;  but  in 
two-decked  line-of-battle  ships  the  captain 
takes  the  cabin  under  the  poop,  and  the  offi- 
cers the  great  cabin  on  the  upper  gun-deck, 
which  is  called  the  ward-room.  In  three- 
deckers  this  large  apartment  is  appropriated 
to  the  admind,  and  the  officers  take  the 
corresponding  one  on  the  middle  gun  deck. 
The  partitions  by  which  all  these  cabins  are 
inclosed  are  called  lnUk-head»f  which  are  in- 
stantly removeable  when  the  decks  are  ordered 
to  be  cleared  for  action. 

CABINET   MAKING.     [FuRsaTUKE  Ma- 

KTTFACTTTBE.] 

GABLE.    [Chun-cable  j  Bope.] 
CABUL,  or  CAUBUXi.    The  indusUy  and 


comme|«e  of  this  cotmiiy  have  been  already 
briefly  described.    [Afohanistan.] 

CACAO,  the  braised  seed  of  the  Hu^brom^ 
is  more  familiaily  known  as  Cocoa,  under 
vhich  name  we  shall  describe  it 

CACTUS.  Some  kinds  of  cactus  render 
useful  services  to  man.  In  most  of  those 
found  in  tropical  America,  the  stems  are  filled 
with  an  abundant  insipid  wholesome  fluid,  and 
their  fruit  is  succulent,  and  in  many  cases 
superior  to  that  of  European  gooseberries.  In 
cases  of  fever  in  their  native  countries  they 
are  freely  administered  as  a  cooling  drink; 
and  being  bruised  they  are  esteemed  a  valu- 
able means  of  curing  ulcers. 

Ojnmtia  Tuna  is  the  species  of  cactus  which 
nourishes  the  cochineal  insect  According  to 
Humboldt  it  is  in  much  este^n  in  Pern  as  the 
food  of  that  valuable  insect 

CADIZ,  a  large  commercial  town  on  the 
S.  W.  coast  of  Spain,  enjoyed  for  a  long  time 
a  high  degree  of  prosperity,  arising  from  its 
trade  with  the  Spanish  American  colonies.  In 
1702  the  maportB  frxtm  Spanish  America  were 
to  the  amount  of  7,205,833/. ;  in  1701,  the 
amount  of  gold  and  silver,  coined  and  un- 
coined, received  from  the  same  quarter  ex- 
ceeded 5,300,000/.  This  commercial  activity 
was  wholly  destroyed  by  the  defection  of  the 
Spanish  possessions  in  America.  The  foreign 
trade  of  Cadiz,  which  is  now  in  a  state  of 
great  depression,  consists  of  the  importation, 
in  Spanish  bottoms,  of  colonial  produce  from 
Cuba,  Puerto-Rico,  and  the  Philippine  Is- 
lands ;  cocoa,  hides,  cochineal,  indigo,  and 
other  produce  frx)m  South  America.  Salt-fish 
is  imported  from  Newfoundland  in  English 
vessels.  Linens,  silks,  and  woollen  cloths, 
iron  hoops,  tin,  glass,  hardware,  and  earthen- 
ware, butter  and  cheese,  are  imported  from 
England,  Germany,  and  France,  mostly  in 
Spanish  ships;  staves  are  supplied  by  the 
United  States  in  vessels  belonging  to  those 
states ;  and  timber  is  imported  from  Bussia 
and  Sweden,  in  foreign  bottoms.  The  chief 
articles  of  export  are  wine,  salt,  fruit,  oil, 
wood,  cork,  and  quicksilver,  which  are  usually 
shipped  in  vessels  bearing  the  flag  of  the 
country  to  which  the  shipments  are  made. 
The  manufactures  carried  on  in  the  city  con- 
sist of  soap,  glass-ware,  coarse  woollens  and 
linens,  cotton  and  silk  fabrics,  and  hats : 
there  are  likewise  some  sugar  refineries  and 
tanneries. 

CA'DMIUM,  is  one  of  the  r 
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loostlf  into  ft  (unreqiiiiQaing  tettes  in  tlie  txd- 
slar.  fielow  tllB  preBS  (here  is  a  tread'e  sup- 
ported on  ■  ralonpn  naar  ita  cMitre,  from  one 
end  of  Thiah  a  rod  puBss  np  throogh  a  BmaJl 
hols  in  the  boUt^r  to  tlia  laver  die  or  tool. 
The  holkiv  or  rsoew  in  the  bolgUr  in  nhich 
thia  tool  riaea  and  falls  la  o{  such  a  depth  as 
to  be  an  exact  maaBurs  of  iLe  qqaotitf  of 
powder  ceceBBary  for  the  fonoBtiaii  of  a  but- 
ton. Tile  hollow  in  the  mould  being  fUl  ' 
with  powder,  and  tfae  powder  eqawed  off 
an  BiBct  level  with  the  top  of  the  mould,  such 
power  is  applied  to  tbe  preKs  as  will  bring 
down  the  tool  with  a  force  of  about  ^00  lbs. 
on  thesquan  inch,  npon  tie  powder  lying  in 
the  mould.  Tbe  powderiBbjtlitsmeans  com- 
pressed into  a  verj  denae,  hard,  and  durable 
snbetaooa,  having  od  its  BurfBce  tho  device 
imparted  to  it  hy  tbe  die.  If  the  button  is  to 
have  a  raetallia  sbanli  attached  to  it,  a  recess 
is  formed  at  the  back  of  the  button  for  its  re- 
caplaon,  bj  a  corresponding  projection  on  the 
face  of  the  lower  die.  If  the  button  is  to  have 
holes  Bimilai  to  a  brace-button,  tlie  dies  want 
have  Buch  projections  as  will  fonn  these  holes 
while  the  powder  in  being  pressed  into  ilia 
mould. 

In  the  course  of  a  jeat  or  two  after  Ibis  pa- 
tent waa  obtained,  no  leas  than  fiOOO  gross  of 
th«ae  buttons  were  made  weekly,  at  Minton's 
porcelun  works  in  StafTordsbiie. 

The  Mcomto  de  Scrionne  took  oat  a  patont 
in  1850,  for  a  somewhat  complicated  mode  of 
mskinR  buttons,  which  should  have  a  sort  of 
crystalline  appearance.  They  are  made  of 
felspar,  basalt,  lavs  pmoici,  RraoiU,  or  flint. 
These  minerals,  or  the  one  to  be  adopted,  is 
reduced  to  powder,  and  maile  into  a  paste  with 
salt  and  flour;  the  pasfe  is  pressed  into  a 
mould,  of  which  the  upper  and  under  parts 
give  the  device  tothe  button;  and  by  sulise 
quent  modes  of  treating  the  surface,  the  but- 
ton issames  either  a  transpsrencj,  or  an 
agatolike  opacity. 

Binningham  is  the  great  seat  of  the  Button 
manufacture  in  this  country.  [BniinHOBiH.] 
It  issnpposed  that  at  the  present  time  (ItJSl) 
there  are  upwaida  of  HXX)  penou  employed 


•t  Krmingham  in  making  buttons,  of  whotn 

nther  more  than  half  are  women  suddiildrm. 

.  BUTTRESS,  a  projecting  support  to  i»il\, 

most  oonunonly  applied   to  churches  in  ihn 

Gothic  style.     Buttresses  are  uauiUj  finished 

with  a  sloping  top,  and  diinded  into  scv^ial 

heights,  each  of  which  projects  less  bom  the 

wall  as  they  ascend.    The  buttresses  of  Go- 

thia  buildings  are  raHously  decorated.   Tbe 

most  Buperb  buttresses  ever  executed  in  this 

country  belong    to   Heniy  VII'b  chapel  « 

Westminster  Abhey. 

BUTY'RIC  ACID,  a  colourless  acid  liquiJ, 

ilich  ensla  in  butter.     It  combines  with  "■ 

r,  and  evaporates  readily  in  the  open  air.  ll 

consists  of  carbon  6,  oiygen  3,  hydrogeo  fl. 

It  combines  with  difloreni  bases  to  form  salt<, 

lied  batyratet,  few  of  which  are  of  impor. 

ice.  In  iniiniato  relatioo  with  this  BuUiaaca 

butjirinr,  a  yellow  liquid  procurable  from 

BYSSUS.    Recent  investigations  have  it- 

tormined  tbat  byssus  is  hnen  :  at  least  so  fir 

has  been  applied  by  Greek  Hid 

ra  to  mummy-cloth.    Herodolui 

EtatoB,  that  the  Eg>-pliana  wrapped  their  dead 

in  the  cloth  of  the  byssus  -,  and  it  has  W.d 

by  microscopic  observntiona,  that  cftj 

311  of  niunitiiyclolh  yet  ciamioed  is 

made  of  linen  fibre. 

Byuuj  is  aJso  a  name  given  to  tho  If™? 

lilky  fasciculus  of  filaments  liy  nbich  some  "t 

the  bivalve  shellfish  (such  as  musseli*,  hiun- 

ir  oystors,  Ac),  are  moored  to  subniBriiif 

:ks.     Some  authors  have   regarded  l'""'^ 

threads    as  a    peculiar    secretion  spim   •■'' 

were  by  the  animal.     De   Blain%ille,  hon_ 

er,  asserts  tlicra  to  ho  an  assemblage  of 

uscular  fibres,  dried  up  In  one  part  ot  tV>' 

■.teat,  but    conlractjlo   and   living  at  !»■ 

origin,  as  ihoj  were  Oiroughout  at  the  p.'ii^^^ 

of  their  first  ottachment.     Tho  Byssus  m    ' 

great  Pinna  of  the  Mediterriinoan  is  la"^' J 

"     eloped.     It  is  manufactured  in  Italy  ^^^ 

Lous  articles,  as  gloves,  Ac,  ot  «i 

lens  are  preserved  in  many  museum^ 
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CABBApE.     T^e    cabbage  \s   not  oply 
rJnable  as  a  food  for  man,  but  it  is  .an  ira- 
portaot  aid  to  the  operations  of  the  grazier. 
^Mien    giv<*n   to  cattle  or  sheep,  cabbages 
should  be  sliced  in  the  same  manner  as  tqr- 
nips  or  beet-root.    When  milch  cows  are  fed 
*ith  them,  all  the  decayed  leaves  should  be 
earefuUy  taken  off  and  given  to  store  cattle  or 
pigs ;  for  these  are  the  chief  cause  of  the  bad 
ta.'^te  which  the  milk  and  butter  acquire  from 
Miw  food.    For  bullocks,  cabbages  and  oil- 
ttkes  are  excellent  food,  and  increase  their 
fcsh  rapidly.     For  sheep,  cabbages  should  be 
*Kced,  and  given  to  them  in  troughs  in  the 
««ld  where  the  cabbages  grow,  or  on  grass 
«nd  which  requires  to  be  manured. 
.  *^  Germany  there  is  an  immense  consump- 
tion of  the  large  white  cabbage  m  the  form  of 
the  national  mess,  caUed  tauerkrata.    This  is 
jf^f'ed  by  slicing  the  cabbage,  and  placing 
^  in  a  tub  with  alternate  layers  of  salt  and 
*uowmg  them  to  ferment    This  preparation, 
»bcn  washed  with  soft  water  and  stewed  with 
^on  or  salted  meat,  is  a  veiy  wholesome 
««,  and  mnch  relished  by  those  who  have 
r^  ^^  ^^^^'^^med  to  it    In  long  voyoges 

i^iZ.  r^  '?^^  to  be  an  admirable  preser- 
»«**Te  from  the  fUkn.Krav<r» 
C  4IITV  •         ««"-8cnrvy. 

In  wr^'  **  ^  apartment  or  room  in  a  ship. 

^^Z^^^  "^"^  ^^^  «^>P  ^^  her  stem, 
^•^-^^T^^  divided  into  two,  termed  the 
•■•  U^l^i^  o!f^-.'*^^-    Those  belonging 
c^i^tri^LT^"^^"^^  ^d  wsrrant  offi 
^-^^^t  '^r'';^  ^'  '^^^  ^^  the  ship, 

I'*  fti«t^  JT  ""  ^'°«^- 

"^^^ck^d  ♦v  '^^P**^'*  cabin  is  on  the 

the  lower-ded^il    •^^''^™'°''  ^^^  V^  ^f 
twv^-decked    llS<Mri!®",^^®''®cers;  but  in 

•■*^«  the  ci^hS  ;^">*^?  «^'P«  the  captain 
•'^  the  i»«*i^i^^*'  t^?  poop,  and  the  offi- 


^  •nd  the  _ 

^  Sirti^^  ^  wlSS^^^f,  ?i!^^^  enn-'deck. 


T*^i<=^    i3    call^  IK  ^  ^^  ""PP^  gmi-deck, 

'^"^ters  this  lanre^^  wd-room.    In  three- 

the    adnti^i     ■PJ'^ent  is  appropriated 

officers  take  the 


u> 


industry  and 


comme|!oe  of  this  country  have  beep  already 
briefly  described*    [Afohanistan.] 

CACAO,  the  bruised  seed  of  iheTfiepprofnOf 
is  more  familiarly  known  as  Cocoa,  under 
which  name  we  shall  describe  it. 

CACTUS.  Some  kinds  of  cactus  render 
nsefu}  services  to  man.  In  mqst  of  those 
found  in  tropical  Axperica,  the  stems  are  filled 
with  an  abundant  insipid  wholesome  fluid,  and 
their  fruit  is  succulent,  and  in  many  cases 
superior  to  that  of  European  gooseberries.  In 
cases  of  fever  in  their  native  countries  they 
are  freely  administered  as  a  cooling  drink ; 
and  being  bruised  they  are  esteemed  a  valu- 
able means  of  curing  ulcers. 

Opuniia  Tuna  is  the  species  of  pactus  which 
nourishes  the  cochineal  insect.  According  to 
Humboldt  it  is  in  much  esteem  in  Pern  as  the 
food  of  that  valuable  insect 

CADIZ,  a  large  commercial  town  on  the 
S.  W.  coast  of  Spain,  enjoyed  for  a  long  time 
a  high  degree  of  prosperity,  arising  firom  its 
trade  with  the  Spanish  American  colonies.  In 
1702  the  unports  fh>m  Spanish  America  were 
to  the  amount  of  7,295,833/. ;  in  1791,  the 
amount  of  gold  and  silver,  coined  and  un- 
coined, received  from  the  same  quarter  ex- 
ceeded 5,300,000/.  This  commercial  actirity 
was  wholly  destroyed  by  the  defection  of  the 
Spanish  possessions  in  America.  The  foreign 
trade  of  Cadiz,  which  is  now  in  a  state  of 
great  depression,  consists  of  the  importation, 
in  Spanish  bottoms,  of  colonial  produce  from 
Cuba,  Puerto-Rico,  and  the  Philippine  Is- 
lands; cocoa,  hides,  cochineal,  indigo,  and 
other  produce  fh>m  South  America.  Salt-fish 
is  imported  from  Newfoundland  in  English 
vessels.  Linens,  silks,  and  woollen  cloths, 
iron  hoops,  tin,  glass,  hardware,  and  earthen- 
ware, butter  and  cheese,  are  imported  from 
England,  Germany,  and  France,  mostly  in 
Spanish  ships;  staves  are  supplied  by  the 
United  States  in  vessels  belonging  to  those 
states ;  and  timber  is  imported  from  Bussia 
and  Sweden,  in  foreign  bottoms.  The  chief 
articles  of  export  are  wine,  salt,  fruit,  oil, 
wood,  cork,  and  quicksilver,  which  are  usually 
shipped  in  vessels  bearing  the  flag  of  the 
country  to  which  the  shipments  are  made. 
The  manufactures  carried  on  in  the  city  con- 
sist of  soap,  glass-ware,  coarse  woollens  and 
linens,  cotton  and  silk  fabrics,  and  hats : 
there  are  likewise  some  sugar  refineries  and 
tanneries. 

CA'DMIUM,  is  one  of  the  recently  diaoo- 
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vered  metals.  It  ocoura  in  ores  of  zino,  from 
which  it  is  usually  obtained.  It  has  the  colour 
of  tin,  is  brilliant,  and  susceptible  of  a  fine 
polish.  Its  fracture  is  fibrous,  and  it  crystal- 
lizes readily  in  regular  octahedrons;  while 
solidifying  its  surface  is  covered  with  arbora- 
tions  like  fern  leaves.  It  is  soft,  easily  bent, 
filed,  and  cut;  it  stains  substancas  upon 
which  it  is  rubbed,  like  lead.  When  bent,  it 
gives  a  peculiar  crackling  noise,  like  tin.  It 
is  very  ductile,  easily  drawn  into  wire  and 
beaten  into  thin  leaves.  Its  specific  gravity 
after  fusion  is  8*004,  but  when  beaten  8*694. 
Cadmium  melts  below  a  red  heat;  and,  at  a 
temperature  a  little  above  that  of  boiling  mer- 
cury, it  boils  and  distils  in  drops.  The  vapour 
of  cadmium  has  no  particular  odour.  like  tin, 
it  is  slowly  acted  upon  by  the  air,  but  is  even- 
tually tarnished  by  it. 

Cadmium  combines  with  several  other  ele- 
ments; but  these  compounds  have  not  yet 
become  extensively  valuable  in  the  arts. 

CA£N,  in  Normandy,  is  famous  for  the 
manufacture  of  lace,  angola  gloves,  and  cut- 
lery ;  linen,  woollen  and  cotton  stuflb,  hosiery, 
porcelain,  oil,  paper,  and  loatlicr,  are  also 
made.  The  town  is  a  depot  for  salt,  and  has 
large  timber  and  ship-building  yards.  About 
800  vessels  arrive  annually,  of  which  100  are 
freighted  with  salt  The  other  articles  of 
commerce  are  com,  wine,  brandy,  cider,  clover- 
seed,  hemp,  horses,  fat  cattle,  butter,  iron, 
hardware,  mill-stones,  building  stone,  and 
granitd  for  paving. 

CAERMARTHENSHIRE.  The  southern 
part  of  this  county,  bordering  upon  Glamor- 
ganshire and  the  sea,  forms  part  of  the  great 
coal-field  of  South  Wales.  The  coal  is  chiefly 
what  is  called  stone  coal;  the  large  coal  of 
this  quality  is  used  for  drying  hops  and  malt ; 
the  small  coal,  called  culm,  for  burning  lime- 
stone. Towards  the  coast  the  coal  is  more 
bituminous.  The  coal-field  of  South  Wales 
lie«  in  a  basin  of  mountain  or  carboniferous 
limestone,  and  the  northern  outcrop  of  this 
limestone  crosses  Caermarthenshire  in  a 
waviag  line  E.  and  W.  From  this  limestone  is 
obtained  marble  for  chimney-pieces,  stone  for 
tomb-stones,  and  lime  for  manure. 

CAERNARVONSHIRE,  in  North  Wales,  is 
rich  in  minerals.  There  are  copper-mines  at 
Great  Orme's  Head,  in  the  vale  of  Conwy  a 
little  west  of  Llannrst,  in  the  vale  of  Llan- 
beris,  and  near  Pont  Aberglasllyn.  Lead  and 
calamine  are  obUuned  in  the  vale  of  Conwy 
near  the  junction  of  the  Llugwy  with  the 
Conwy,  and  in  that  part  of  the  county  which 
lies  east  of  the  Conwy.  Mill-stones  are  dug 
in  the  vale  of  Conwy.  Slates  are  found  in 
rts  of  the  oomftyi  and  form  one  of 


the  ehief  articles  of  export  The  finest  ara 
those  on  the  west  side  of  the  ridge  of  the 
Snowdonian  mountains,  and  they  become 
finer  as  they  descend  towards  the  sea.  Not 
only  xxKifing-slotes  and  writing-slates  are  pro- 
cured fh>m  these  mines,  but  inkstands  and 
other  fancy  articles  are  made.  Slabs  are  pro- 
cured large  enough  for  tomb -stones  and 
paving-slabs. 

CAFEIC  ACID  exisU  in  coff'ee,  which  owes 
to  it  a  part  of  its  odour.  It  is  combined  with 
lime,  magnesia,  alumina,  and  iron,  forming 
salts  or  cafeaiet  of  those  bases.  The  alkaline 
cafeates  are  of  a  pure  brown  colour  without 
any  admixture  of  green,  and  by  evaporating 
the  solutions  they  are  obtained  in  the  state  of 
brown  homy  masses.  Citfeine  is  anothe*' 
peculiar  substance  obtuned  from  coffee,  &i 
soft,  silky  fibres,  which  have  a  veiy  bitter 
taste. 

CAIRN,  or  CARN,  a  heap  of  stones  thrown 
together  in  a  conical  form.  Lhuyd,  in  his 
*  Additions  to  Camden's  Britannia,  in  Radnor- 
shire,' asserts  that  in  the  Cambro-Britannic 
Kaern  is  a  primitive  word  appropriated  to 
signify  such  heaps  of  stones.  Cairns  and 
tumuli  of  earth  were  the  common  monuments 
which  the  ancient  Britons  erected  in  honour 
of  their  great  men.  Pausinius  mentions  monu- 
ments of  collected  stones,  especially  near 
Orchomenus,  in  Arcadia,  for  persons  who  had 
fallen  in  battle. 

CAIRO.  The  industry  and  commerce  of 
this  important  city  are  noticed  under  Egypt. 

CAJEPUT  OIL,  is  produced  chiefly  from 
the  Melalevca  Cajuputiy  a  native  of  Amboyna, 
and  other  East  India  islands.  The  oil  is 
obtained  by  distillation  of  the  leaves  and 
branches,  which  are  collected  the  night  before 
they  are  subjected  to  this  process.  It  is  very 
limpid,  pellucid,  and  of  a  light  or  yellowish 
green  colour.  In  its  action  on  the  human 
frame  C^jeput  Oil  participates  in  the  proper- 
ties of  other  volatile  oils,  and  is  rubefacient 
externally;  stimulant,  and  anti  -  spasmodic, 
when  taken  internally. 

The  C^jeput  Tree,  a  native  of  the  East 
India  Islands,  was  at  one  time  supposed  to 
yield  the  oil  of  commerce.  Roxburgh  asserts 
that  it  possesses  little  or  no  fragrance  in  its 
leaves,  and  that  it  is  seldom  or  never  used  for 
the  distillation  of  the  oil  which  is  used  in  the 
European  markets. 

CALIMINE.     [Zinc] 

CA'LAMUS  is  the  genus  of  pahns  whose 
different  species  constitute  the  rattan  eane$  of 
commerce. 

The  species  are  principally  found  in  the 
hotter  parts  of  the  East  Indies,  where  they 
grow  in  the  forests,  fliimhing  orer  trees  and 
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bushes  to  a  greatar  extent  than  any  other 
known  plants.  The  stem  of  CaUuniu  veru$i9 
descoihed  as  being  100  feet  long,  that  of  C. 
oblonyus  800  to  400,  of  (7.  rudetUum  upwards 
of  500,  and  of  C.  exUnuu  as  mach  as  600 
feet ;  Bamphiua  even  states  that  one  land 
of  Calamus  attains  the  extraoidinaiy  length 
of  1,200  fiset  It  is  closely  covered  over  by 
the  tabular  bases  of  the  leaves,  through  which 
it  is  drawn  by  the  cane-gatherers  when  green ; 
aftesrwards  it  is  dried  in  the  sun,  and  then  is 
ready  for  maiket.  From  three  to  four  mil- 
lions of  these  canes  are  imported  into  this 
coontiy  annually.  They  are  extensively  used 
for  the  sake  of  the  hard  flinty  coating  of  their 
stems,  which  aro  readily  spUt  into  strips, 
from  which  the  bottoms  of  chairs  and  similar 
a.  Jclea  are  manufactured.  It  is  not  possible 
to  say  from  what  partioular  species  the  canes 
of  the  shops  are  obtained,  it  being  probable 
that  many  are  gathered  indiscriminately.  The 
flesh  that  suiiounds  the  seeds  is  a  delicate 
article  of  ibod ;  and  the  young  shoots  of  some 
of  the  species  while  stUl  tender,  are  roasted 
or  boiled,  chopped  small,  and,  being  fried  with 
pepper  and  gravy,  are  said  to  furnish  a  very 
delicate  dish. 

The  greater  part  of  the  DragotCt  Blood  now 
met  with  in  commerce  is  obtained  from  seve- 
ral species  of  this  genus.  They  are  natives 
only  of  Hindustan,  Cochin  China,  and  the 
Moluccas.  The  ripe  fruits  are  covered  with  a 
reddish-brown,  dry,  resinous  substance.  In 
this  state  they  are  collected,  and  allowed  to 
remain  till  the  resin  drops  offl  The  resin  is 
afterwards  melted,  either  by  the  natural 
warmth  of  the  air  or  by  artificial  heat,  and 
then  moulded  into  the  difi'erent  forms  in  which 
it  occurs  in  commerce.  Dragon's  Blood  pos- 
sesses no  astringent  properties,  as  was  once 
supposed  to  be  the  case,  owing  to  kino  being 
confounded  with  it.  It  is  now  seldom  used 
internally,  but  it  is  added  to  tooth-powders. 
It  is  however  employed  as  a  colouring  matter 
and  an  ingredient  in  varnishes. 

CALCAREOUS  SPAB  is  one  of  the 
names  given  to  the  rhombohedial  crystsls  of 
carbonate  of  lime.  The  speciflo  gravity  of 
the  purest  crystals  of  this  mineral  is  2*72X  ; 
and  the  hardness  is  between  gyps  and  fluor 
spar.  It  is  of  itself  colourless,  but  fre- 
quently occurs  of  various  tints  of  yellow, 
green,  red,  brown,  and  even  black,  from 
the  admixture  of  impurities.  Its  glance  is 
mostly  vitreous.  The  lead  mines  of  Derby- 
shire and  Cumberland,  and  of  Andreasberg 
in  the  Hars,  are  noted  as  affording  the  most 
beautiful  crystals,  and  tlie  greatest  diversity 
of  forms. 

Every  visitor  to  the  British  Moseom  has 
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opportunities  of  inspecting  exquisite  specimens 
of  calcareous  spar. 
CALCEDONY.  [Agate.] 
CALCINATION,  is  the  separation  of  the 
volatile  from  the  more  fixed  parts  of  a  body  : 
thus  bones  which  are  heated  till  they  become 
black  are  termed  burnt  honet;  but  when,  by 
the  further  operation  of  heat,  they  become 
white,  they  are  called  calcined  hone*.  But 
what  were  formerly  termed  metallic  calces  or 
calcined  metals  are  now  described  as  metallic 
oxides. 

CAL'CIUH,  a  peculiar  metal,  of  which 
lime  is  the  well-known  oxide.  It  was  first 
obtained  by  Davy,  in  1808,  by  the  action  ot 
voltaic  electricity  on  a  small  mass  of  chalk. 
That  calcium  is  a  white  combustible  metal  is 
nearly  all  that  is  known  respecting  it;  but 
many  of  its  compounds  with  other  elements 
have  been  long  known  and  extensively  em- 
ployed. [Lime.] 

CALCULATING  MACHINES.  Before 
computers  had  attained  great  proficiency  in 
performing  arithmetical  operations  by  the  pen, 
machines  by  which  the  results  of  such  opera- 
tions could  be  obtained  by  inspection  were  in 
almost  constant  use.  The  principal  of  these 
were  the  Boman  alxicus^  which  continued  to 
be  employed  in  the  south  of  Europe  till  the 
end  of  the  15th  century,  and  in  England  to  a 
later  period ;  and  the  Schwan-pan,  which  in 
China  has  long  been  the  principal  means  of 
making  computations.  [Abactjb.]  For  the 
operations  of  multiplication  and  division  the 
ivory  rods  of  Napier,  commonly  called  Napier'B 
Bnne$f  were  for  a  time  used ;  and,  for  solving 
trigonometrical  problems,  Guntef*  Scale  or 
the  Logarithmic  Scales  were  once  very  gene* 
rally  employed  by  navigators. 

The  celebrated  Pascal  constructed,  it  is  said, 
when  only  19  years  of  age  a  machine  for 
executing  the  ordinary  operations  of  arithmetic. 
Subsequently  to  the  time  of  Pascal,  Leibnitz 
invented  a  machine  by  which  arithmetical 
computations  could  be  made  ;  but  no  account 
of  it  kppears  to  have  been  published. 

All  former  contrivances  for  performlmg 
such  operations  may  be  said  to  have  been 
cast  in  the  shade  by  the  machine  invented 
by  Mr.  Babbage,  which,  should  it  be  comple- 
ted, will  constitute  one  of  the  most  superb 
monuments  of  human  ingenuity.  Not  only 
are  its  operations  accomplished  with  certainty^ 
but  the  results  may  be  transferred  to  copper- 
plates, from  which  any  number  of  copies  may 
be  printed  without  a  possibility  of  error.  A 
very  brief  notice  however  of  the  manner  of 
using  it,  and  of  the  principles  on  which  it  is 
constructed,  can  be  here  given. 
In  any  series  of  numbers  arranged  in  Une 
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or  column,  if  the  difference  between  the  first 
and  second,  between  the  second  and  third,  and 
so  on,  be  taken,  there  will  be  formed  a  line  or 
colomn  of  what  are  called  first  differences ; 
if  the  difference  between  the  first  and  second, 
between  the  second  and  third,  and  so  on,  of 
these  last  numbers  be  taken,  there  will  be 
formed  a  tine  or  column  of  what  are  called 
second  differences.  Proceeding  in  like  man- 
ner to  form  third,  fourth,  <&c.,  orders  of 
differences,  there  will  at  length  be  found  a 
series  of  differences  which  are  either  constant, 
or  to  a  great  extent  are  nearly  so.  Then 
having  any  one  of  the  numbers  in  the  first 
column,  and  the  numbers  corresponding  to  it 
in  the  several  columns  of  differences,  dl  the 
succeeding  numbers  of  the  series  may  be 
found  by  mere  additions  or  subtractions,  and 
the  latter  process  may  be  avoided  by  using 
arithmetical  complements. 

The  machine  accomplishes  these  additions 
by  the  movements  of  a  number  of  cylinders 
having  on  the  convex  surface  of  each  the 
series   of  numbers  1,  2,  3,  4,  5,  6,  7,  8,  0,  0; 
and  tlie  operations  are  of  two  kinds :  by  the 
(li-st,  the  additions  are  made;  and  by  the 
second,  tliere    is    introduced    the  1  which 
sliould  be  carried  to  the  ten's  place  every  time 
that  tlie  sum  of  two  numbers  is  greater  than  10. 
Let  it  be  imagined  that  Uiere  are  side  by 
side  several  vertical  axles,  on  each  of  which 
ai*e  several  cylinders  one  above  another;  and 
that  these  axles  with  their  cylinders  are  capa- 
ble of  being  turned  by  wheelwork,  so  that  any 
one  of  the  ten  figures  may  be  made  to  stand 
on  the  face  of  the  machine,  and  immediately 
under  a  fixed  index.    Let  it  be  further  ima- 
gined that  the  figures    composing  a  given 
number  are  under  the  indices  in  front  of  the 
cylinders  on  the  first  vertical  axis  towards  the 
left  hand;    and  the  figures  composing  the 
several  orders  of  differences  in  front  of  the 
cylinders    on    the    other    axis    successively 
towards  the  right    Then,  the  general  axle  of 
the  machine  being,  by  a  winch,  turned,  one 
quarter  of  a  revolution,  only  the  first,  third, 
fifth,  Ac.  axles  turn,  and  every  cylinder  on  each 
of  these  axles  turns,  at  the  same  time,  through 
as  many  tenths  of  a  revolution  as  are  expressed 
by  the  figure  in  front  of  the  cylinder  imme- 
diately on  its  right  hand. 

There  is  thus  brought  to  the  front  of  each 
turning  cylinder  the  unit's  figure  in  the  sum 
of  the  figure  preriously  in  front  of  that 
cylinder,  and  the  figiu*ein  front  of  the  cyUnder 
on  its  right.  When  any  of  these  sums  exceed 
10,  a  turn  of  the  genei^  axle  through  a 
second  quarter  revolution  causes  each  of 
t"*"  "    '  "^t  whose   number  should  be 
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tenth  of  a  revolution,  and  thus  the  number 
in  its  firont  becomes  greater  by  1  than  before. 

Now,  on  turning  the  general  axle  thix>ugh  a 
third  quarter  ravolution,  the  second,  fourth, 
&o,  a^es  only  torn,  and  evexy  cylinder  on 
each  turns  at  the  same  time  through  as  many 
tenths  of  a  revolution  as  are  expressed  by  the 
figure  in  firont  of  the  i^linder  immediately  on 
its  right  hand ;  there  is  thus  made,  as  before, 
an  addition  of  the  figure  previously  in  firont 
of  the  turning  cylinder  and  the  figure  on  its 
right  A  turn  of  the  general  axle  through  a 
fourth  quarter  revolution  performs  also,  as 
before,  the  operation  of.  carrying  where  neces- 
sary ;  and  now  the  cyliiaders  on  the  first  axle 
towards  the  left  present  to  the  firont  the 
figures  constituting  the  number  which,  in  the 
required  series,  follows  the  given  number.  The 
like  operations  are  to  be  performed  for  all  the 
succeeding  numbers. 

We  have  it  not  in  our  power  to  do  more 
than  give  the  following  very  general  notion  of 
the  mechanism  by  which  these  remarkable 
movements    are    produced.      Behind    each 
column  of  the  cyUnders  on  whose  convex 
surfaces  are  the  nine  numerals  with  zero  is  a 
vertical  axle,  canying  as  many  pairs  of  wheels, 
one  above  another,  as  there  are  cylinders.  The 
upper  wheel  in  each  pair  acts  as  a  driving 
wheel  to  the  cyUnder,  and  has  besides,  on  its 
circumference,  teeth  like  those  of  an  inverted 
crown  wheel,  and  both  wheels  are  capable  of 
being  connected  with  or  disconnected  from 
their  common  axle ,  the  lower  wheel  carries 
on  its  upper  surface  an  inclined  plane,  and 
between  the  two  wheels  is  a  bolt  with  two  pins 
which  project  firom  it,  one  above  and  the  other 
below.    By  the  revolution  of  that  wheel,  the 
inclined  plane  is  carried  under  the  lower  pin, 
and  thus  the  upper  pin  is  enabled  to  enter 
between  two  teeth  in  the  crown  wheel  or  to 
disengage  itself  firom  them.    Another  axle,  in 
a  vertical  position  behind  the  former,  carries 
projecting  bars  which,  when  the  axle  is  turned 
by  the  moving  power,  press  upon  the  bolts 
and  cause  the  pins  to  move  up  or  down  as 
above   mentioned.     This   engagement    and 
release  of  the  inverted  crown  wheel  are  the 
means  by  which  the  cylinder  is  made  to  de- 
scribe such  part  of  a  revolution  as  is  required ; 
and  when  the  cylinder  is  to  remain  at  rest 
while  those  on  other  axles  turn  round,  an 
apparatus  provided  for  the  purpose  removes 
out  of  its  place  the  bar  which  should  press 
against  the  end  of  the  bolt    The  process  of 
carrying  is  accomplished  by  a  bar  on  the  axis 
of  a  cytinder,  which  at  a  proper  time  comes 
against  the  extremity  of  a  claw;  and  this 
then  engages  itself  between  the  teetli  of  a 
ratchet  wheel  connected  with  the  next  cylinder. 
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In  order  to  transfer  to  copper-plates  the 
resnits  obtained  finom  the  machine,  a  eorvili- 
near  bar  of  metal  is  to  act  on  an  arm  of  a 
lerer  so  as  to  raise  it  to  ten  different  heights, 
eomsponding  to  the  ten  flgores  on  the  surface 
of  each  c^inder,  and  the  opposite  arm  of  a 
lever  is  to  move  an  arch  oariTing  ten  punches 
having  on  them  in  relief,  the  ten  charactera, 
1, 2,  8,  Ac.  to  0.  A  bent  lever  is  to  press  the 
poneh  npon  the  copper-plate  and  produce  the 
impressions  of  the  figure. 

Yarions  circumstances,  concerning  which 
there  has  been  much  discussion  in  Parliament 
and  among  men  of  science,  have  led  to  the 
suspension  of  the  construction  of  this  superb 
machine:  a  subject  of  great  regret.  The 
portion  which  has  been  ahready  executed  is 
now  in  the  library  of  King's  College,  London ; 
and  it  is  capable  of  produciDg  tables  of  the 
powers  and  roots  of  numbers  not  extending 
beyond  eight  places  of  figures. 

£dmond8on*s  Bailway  Ticket  Machine  con- 
sists of  a  series  of  multiplying  wheels,  with  a 
stamping  and  cutting  instrument  in  the  inte- 
rior. There  is  an  index  wheel  whose  disc  is 
engraved  with  letters  and  numbers  conre- 
sponding  with  those  on  an  inner  wheel. 
When  the  pasteboard  material  is  introduced, 
and  the  machine  set  in  motion  by  hand,  the 
cords  ready  printed,  numbered,  and  dated  are 
ejected  with  great  rapidity  into  a  receiving 
box,  ready  packed  and  sorted  for  delivery; 
and  the  machine  itself  tells  with  unerring 
accuracy  the  number  of  tickets  it  has  struck 
off.  Macliines  of  this  kind  are  now  exten- 
sively used  at  railway  stations.  Nothing  can 
be  more  beautiful  than  the  arithmetical  accu- 
racy with  which  this  machine  delivers  and 
tells  off  an  immense  number  of  tickets  in  a 
brief  period. 

Baranowski's  calculating  or  registering 
machine,  recently  introduced,  is  intended  to 
facilitate  many  commercial  operations.  One 
form  of  the  machine  is  adapted  to  the  prompt 
calculation  of  goods  per  ton,  cwt,  or  lb.,  or 
for  the  calculation  of  monies  per  day,  month, 
or  year.  By  a^usUng  a  slide  displaying  the 
given  sum,  and  turning  a  wheel,  the  amount 
per  year,  or  .week,  or  month  is  given  in  a  mar- 
ginal slide,  which  is  developed  by  the  opera- 
tion. Mr.  Baranowski  has  patented  various 
modifications  of  his  machine,  adapted  for 
numbering,  stamping,  and  registering. 

At  the  meeting  of  the  British  Association 
in  1840,  the  Astronomer  Boyal  described  a 
new  calculating  machine  which  had  been 
invented  by  Mr.  Fowler,  to  facilitate  the 
labours  of  the  guardians  of  a  Poor  Law 
district  in  Devonshire,  in  calculating  the  propor- 
tions in  which  the  several  divisions  were  to 


be  assessed.    The  mechanism  was  much  the 
same  as  in  many  other  machines  of  a  similar 
character :  but  there  was  a  peculiarity  in  the 
notation  adopted  for  the  special  object  held  in 
view.  Instead  of  the  common  dteimal  notation, 
it  had  a  temaiy  notation ;  that  is,  the  digits 
became  not  tenfold  but  threefold  more  valu- 
able  in  their  course  from  right  to  left.    Thus, 
in  such  a  notation,  1  and  2  express  one  and 
two  as  in  the  common  system ;  but  10  express 
(not  ten,  \mt)  three,  11  express  four,  12  express 
five,  and  so  on.  The  relative  number  of  teeth  in 
some  of   the  wheels  of  the  macliine  would 
depend  on  which  notational  system  is  employed. 
Br.  Both's   Automaton   Calculator,   intro- 
duced about  the  year  1841,  has  many  modi- 
fications   suited    to    the    performance    of 
different   calculations.      The    machine     for 
performing  addition,  subtraction  and  multi- 
plication consists  of  a  narrow  oblong  box, 
with  a  metal  plate  on  the  top,  which  is  divided 
into  nine  indexes  and  semicircular  notches. 
The  first  six,  from  left  to  right,  serve  for  the 
numbers  from  hundred  thousands  to  units : 
the  last  three  are  appropriated  to  shillings, 
pence,  and  farthings.    Bound  each  index  are 
engraved  figures,  from  0  to  0 ;  and  the  semi- 
cireular   notches  contain    teeth   which   cor^ 
respond  with  the  figures.     Under  each  notch 
is  a  cireular  hole,  in  which  the  result  of  the 
calculation  appears  at  the  end  of  the  opera- 
tion.   In  using  the  instrument,  a  metal  point 
is  inserted  in  the  teeth  of  such  figures  in  the 
indexes  as  are  required  to  be  brought  into 
action,  and  each  point  is  brought  down  to  0 ; 
the  result  is  tlien  read  off  froln  the  circular 
opening  in  which  it  appears  recoi*ded.    The 
interior    mechanism    consisU    chiefly    of   a 
simple  combination  of  toothed  wheels  and 
springs.     This  machine  has   been  used  in 
some  offices  to  facilitate    calculations ;    and 
also  as  a  register  of  the  number  of  strokes  or 
of  rotations  in  machines. 

A  new  calculating  or  rather  numbering 
machine  was  invented  and  patented  by  Mr. 
Lewthwaite  in  1847;  for  numbering  railway 
tickets  and  pawnbrokers  tickets,  paging  books, 
and  similar  purposes,  and  printing  numbei^ 
in  any  consecutive  or  serial  form.  The 
mechanism  is  complicated  but  ingenious.  The 
chief  parts  consist  of  figure-wheels,  driving- 
wheels,  and  key-stops.  The  figure-wheel  is  a 
wheel  with  ten  teeth,  the  outer  facets  or  ends 
of  which  are  stamped  or  typed  with  the  ten 
digits  from  0  to  9 ;  the  driving-wheel  is  also  a 
wheel  with  ten  teeth,  which  work  between  the 
teeth  of  the  figure-wheel ;  and  the  key-stop  is 
a  kind  of  lover,  one  end  of  which  catches 
successively  in  the  teeth  of  tlie  figure  driving, 
wheel.    If  the  machine  were  only  required  to 
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how  mueh  gold  dost  has  left  Califoniia,  nor 
how  many  adventurers  have  arrived  there,  for 
both  have  been  exaggerated.  St  Francisco 
has  been  nearly  destroyed  by  fire  three  or 
four  times  during  its  brief  existence ;  yet  it 
rises  from  the  ashes,  after  each  conflagration, 
with  increased  vigour  and  importance.  We 
may  simply  jot  down  two  or  three  facts  which 
serve  to  illustrate  the  present  position  of  this 
remarkable  place. 

During  one  week  in  1850  gold-dust  to  the 
value  of  three  million  dollars  was  shipped 
and  exported  from  St.  Francisco.  In  August 
of  the  same  year  the  monthly  shipment  was 
about  8,000,000  dollars,  of  which  gold-dust 
to  the  value  of  3,000,000  dollars  was  trans- 
mitted to  England,  the  rest  being  consigned 
chiefly  to  the  United  States.  On  September 
15, 1850,  there  were  in  that  port  no  less  than 
684  vessels  of  181,021  tons,  belonging  to 
twenty-one  diflercnt  nations  ;  406  vessels  be- 
longed to  the  United  States,  86  to  England, 
all  other  countries  much  smaller  numbers; 
some  of  the  vessels,  small  in  size,  had  crossed 
the  whole  breadth  of  the  Pacific  from  Aus- 
tralia and  New  Zealand,  with  the  view  of  ex- 
changing their  produce  for  gold-dust  In  the 
first  two  weeks  of  Octoberf  in  the  same  year, 
04  vessels  arrived  at  St  Francisco,  besides 
the  mail  steamers  which  ply  between  that 
town  and  Panama,  and  besides  10  other 
steamers  which  now  ply  between  St  Francisco 
and  the  smaller  Califomian  ports.  Between 
40,000  and  50,000  letters  now  cross  the  isthmus 
of  Panama  every  month  en  route  from  the 
Atlantic  nations  to  Gahfomia,  and  an  equal 
number  in  the  opposite  direction. 

As  might  reasonably  be  expected  under 
such  circumstances,  recklessness  and  mad 
speculation  have  done  much  injury  at  CaU- 
fomia;  but  the  United  States  government 
has  shown  energy  in  establishing  steady  and 
useful  laws  and  institutions  in  its  newly- 
acquired  territory;  and,  whatever  maybe  said 
of  the  ludustry  of  all  nations,  the  Commerce 
of  all  nations  is  likely  to  be  instructively  illus- 
trated at  California. 

CALLAO,  a  small  sea-port  town  in  Pern, 
derives  all  its  commercial  importance  from 
being  the  port  for  lima,  which  is  seven  miles 
distant  The  Peruvian  ships  in  1840  amounted 
to  57  (6037  tons) ;  in  the  same  year  the  cus- 
tom duties  on  British  goods,  chiefly  cottons 
and  linens,  amounted  to  240,000/. ;  and  the 
total  value  of  British  manufactures  sent  to 
Peru  through  Callao  and  Valparaiso  was 
1,230,000/.  The  exports  from  Callao  consist 
of  bark,  bullion,  specie,  copper  in  ore  and  in 
bars,  raw  cotton,  hides,  &c.  The  value  of  the 
eoLports  to  Europe  and  the  United  States  in 


1840  was  048,3461.,  being  an  increase  of 
315,476/.  on  the  preceding  year.  There  has 
since  been  a  small  annual  increase  in  these 
quantities. 

CALOMEL.    [Mebcury.] 

CALOPHYLLUM  is  the  name  of  a  genus 
of  trees  from  which  much  useful  oil  is  procured. 
The  Cahphyllum  JnopkyUum  is  a  native  of  the 
East  Indies,  and  often  attains  a  height  of  00 
or  100  feet  It  has  large  handsome  leaves 
like  those  of  a  water-Uly,  snow-white  fragrant 
flowers,  and  a  fruit  about  the  size  of  a  walnut 
The  nuts  afibrd  a  fixed  oil,  which  is  expressed 
and  used  for  burning  in  lamps.  Another  species, 
the  Calaba-tree,  attains  a  height  of  60  feet, 
and  is  a  native  of  the  Caribee  Islands.  It  has 
•white  sweet-scented  flowers,  and  a  green  fruit 
something  like  the  Cornelian  cherry,  which 
contains  a  white  soUd  kernel.  An  oil  is  ex- 
pressed from  the  seed  for  domestic  uses  and 
for  burning  in  lamps.  The  timber  is  used  for 
various  purposes,  especially  for  staves  and 
cask-headings. 

CALOTYPE.     The   patent  for  Mr.  Fox 
Talbot's  Calotype,  obtained  in  1841,  contained 
specifications  relating  to  many  departments 
of  photographic  operation ;   but  the  proper 
calotypio  process  is  what  we  are  here  con- 
cerned with.    The  operation  comprises  three 
stages — to  prepare  the  paper ;  to  produce  the 
negative  picture ;  and  to  produce  the  positive 
picture.     The  best  and  smoothest  writing- 
paper  is  washed  on  one  side  with  a  camel- 
hair  pencil  dipped  in  a  solution  of  100  grains 
of  crystallised  nitrate  of  silver  in  six  ounces 
of  distilled  water.    The  pi^er  is  dried  slowly, 
and  then  dipped  for  a  minute  or  two  in  a  so- 
lution of  500  grains  of  iodide  of  potassium  in 
a  pint  of  water ;  it  is  then  dipped  in  water  and 
dried.    Immediately  before  'using,  this  paper 
is  washed  on  the  prepared  side  with  a  solution 
of  100  grains  of  nitrate  of  silver  in  two  ounces 
of  distilled  water,  combined  with  one-fourth  of 
its  volume  of  acetic  add,  and  an  equal  quan- 
tity of  tincture  of  galls  or  of  a  saturated  solu- 
tion of  crystallised  gallic  acid.    The  paper  is 
dried  a  third  time,  and  is  then  ready  for  use. 
In  taking  the  calotype  picture,  the  paper  is 
placed  in  a  camera  obsoura,  where  it  speedily 
receives  the  image,  which  sometimes  requires 
to  be  brought  out  by  a  wash  of  gallo- nitrate 
of  silver.     To  fix  the  image,  the  paper  is 
dipped  into  water,  partly  dried  with  blotting- 
paper,  and  washed  with  a  solution  of  100 
grains  of  bromide  of  potassium  in  8  or  10 
ounces  of  water,  after  which  it  is  again  washed 
and  dried.    The  image  or  picture  thus  pro- 
duced is  a  negative  one,  the  lights  and  darks 
being  reversed.    To  produce  tkposUive  picture 
from  tliis,  a  second  sheet  of  calotype  paper. 
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or  of  common  photographic  paper,  is  placed 
in  contact  with  the  picture ;  a  board  is  placed 
tH»TH*ftM»j  and  aplate  of  glass  above  them,  and  all 
are  screwed  closely  together.  On  placing  them 
in  the  sunshine  for  some  time,  a  picture  with 
the  lights  and  shadows  in  their  natm^  posi- 
tioo  is  produced  on  the  second  paper ;  and 
this  duplicate  is  to  be  fixed  in  the  same  man- 
ner as  the  original  picture.  Many  calotype 
positive  pictures  may  be  taken  from  one 
negative  picture. 

In  another  method,  Mr.  Talbot  produces  a 
positive  calo^pe  at  once,  without  the  inter- 
vention of  a  negative  one.  A  sheet  of  calo- 
type paper  is  exposed  to  the  daylight  until  its 
sorfaoe  is  slightly  browned.  It  is  then  dipped 
into  a  solution  of  iodide  of  potassium ;  on 
being  taken  out  of  this  solution  the  pai>er  is 
dipped  into  water  and  partially  dried.  It  is 
next  placed  in  the  camera,  where,  in  the 
comse  of  five  or  ton  minutes,  the  image  be- 
comes impressed  upon  it.  The  paper,  when 
removed  from  the  camera,  is  washed  with 
gatto-nitrato  of  silver,  and  warmed.  A  posi- 
tive picture  then  makes  its  appearance  on  the 


CALUMET,  the  name  given  by  the  North 
American  Indians  to  a  pipe  for  smoking  to- 
boceob  The  calumet,  or  pipe  of  peace,  is  a 
bog^e  tobacco  pipe,  with  a  bowl  of  polished 
marble,  and  a  stem  two  feet  and  a  half  long, 
made  of  strong  reed,  adorned  with  feathers 
and  locks  of  women's  hair.  When  it  is  used 
in  treaties  and  embassies,  the  Indians  fill  the 
calumet  with  the  best  tobacco,  and,  presenting 
it  to  those  with  whom  they  have  concluded 
any  great  afibir,  smoke  out  of  it  after  them. 

CALVADOS,  a  department  in  France,  which 
fbnnerlj  constituted  part  of  Normandy,  is  a 
(7«at  dder  district,  the  annual  produce  being 
alont  90,000,000  gallons.  The  best  kind  is 
that  made  in  the  Auge  district ;  it  will  keep 
(cT  yefli9  and  contains  a  large  proportion  ol 
aXngAioL  Melons,  haricots,  onions,  &c.,  are 
extensively  cnltiTated.  The  department  con- 
tains about  1,000  wind  and  water  mills,  150 
foundries  and  furnaces,  and  about  as  many 
factories.  Building  stone,  marble,  slate,  brick, 
ft4iet9  clay,  and  iron,  are  foimd.  Marl 
abounds  in  the  arrondissement  of  lisieux 
and  Pont^rEv^ue,  and  is  used  for  manure. 
Coal  mines  are  worked  at  littiy,  in  which 
leveral  steam  engines  are  employed. 

The  chief  industrial  products  of  the  depart- 
ment are  cotton  and  woollen  yam,  fine  and 
eoane  woollen  cloths,  linen,  flannel,  blankets, 
»havls,  calicoes,  lace,  porcelain  and  cutleiy. 
Throughout  the  department  the  manufacture 
of  lace  alone  gives  employment  to  50,000  per- 
aoDB,  and  the  value  of  the  lace  annually  ex- 


ported amomits  to  many  millions  of  firancs. 
The  department  contains  several  paper-mills, 
sugar  refineries,  tanneries,  oil-mills,  and  es- 
tablishments for  the  manufacture  of  chemical 
products  and  bleaching  linen.  The  com- 
merce consists  of  its  industrial  products,  to- 
gether with  horses,  fat  cattle,  butter,  cheese, 
poultry,  cider,  honey,  spirits  distilled  from 
dder,  clover  seed,  hemp,  wood,  oil,  &c.  The 
imports  are  iron,  wool,  raw  cotton,  hides,  and 
colonial  produce.  Great  quantities  of  lobsters, 
oysters,  and  other  fish,  are  taken  along  the 
coast  and  conveyed  to  the  markets  of  Paris 
and  of  the  interior. 

CAMBOGE,  or  GAMBOGE.  This  gum- 
resin  was  introduced  into  Europe  by  Clusius 
about  1608.  From  the  bruised  leaves  and 
young  branches  of  8talagmiU»  cambogioides 
fiows  a  yellow  juice,  which  is  received  in  cocoa- 
nut  shells  or  earthen  vessels ;  it  is  then  al- 
lowed to  thicken,  and  afterwards  formed  into 
rolls ;  this  is  the  finest  sort  called  the  Pipe  Cam- 
boge  of  Slam.  A  portion  is  formed  into  round 
cakes,  which  are  either  entire  or  have  a  hole 
in  the  centre ;  this  is  the  Cake  Cambage  of 
Siam. 

At  the  ordinary  temperature  of  the  air,  cam- 
boge,  from  whatever  source  obtained,  has  little 
smell,  but  when  heated  gives  out  a  vexy  pecu- 
liar one.  Taken  into  the  mouth  it  has  scarcely 
any  perceptible  taste,  but  upon  being  chewed 
for  some  time  it  causes  a  sharp  and  somewhat 
acrid  feeling,  ending  in  a  sweet  sensation,  ac- 
companied with  dryness  in  the  mouth.  It 
excites  afterwards  a  fiow  of  saliva,  which  is 
coloured  yellow.  It  is  almost  entirely  soluble 
in  alcohol,  and  is  not  precipitated  fh)m  solu- 
tion by  the  addition  of  water.  With  water  it 
forms  an  emulsion,  in  which  the  resin  is  kept 
suspended  by  the  gum.  It  is  soluble  in  the  alka- 
lies. The  resin,  which  forms  three-fourths  of  its 
weight,  may  be  considered  its  active  principle. 

Camboge  is  much  used  in  medicine,  espe- 
cially in  quack  medicines ;  but  it  is  more  ex- 
tensively used  as  a  pigment. 

CAMBBIC.  This  is  one  of  the  numerous 
varieties  of  flax  or  linen  manufactures,  which 
derived  its  name  firom  having  been  first  made 
at  Cambray.  It  bears  much  the  same  relation 
to  linen  that  muslin  does  to  calico,  being  a 
very  fine  and  thin  fabric  Sooteh  cambric, 
now  largely  manufactured,  is  a  kind  of  imita- 
tion cambric,  made  from  fine  hard -twisted 
cotton.  The  French  material  called  batitU  is 
a  sort  of  Scoteh  cambric,  to  which  dyes  and 
printed  colours  are  applied. 

In  1848  about  33,0(X)  pieces  of  French  cam- 
bric and  lawn  were  imported.  In  1849  the 
quantity  sank  to  29,000  pieces. 

CAMBRIDGE  is  so  much  more  olosely 
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asBooiated  with  edaoatlon  than  with  trade, 
that  we  can  have  little  to  say  oonceming  it  in 
this  place.  It  has  however  a  considerable 
trade  in  coals  and  grain ;  and  a  large  quantity 
of  butter  is  oonreyed  from  Norfolk  and  the 
Isle  of  Ely  to  London,  where  it  obtains  the 
name  of  Cambridge  batter. 

GAMBRIDGESHIBE  is  so  pnrely  an  agri- 
•nltural  county  (except  in  relation  to  the  straw- 
plait  manufacture,  and  one  or  two  others), 
fliat  we  need  merely  say  a  few  words  concern- 
ing its  fens.  When  these  fens  are  drained 
f  Bbdfobb  Lbvei.],  the  first  operation  is  to 
pare,  by  means  of  a  paring  plough,  the  surface 
on  which  coarse  grass  and  sedge  are  growing 
in  a  matted  state.  The  sods  are  then  burnt, 
and  reduced  to  a  carbonised  mass,  which, 
when  cool,  is  spread  over  the  ground.  This 
is  immediately  ploughed  in,  and  the  land  is 
sown  with  cole>seed  or  rape,  of  which  an 
abundant  crop  is  inrariably  produced.  The 
cole  is  fed  off  with  sheep,  the  land  ploughed 
once,  and  oats  are  sown,  which  produce  as- 
tonishing crops ;  after  which  the  land  is  avail, 
able  for  the  rotation  culture.  Rape-cake  is 
much  used  as  manm*e.  The  uncultivated  fens 
yield  turf,  reeds,  and  osiers. 

CAMEL.  The  camel  is  an  important  ad- 
jtmct  to  trade  and  commerce  in  tropical  sandy 
regions.  The  organization  of  this  animtU 
proves  its  adaptation  for  the  arid  deserts  over 
which  it  is  destined  to  travel.  The  pads,  or 
sole-cushions  of  the  spreading  feet,  divided 
into  two  toes  without  being  exteniedly  sepa- 
rated, which  buoy  up,  as  it  were,  the  whole 
bulk  with  their  expansive  elasticity  from  sink- 
ing in  the  sand,  on  which  the  animal  advances 
With  silent  step— the  nostrils  so  formed  that 
the  animal  can  dose  them  at  will,  so  as 
to  exclude  the  drift  sand  and  the  parching 
simoom — ^the  beetUng  brow,  and  long  la<ihes 
which  fHnge  the  upper  Ud,  so  as  to  screen  the 
eyes  from  the  glare  of  the  sun — ^the  cleft  pre- 
hensile upper  lip,  and  the  powerfiil  upper  in- 
cisor teetli,  for  browsing  on  the  dry  tough 
priokly  shrubs  of  the  desert — ^the  hunch  acting 
is  a  reservoir  of  nutriment  against  a  time  of 
long  abstinence — and  the  assemblage  of  water 
tanks  in  the  stomach — ^these  are  characteristics 
without  which  the  *  ship  of  the  desert*  could 
not  render  his  Invaluable  services  to  man. 

The  Bactrian,  or  two^hMmped  camel,  occurs 
thronghont  Central  Asia;  it  is  the  patient, 
laborious,  and  willing  slave  of  the  Turcomans, 
travelling  over  sandy  deserts,  and  administer- 
ing to  the  wants  of  a  wandering  people.  The 
Arabian,  or  iingle-hinnped  camel,  or  drome- 
dary, is  spread  through  Egypt,  Arabia,  Syria, 
North  Africa,  Persia,  India,  Sto,,  and  its  his- 
tiory  is  intarwoven  with  that  of  the  patriarchs 


of  old,  nor  is  it  now  less  important  than  In 
those  early  days.  Caravans  of  camels  still 
traverse  the  desert,  conveying  merchandise. 
The  load  of  a  camel  is  ttom  000  to  000  lbs., 
and  it  will  move  at  the  rate  of  nearly  3  miles 
an  hour,  regtilarly  as  clock-work,  day  after 
day,  for  eight  hours  daily.  It  lies  dowr^.  rest- 
ing on  the  callosities  of  its  breast  and  ^^mbs, 
to  be  loaded  and  unloaded.  In  the  oriental 
caravans  some  of  the  animals  are  loaded  with 
water  skins,  some  with  merchandise,  others 
carry  the  food  and  necessaries  of  the  pilgrims 
and  their  own  provender,  and  others  are 
mounted  by  riders. 

The  camel  is  not  only  serviceable  as  a  beast 
of  burden ;  its  milk  and  flesh  are  both  in  re 
quisition,  especially  the  former.  Of  its  hair 
the  Arab  weaves  clothing,  and  even  tents ; 
his  belt  and  sandals  are  the  produce  of  its 
hide;  and  the  dung  affords  him  ftiel.  From 
the  soot,  sublimated  in  closed  vessels,  is  pro- 
cured sal  ammoniae,  formerly  imported  into 
this  country  from  Egypt.  Camel's  hair  is  xm> 
ported  into  this  coimt^-for  the  manufacture 
of  pencils  for  the  painter;  that  ftom  Persia 
is  the  best.  There  are  three  qualities,  black, 
red,  and  gray;  the  black  is  most  valuable, 
next  the  red ;  the  gray  is  very  inferior. 

CAMEO,  or  CAMAIEU,  i«  a  gem  worked 
in  rilievo.  The  art  of  engraving  on  stono  is 
of  high  antiquity;  but  it  was  for  the  most 
part  confined  to  intagUo^  or  indenting.  It  has 
been  supposed  that  the  Etruscans  had  the 
art  of  engraving  hard  stones  before  it  was 
known  to  the  Greeks ;  many  engraved  stones, 
however,  that  are  called  Etruscan  are  donbt- 
less  early  Greek,  as  may  be  inferred  firom  their 
subjects. 

The  age  of  Augustus  is  remaritable  for  the 
excellence  of  the  gem-engravers  who  were 
then  living.  One  of  the  finest  camei  pre- 
served in  the  collections  of  Europe  is  tlio 
Apotheosis  of  Augustus,  in  the  collection  at 
^enna.  In  the  French  collection,  the  sar-< 
donyx  of  Tiberius  is  one  of  the  best  known. 
We  possess  in  this  country  some  camei  of 
first-rate  excellence,  but  they  are  chiefly  in 
private  eollections. 

The  workers  in  cameo  not  only  exercised 
their  skill  in  the  cutting  or  engraving,  bnt 
also  in  so  arranging  their  subject  and  the 
composition  of  its  details  as  to  make  tlie  dif> 
ferent  colours  or  zones  of  the  stones  answer 
for  parts  of  the  design.  The  ancients  were 
so  partial  to  this  variously  coloured  work,  that 
they  even  imitated  the  material  in  glass ;  and 
we  possess  in  this  country  one  of  the  most 
beautiful  specimens  of  their  ability  in  the 
Barberini,  or  Portland  Vase,  now  in  the 
British  Museum. 
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At  the  dedine  of  the  Boman  EmpiM,  gem- 
engraying  fell  idth  the  other  arts ;  and  it  was 
not  till  a  Isle  period  that  the  taste  and  muni- 
ficent of  the  Florentine  family  of  Medici 
csnsed  its  reviTol  in  Italy.  It  was  maoh  en- 
(ooraged  in  the  fifteenth  centniy,  and  the 
listeenth  eenttuy  ean  also  hoast  of  sereral 
reiy  distinguished  aitistB  in  this  Glass.  In 
the  succeeding  oentaiy  there  was  a  consider- 
able falling  off,  but  in  the  eighteenth  the  art 
tswrose. 

Rome  is  now  the  chief  Seat  of  the  art  of 
cameo-eutting.  There  are  two  kinds :  those 
cat  m  pUtru  dura,  or  hard  stone,  and  those 
cot  in  shelL  The  stones  most  prized  for  this 
potpose  are  oriental  onjx  and  sardonyx->pro- 
nded  Uiey  have  at  least  two  different  colours 
in  parallel  li^erv.  The  value  of  the  stone  is 
gmdy  increased  if  it  has  four  or  five  differ- 
entlj  coloured  parallel  layers,  provided  that 
the  layers  are  ao  thin  as  to  assist  in  marking 
the  derioe  of  the  cameo.  For  example,  a 
specimen  of  stone  which  had  four  parallel 
Ufers  might  he  useAil  for  a  cameo  of  Minerva ; 
when  the  ground  would  be  (say)  dark  gray, 
&e  fice  light,  the  bust  and  helmet  black,  and 
the  crest  over  the  hehoaet  brown  or  gray.  All 
foch  camei  are  vrrought  by  a  lapidaiy's  lathe 
vith  pointed  instruments  of  steel,  and  by 
means  of  diamond  dust.  Shell  cameos  are 
rat  from  Urge  shells  found  on  the  African 
ao<l  Braxilian  coasts,  and  generally  show  two 
lAjen,  one  white,  and  the  other  either  pale 
^«e  eolour  or  deep  reddish  orange.  The 
tiih)«et  IS  out  with  small  steel  chisels  out  of 
the  white  portion  of  the  shell.  The  gem 
MniM  are  farmore  coatly  than  those  made  of 
shells. 

At  the  Mediseval  Exhibition  of  1860,  very 
Watiftil  spedmens  of  the  cameo  were  ex- 
liihiied  in  sai^onyz  and  blood  stone. 

Camei  to  the  value  of  6,0032.  were  imported 
from  Fhmce  in  1847. 

CA'MERA  LU'CIBA  and  CAMEBA  OB- 
SCU'RA  {U^ht  and  dark  Lambert)  are  names 
mn  to  two  methods,  very  like  in  principle, 
of  throwing  imagee  of  external  olijeots  upon  a 
pisae  or  curved  surface,  for  the  purpose  of 
dnwing  or  amusement. 

The  Camera  Obtcura  now  in  use  has,  oo- 
nsiooally,  the  form  of  a  box.  In  front  is  a 
KHfing  tube,  carrying  a  convex  lens,  threugh 
vtiefa  the  light  from  distant  objects  passes  to 
t  norrar  at  the  opposite  extremity  of  the  box : 
tbe  minor  is  incUned  to  the  horizon  at  an 
«nvle  of  45  degrees,  and  ftt)m  thence  the  light 
is  reflected  upwards  to  a  glass  plate  in  a  hori- 
vmtal  position.  The  reys  in  the  penoUs  con- 
^^t  lithe  upper  surfsee  of  this  plate,  which, 
«B  that  suxflMa  only,  is  ground  rough,  and 


thus  the  images  of  distant  objects  are  visible 
upon  it,  a  shade  over  the  plate  preventing  the 
direct  light  from  interfering  with  them. 

A  camera  obsoura  for  exhibition  is  generally 
made  in  a  room  with  a  conical  roof  and  an 
aperture  at  the  top.  Above  this  aperture  ia  a 
revolving  plane  miRt>r  inclined  at  46^,  and 
reflectiag  pencils  downwards.  A  convex  lens 
causes  these  pencils  to  converge  upon  a  sur- 
face of  plaster  of  Paris,  properly  curved.  The 
mirror  revolves  about  a  vertical  axis,  thus 
allowing  all  the  compass  points  of  a  landscape 
to  be  sucoesaively  thrown  on  the  surface. 

Portable  camera  obscuras  are  often  made 
in  a  similar  manner,  the  minor  and  lens 
being  in  a  sliding  case  at  the  top  of  a  pyra- 
midal box,  and  the  image  being  received  on 
paper  laid  at  the  bottom.  Apertures  on  one 
side  of  the  box  allow  the  spectator  to  see  the 
image  and  introduce  a  hand  for  the  purpose 
of  drawing  on  the  paper. 

A  camera  obscura  is  an  indispensable  aid 
in  most  forms  of  photographic  operation. 

The  Camera  lAtcida  was  invented  by  Dr. 
Wollaston.  It  consists  of  a  metal  stand  sup- 
porting a  glass  prism,  of  which  one  angle  is 
185*^.  The  action  of  iixB  instrument  is  such, 
that  when  rays  of  light  fall  horizontally  on 
one  side  of  the  prism,  they  suffer  reflection 
within  the  glass,  and  are  thrown  upwards  to 
the  eye  through  an  opening  in  a  plate  which 
excludes  all  except  the  end  of  the  prism,  and 
a  part  of  a  sheet  of  paper  or  other  flat  surface 
placed  beneath  the  prism.  Hence  the  image 
of  an  otgect  is  thrown  towards  the  visible  part 
of  the  paper,  and,  the  eye  viewing  both  the 
image  and  the  sheet  of  paper  (with  different 
parts  of  the  pupil,  however,  which  creates  a 
difficulty  in  using  this  instrument),  the  ob- 
server ii  enabled  to  trace  the  object  upon  the 
paper. 

The  image  of  the  distant  object  must  be 
made  to  coincide  with  that  of  tlie  paper ;  and, 
for  this  purpose,  since,  except  when  the  object 
is  very  remote,  the  rays  in  the  pencil  are  in  a 
divergent  state,  a  convex  lens  is  interposed 
between  the  prism  and  the  paper. 

CAMP,  BO  MAN.  In  a  Roman  camp  the 
standard  was  fixed  in  the  centre,  and  around 
this,  within  a  space  of  300  feet  each  way,  was 
the  prsetorium  or  place  of  the  general's  quar- 
ters, on  one  side  of  which  was  the  forum, 
and  on  the  other  the  space  allotted  to  the 
stores  of  the  army,  with  the  quartere  of  the 
Quiestor,  or  officer  who  had  charge  of  the 
military  chest  Further,  towards  the  right 
and  left  were  the  cavaliy  and  infantry,  form- 
ing the  general's  body-guard,  and  the  volun- 
teers in  his  service.  This  line,  which  in  lengtk. 
may  be  estimated  at  1660  feet,  oonstitutod  tlie 
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breadth  of  the  camp.  In  front  of  the  line 
were  the  tents  of  the  legionary  tribunes  and 
of  those  officers  among  the  allies  who  had 
corresponding  rank.  Before  the  tribunes' 
tents  was  the  principal  street,  100  feet  wide, 
stretching  across  the  camp ;  and  beyond  this, 
extending  about  1050  feet  towards  the  front, 
were  the  quarters  of  the  soldiers.  These  were 
divided  into  two  parts  by  a  street  50  feet  wide, 
which  ran  from  the  preetorium  to  the  head  of 
the  camp.  The  streets  divided  the  yarious 
bodies  of  soldiers. 

Such  was  the  order  of  encampment  for  a 
consular  army,  consisting  of  two  legions  be- 
sides the  allies;  its  whole  depth  might  be 
about  1700  feet;  and  there  was  round  the  en- 
campment a  clear  interval  200  feet  broad, 
between  the  tents  and  the  entrenchments. 
These  consisted  of  a  rampart  of  earth  and 
stones,  and  a  ditch,  through  which  were  four 
gates  or  entrances :  the  Prtetorian  gate,  in 
front  of  the  camp,  opposite  the  Prsetorium ; 
the  Decuman  gate,  at  the  back  of  the  camp, 
and  a  gate  at  each  end  of  the  Frincipia  or 
principal  street 

CAMPANI'LE,  an  Italian  term  signifying 
^  tower  for  bells.  The  word  is  derived  from 
camp&na^  <  a  bell.'  Many  of  the  Italian  churches 
have  these  towers  or  campanili  separated  from 
the  body  of  the  church.  Among  the  most 
vemarkable  are  those  of  Cremona,  Florence, 
Bavenna,  Padua,  Bologna,  and  Pisa.  The 
leaning  tower  of  Pisa  is  a  campanile;  it  is 
150  feet  high,  and  13  feet  out  of  the  perpen- 
dicular. The  campanile  of  Cremona  is  the 
highest  in  Italy,  having  an  elevation  of  395 
feet.  The  campanile  of  Florence,  which  is 
267  feet  high,  was  constructed  by  Giotto  in 
1324,  and  is  considered  the  most  elegant  cam- 
panile in  Italy ;  the  fa^de  of  the  tower  is  in 
the  Gothic  style,  mixed  with  somewhat  of  the 
Italian  taste  in  architecture,  which  soon  after 
prevailed  over  the  Gothic.  The  cathedral  at 
Seville  has  a  fine  campanile  350  feet  high, 
which  was  built  in  1568  by  Guever  the 
Moor. 

CAMPA'NULA.  Many  plants  belonging 
to  this  genus  are  usefully  applied.  The  cam- 
panula eduli»  is  a  native  of  Arabia  Felix ;  its 
ix>ot  is  thick  and  sapid,  and  contains  a  consi- 
derable quantity  of  starch ;  it  is  on  this  ac- 
count frequently  eaten  by  children,  as  are  the 
roots  of  many  other  species.  Of  the  campa- 
nula roiundifolia,  or  hlue-beU,  the  juice  of  the 
flowers  makes  a  very  good  blue  ink,  and  when 
mixed  with  alum  a  green  one.  The  roots  of 
this  species  also  may  be  eaten.  The  campa- 
nula rapunculut  is  much  cultivated  in  France 
and  Italy,  and  sometimes  in  Britain,  for  the 
sake  of  the  roots,  w'lich  ar?  foiled  tender,  and 


eaten  hot  with  Bouoe,  or  cold  with  rinegar  and 
pepper. 

CAMPHINE  LAMPS.  Carophine  is  y&rj 
pure  spirit  of  tuipentine,  obtained  by  the  dis- 
tillation of  common  turpentine.  Turpentine 
is  very  cheap  in  the  United  States,  and  cam- 
phine  is  there  much  used  for  lighting ;  and 
when  the  duty  on  turpentine  was  reduced  in 
England  a  few  years  ago,  the  use  of  camphine 
became  familiarized  among  us — one  of  the 
many  proofs  how  much  influence  fiscal  laws 
have  upon  manufactures. 

The  light  produced  from  camphine  is  very 
pure  and  brilhant ;  and  the  modes  of  applying 
the  liquid  to  this  purpose  have  given  rise  to 
various  forms  of  lamp  which  are  now  familiar; 
such  as  the  *  Vesta,'  the  'Imperial,'  the  'Vic- 
toria,' the  *Gem,'  the  'Paragon,*  and  many 
others.  AU  lamp-oils  contain  some  oxygen, 
which  neutralizes  a  part  of  the  hydrogen  and 
carbon;  and  also  some  oxide  or  other  sub> 
stance  which  damps  the  brilliancy  of  the 
flame;  whereas  rectified  camphine,  being 
composed  almost  wholly  of  hydrogen  and  car- 
bon, contains  nothing  but  what  is  susceptible 
of  combustion.  The  best  camphine  is  ob- 
tained, as  stated,  from  turpentine ;  but  tar  and 
naphtha,  if  subjected  to  carefhl  distillation 
and  rectification,  will  yield  very  fair  cam- 
phine. 

In  using  camphine  for  lamps,  certain  pre- 
cautions are  necessary.  Camphine  is  so  ex- 
tremely inflammable,  that  the  arrangements  of 
a  common  oil-lamp  would  not  be  available 
without  danger  of  accident.  All  the  camphine 
lamps  present  in  common  a  reservoir,  gene- 
rally of  glass,  placed  between  the  supporting 
pillar  and  the  burner ;  the  spirit  is  contained 
in  this  reservoir,  and  a  cotton  wick  dips  down 
into  it.  The  chief  points  in  which  the  various 
camphine  lamps  difibr  are  in  the  arrangement 
for  admitting  air  to  the  flame.  In  Young's 
'Vesta'  lamp,  the  cotton  wick  hangs  down 
from  the  bumej  into  the  camphine,  so  as  to 
supply  itself  by  capillary  attraction,  without 
the  intervention  of  any  metallic  or  heat-oon- 
ducting  substance. 

As  a  question  of  art-manufactures,  many 
camphine  lamps  are  now  made  of  very  ele- 
gant forms.  The  last  Birmingham  Exjkmi- 
tion  was  rich  in  specimens ;  and  we  may  rea- 
sonably expect  that  the  Great  Exliibidon  of 
1851  will  not  be  deficient  in  this  respect 

A  very  elegant  application  has  been  mado 
of  the  gas  produced  ih>m  camphine.  The  gas 
can  be  made  with  a  small  apparatus,  and  witli 
little  difllculty ;  and  the  jet  which  it  produces 
is  very  pure  and  brilliant.  The  camphine  is 
heated  in  a  retort  set  in  a  small  (hmace ;  and 
the  gas,  escaping  fh>m  the  retort,  is  purified 
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bj  pafiing  throngh  oertain  liquids.  This  gM 
ku  been  found  useful  for  lightiog  railway 
stadoDs  and  other  buildiDgs,  too  far  distant 
from  ovdinarj  gas-works. 

CAMPHOR  is  the  stearopten  (or  one  of 
the  principles  arising  from  the  separation  of 
the  Toliiile  oil)  of  two  trees — the  one  Cinna- 
Mmtm  compAtfra,  a  native  of  Ji^an,  China, 
sod  Cochin  China;  the  other,  Dipterocarpu$ 
'■:m,ihom,  a  natire  of  Borneo  and  Sumatra. 
Yrm  these  it  is  procured  by  different  pro* 
r^-^es.  It  exists  in  every  part — root,  stem, 
iriQches,  and  leaves — of  the  Cinnamomum 
riisphora,  which  is  chopped  into  pieces  suffi- 
HrQtlT  small  to  be  thrown  into  iron  yessels : 
these  vessels  are  afterwards  covered  with 
earthen  hoods,  in  which  are  placed  rice-straw 
Lid  nuhes,  heat  being  subsequently  gradually 
^rptied.  The  camphor  is  volatilised,  and  after- 
virls  condenses  on  the  straws,  rushes,  See. 
This  sfter  being  purified  fh>m  the  intermiz- 
tare  of  straws,  is  found  in  commerce  under 
tlK  name  of  crude  camphor. 

From  the  Dipterocarpns  eamphora  it  is  not 
procured  by  distillation,  but  exists  in  a  solid 
:  no  in  the  stem  of  the  tree.  In  that  part  of 
i!-;  stem  which  should  be  occupied  by  the 
pith  it  is  found  along  with  camphor-oil,  and 
•0  the  tnmk  being  split  open  the  camphor  is 

•  ml  in  the  centre,  in  pieces  about  a  foot 

•  <* .:,  which  is  much  prized  and  used  in  the 
^A^L,  hot  is  not  sent  to  Europe. 

Camphor  is  an  organic  substance  of  a  pecu- 
l:rkind,  representing  the  volatile  oils  in  a 
-  i  1  itate.  It  is  so  volatile,  that  on  exposure 
'•'  the  air  it  is  entirely  volatilised,  and  leaves 
^>  narfdoum.  It  is  insoluble  in  water,  but  is 
't^Jy  dissolved  in  spirit,  is  inflammable,  and 
*>  an  tromatic  smell  and  taste.  It  is  much 
'  3pl'7ed  in  medicine. 

Tvo  Bobstances,  called  camphor  oil  and 
"^pkme  aeid,  are  obtained  from  camphor : 
ti'T  are  not  much  employed. 

CAMWOOD,  is  a  red  wood,  the  colouring 
K^tter  of  which  is  similar  to  that  of  Nicara- 
^^  or  peach  wood.  It  b  used  in  dyeing,  and 
^«>  in  cabinet  woric  It  is  brought  chiefly 
^  Sierra  Leone. 

ClNADA.  This  large  countiy,  with  its 
Uj^ificent  lakes,  cannot  fiul  to  rise  steadily 
:3  eommeraal  importance.  The  mineral  re- 
^irx%  are  immense,  but  till  very  recently 
'f  ?have  been  almost  wholly  neglected.  Mar- 
^'^  tad  serpentine  are  quite  common.  Plum- 
^  ''9n,  ores  of  antimony,  lead,  iron,  and  copper 
tftfnqoentlymetirith.  The  mountains  north 
f  the  Saguenay  abound  in  iron  to  such  an 
-itcfit  18  to  influence  the  mariner's  compass. 
The  iron  mines  of  SL  Maurice  have  long  been 
°(l«bnt6d  for  the  ezoeUenoe  of  their  yield, 


and  metal  not  at  all  infericT  is  cheaply  pro- 
duced at  Chatlottdville  near  Lake  Erie,  and  at 
the  Marmora  works  about  82  miles  N.  of  the 
Bay  of  Qumt&  The  dreaiy  wastes  northward 
of  Lake  Superior  contain  stores  of  copper, 
perhi^  unsuipassed  any  where  ii|  the  world. 
At  the  Coppennine  river  800  miles  frt>m  the 
Sault  de  St.  Marie  the  metal  occurs  in  great 
masses  in  a  pure  state.  Gold,  silver,  and  tin 
have  also  been  discovered  in  the  same  region. 
The  northern  and  western  shores  of  Ontario 
abound  in  salt  springs,  some  of  which  (Stony 
Creek  and  St  Catherine's)  are  very  produc- 
tive. The  north  shore  of  Lake  Erie  exhibits 
immense  beds  of  gypsum  which  are  quarried 
for  agricultural  purposes. 

Copper  mining  is  now  being  prosecuted  with 
great  energy  on  the  banks  of  Lake  Superior. 
If  the  accounts  recently  received  should  prove 
correct,  Canada  will  far  excel  every  other  part 
of  the  world  in  the  richness  of  the  copper  ore ; 
indeed  it  seems  as  if  the  produce  should 
scarcely  be  termed  ore :  it  is  almost  pure 
native  copper. 

The  variety  of  trees  found  in  the  vast  Cana- 
dian forests  is  astonishing,  and  it  is  supposed 
Uiat  many  kinds  still  remain  unknown.  Of 
all  these  none  is  more  beautiftil  and  useful 
than  the  maple,  the  adopted  emblem  of  Cana- 
dian nationality.  Its  timber  is  valuable  for 
many  purposes,  and  large  quantities  of  excel- 
lent sugar  are  made  from  its  sap.  The  other 
forest  trees  most  prevalent  are  beech,  birch, 
elm,  bass,  ash,  oak,  pine,  hickory,  butternut, 
balsam,  hazel,  hemlock,  cherry,  cedar,  cypress, 
fir,  poplar,  sycamore,  whitewood,  willow,  and 
spruce.  Timber  and  ashes,  the  raw  produce 
of  the  ihrests,  constitute  the  chief  exports  of 
the  province.  An  immense  qtuntity  of  oak 
and  pine  is  annually  sent  down  to  Montreal 
and  Quebec.  The  American  ashes  contain  a 
larger  proportion  of  pure  potash  than  those 
of  Dantzic  or  Russia. 

The  total  breadth  of  land  under  culture  in 
LowerCanadainl644was2,802,317acres.  The 
number  of  Inhabited  houses  in  Lower  Canada 
in  the  same  year  was  108,794 ;  the  number 
building  1652;  vacant  4119.  The  following 
particulars,  given  in  the  returns  of  that  year, 
throw  some  further  light  upon  the  habits  and 
occupations  of  the  people: — ^Lbs.  of  maple 
sugar  2,272,457;  number  of  taverns,  1052; 
stores  where  spirituous  liquors  are  sold,  808 ; 
grist  mills,  422;  oatmeal  miUs,  108;  barley 
mills,  45 ;  saw  mills,  911 ;  oil  mills,  14 ;  fal- 
ling mills,  153;  carding  mills,  169;  threshing 
miUs,  469 ;  paper  mills,  8 ;  iron  works,  99 ; 
triphammers,  18 ;  nul  factories,  6 ;  distille- 
ries, 86;  breweries,  30;  tanneries,  885;  pot 
and  pearl  ash  factories,  540;  other  fiMtoriM, 
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86.  There  were  in  Lower  Canada  in  1844, 
469,851  cattle,  146,729  horses,  602,81il  sheep, 
and  IQ'^^ii'io  swine. 

In  Upper  Canada  in  1848  the  numher  of 
acres  occupied  was  8,613,501.  The  lands  re- 
turned as  under  cultivation  were  1,780,152 
acres  arable,  and  766,768  pasture,  or  2,546,020 
in  all.  The  crops  of  Upper  Canada  in  1847 
were — Wheat,  7,558,773  hushels,  (an  increase 
of  more  than  50  per  cent,  in  five  years) ;  barley, 
rye,  and  buckwheat,  1,304,503;  oats,  7,055,730; 
maize,  1,137,555;  potatoes,  4,751,331; 
peas,  l,753,84i8.  In  1848  there  were  in 
Upper  Canada  505,845  neat  cattle,  151,380 
horses,  484,241  hogs,  833,807  sheep.  The 
average  annual  yield  of  maple  sugar  in  Upper 
Canada  is  4,140,667  lbs.,  which  is  very  nearly 
6  lbs.  for  each  inhabitant,  no  portion  of  this 
produce  being  exported.  There  were  sent  to 
market  in  1848— butter,  3,380,406  lbs. ;  cheese, 
668,357 lbs.;  beef  or  pork,  00,231  barrels.  In 
the  census  returns  of  1848  are  enumerated 
553  grist  mills,  06  oat  and  barley  mills,  1584 
sawmills,  230  fulling  mills,  138  distilleries, 
100  breweries,  354  tanneries,  1,200  asheries, 
67  woollen  factories,  10  shingle  factories,  105 
foundries. 

From  the  United  Kingdom  Canada  reoeives 
coals,  metals,  cordage,  East  India  produce, 
and  the  various  lands  of  British  manufac- 
tures ;  from  the  British  West  Indies,  sugar, 
molasses,  coffee,  rum,  and  bard  woods ;  from 
the  United  States,  beef  and  pork,  biscuit,  rice, 
and  tobacco.  The  exports  of  Canada  are — ^to 
the  United  Kingdom,  pot  and  pearl  ashes, 
whoat  and  flour,  and  timbi^r;  to  the  West 
Indies,  beef  and  pork,  beer,  grain,  and  flour ; 
to  the  United  States,  forest  produce,  wheat, 
flour,  butter,  wool,  live  stock,  &o.  The  total 
exports  of  the  oolony  in  1847  amounted  to 
2,612,852/. 

The  exports  of  British  and  Irish  produce 
and  manufactures  to  Canada,  in  1840, 
amounted  to  the  large  sum  of  1,324,031/.  It 
may  be  interesting  to  note  some  of  the  chief 
items: — 


Cotton  i^nadt .. 
Hardware  and  cutlery 
Iron  and  steel  .. 

Linen  noods  ...  •. 

Silk  ffoodt      ...  ,i 

WooUen  noods 


£111.771. 

64,471). 

808^1. 

A2,AS7. 
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The  commercial  prosperity  of  Canada  will 
be  greatly  increased  by  the  Great  Western 
Railway,  now  being  constructed  from  Detroit 
to  Niagara:  a  portion  ol  76  miles,  from  Ha- 
milton to  London,  is  under  contract ;  and  the 
works  have  been  pushed  forward  with  great 
energy  during  1850. 

In  no  part  of  our  colonies  has  the  Qretl 


Exhibition  of  1851  been  welcomed  with  more 
heartiness  tlian  in  Canada.    As  a  sort  of  test 
of  their  manufacturing  ability,  the  colonists 
held  an  Industrial  Exhibition  of  their  o>\ii 
at  Montreal,  in  October  1850,  at  which  the 
manufactures  filled  two  vast  rooms.    Hard- 
ware, cutlery,  cottons,  woollens,  linens,  silks, 
earthenware,  and  otlier  goods  of  Canadian 
manufacture ;  com,  beef,  pork,  butter,  cheese, 
maple -sugar,    honey,    hams,    of    Canadian 
growth;  a  veneer  of  bird's-eye  maple,  100 
feet  long,  sawn  from  a  single  log ;  soft  and 
beautiful  leather  made  from  porpoise-skins; 
clear  and  bright  oil  obtained  from  ihfi  some 
animal — ^these  were  some  of  the  specimens  in 
the  Montreal  Exhibition.  Mr.  Logan,  a  Cana- 
dian geologist,  has  been  employed  to  classify 
specimens  of  all  the  principal  minerals  found 
in  that  country.     Household    furniture,  of 
Canadian  forest-wood,  is  to  be  transmitted 
to  London.    During  the  last  week  in  1850 
the  ship   Pearl  arrived    in    London,   bring- 
ing the  first  consignment  of  Canadian  speci- 
mens for  the  Great  Exhibition,  in  107  pack- 
ages. 

CANAL.    Ancient  Egypt  was  intersected 
with  canals,  which  were  used  both  for  na^-iga- 
tion  and  irrigation ;  and  in  China  they  have 
been  in  use  fhY>m  before  the  Christian  lera. 
The  first  made  in  Europe  appears  to  have 
been  that  cut  by  Xerxes  across  the  low  isth- 
mus of  Athos.    The  Romans  made  canals  in 
Italy  ai»d  in  the  Low  Countries,  about  the  out- 
lets of  the  Rhine,  and  probably  also  in  Britain. 
In  modem  Europe  canal  making  commenced 
in  Lombardy  between  the  11th  and  13tb  cen- 
turies, and  in  Holland,  where  thuy  may  be 
compared  for  number  with  the  public  roads 
of  this  country,  in  the  12th  century. 

The  origin  of  canal  navigation  in  this 
country  dates  firom  1755,  when  an  act  of  par- 
liament was  passed  for  constructing  a  canal 
about  1 1  miles  long  f^om  the  mouth  of  San- 
key-brook,  on  the  Mersey,  to  Gerrard's  Bridge 
and  St  Helen's.  The  next  works  of  this  kind 
are  noticed  under  BBmoswATSB,  Duk£  of  ; 
and  BiuNBLEY. 

During  the  remainder  of  the  18th  and  tho 
earlier  years  of  the  10th  centuries,  the  con- 
struction of  navigable  canals  was  carried  on 
with  vigour,  until  they  were  made  in  England 
alone  to  an  aggregate  length  of  more  than 
2200  miles.    In  ooiguncUon  with  new  canals, 
many  rivers  have  been  artificially  rendered 
navigable,  so  that  it  has  been  asserted  that  no 
spot  in  England,  south  of  Durham,  is  mora 
than  15  miles  distant  from  water  communica- 
tion.   The  introduction  and  rapid  extension 
of  railways  has  almost  entirely  put  a  atop  to 
the  oonstmotion  of  oanalst  and  in   seweral 
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ioHattees  einato  either  haye  been,  or  are  about 
to  be,  dnifled  and  converted  into  railways ; 
kt  it  is  by  no  means  indispatably  proved  that 
the  newer  and  more  rapid  mode  of  transit  can 
compete  with  oanals  in  the  transit  of  heavy 
foodf,  especially  as  competition  has  led  to  a 
m  great  redaction  in  canal  charges,  and  to 
inpfoved  modes  of  oondooting  the  cairying 
tnde. 

In  rattfaig  a  canal  where  the  soil  consists  of 
fiaad.  gnvel,  loose  rock,  or  other  matter 
throd^  wbieh  the  water  will  percolate,  the 
floor  Bad  sides  of  the  canal  must  be  covered 
vith  in  imperrlons  lining,  called  puddUng^ 
vhich  genendly  consists  of  light  loam  and 
c^ane  ftsad  or  Atie  gravel,  well  mixed  with 
«Bl«r,  and  applied,  in  a  semi-floid  state,  in 
tkne  or  mora  sncoesstve  strata,  each  carefully 
v^tked  into  the  preceding,  to  the  thickness  of 
ib^mt  three  feet  The  puddling  is  then  co- 
v^  with  oommon  soil  to  the  depth  of  18  or 
24  inches.  Strong  day  is  not  suitable  for 
pi  Idling,  on  aeoomt  of  its  tendency  to  shrink 
■o<l  eriA,  nor  is  ttJiy  soil  containing  roots  or 
'^«r  orginie  matter  which  would  decay  and 
•'^vs  earitiea.  As  a  fhrther  aecurity  against 
tbe  e^etpe  of  water,  mud  or  puddle-ditches  or 
f^kn  ire  sometimes  formed  along  the  sides 
'^  the  csnaL  They  are  ditches  about  three 
^^  wide,  dug  perpendicularly  to  a  depth 
>'^  the  bottom  of  the  canal,  and  gradually 
^'M  with  puddling  stuff  to  a  few  inches  above 
^tnp  water-line.  When  the  banks  are  raised 
*^  the  natural  level,  if  the  soil  be  of  a 
P'^T*^  aatore,  their  stability  will  be  aided  by 
'  "TOg  them  with  turf. 

Canals  are  supplied  with  water  from  springs 
^  nroleta,  and  refiervoin  are  occasionally 
^'^'^my.  Steam-engines  may  in  some  cases 
^ ' 'iHispeosable  for  raising  water  to  supply 
*'''*<  fMervoirs ;  and  many  arrangements  are 
^''fvaTf  with  the  owners  of  mills  and  ot'iers 
rf*iM  by  any  interference  with  the  waters 
'^n  whkli  a  supply  may  be  taken.  Puddling, 
'XUnidng,  and  other  engineering  operations 
*^*T  be  needed  in  improving  the  streams 
*hM  IS  feeders;  and  in  some  cases  brick 
^<rts  or  iron  pipea  may  have  to  be  used  to 
*><i4art  the  supply.  Where  the  feeders  have 
^  ^  conveyed  across  a  valley  or  another 
'^'Hm,  cast-iron  pipes  may  be  found  very  ad- 

^Hien  the  eanal  passes  through  an  uneven 
'^'^try  it  must  firequently  l>e  conducted  in  a 
^TT  toftaoua  course  to  maintain  the  level ; 
"^  i^  eotting*,  tann«t<i,  embuikments  and 
**'^ei  or  iron  aqueducts  must  be  introduced 
•^■*Tf  the  level  of  the  canal  is  tmavoidably 
pQca  below  or  above  the  natural  aurface. 
<^«ttl  tami^  are  usually  of  amaller  trana- 


verse  dimensions  than  those  foond  on  nnl- 
ways,  though  this  is  not  invariably  the  case ; 
but  many  are  of  great  length.  That  at  Blis- 
worth,  on  the  Grand  Junction  Canal,  is  3080 
yards,  or  a  mile  and  three  quarters  long ;  tliat 
on  the  Thames  and  MedwayCaiftU,  which  has 
been  recently  converted  into  a  railway  tunnel, 
is  about  two  miles  and  one- eighth ;  one  on 
the  Leominster  Canal  at  Fensax  is  3850  yards, 
or  nearly  two  miles  and  a  quartt'T ;  and  the 
Marsden  tunnel,  on  the  Huddersfield  Canal, 
is  5451  yards,  or  upwards  of  three  miles  long. 
The  tunnels  or  excavations  on  the  Duke  of 
Bridgewater's  Canal,  which  is  conducted  by 
several  channels  into  the  heart  of  a  coal  mine, 
are  said  to  be  altogether  eighteen  miles  long. 
Telford  introduced,  for  situations  where  a 
canal  is  greatly  elevated  above  the  surface, 
aqueducts  formed  of  cast-iron  plates  screwed 
together  by  means  of  flanches,  and  supported 
upon  piers  or  pillars  of  masoniy.  The  first 
aqueduct  of  this  kind  was  that  for  carrying 
the  Shrewsbury  Canal  across  the  Fern  valley 
at  Long  Mill ;  but  the  most  extensive  and  re« 
markable  is  the  Pont-y*Gysylte,  which  carries 
the  Ellcsmere  and  Chester  Canal  over  the  Dee 
at  an  elevation  of  about  125  feet  above  the 
bed  of  the  river.  The  trough  or  aqueduct  is 
088  feet  long,  20  feet  wide,  and  6  feet  deep, 
and  it  is  supported  by  10  pairs  of  stone  pil- 
lars, 52  feet  apart. 

Unavoidable  changes  of  level  are  usually 
overcome  by  tocAn,  the  invention  of  which  has 
been  disputed  by  the  Dutch  and  the  Vene- 
tians.  Leonardo  da  Vinci  is  said  to  have  ap- 
plied them  in  1407  to  the  Milanese  canals.  A 
lock  is  a  chamber  of  masonry  constituting  the 
bed  of  the  canal  between  the  upper  and  lower 
levels,  at  the  point  where  it  is  desired  to  trans- 
fer boats  from  one  to  the  other,  and  is  fur- 
nished with  gates  at  each  end,  and  with  sluices 
communicating  with  both  the  levels.  When 
a  boat  is  to  be  passed  from  the  lower  to  the 
upper  level,  the  water  is  suffered  to  escape 
from  the  lock  until  its  surface  coincides  with 
the  lower  level.  The  gates  at  the  lower  end 
are  then  opened,  and  the  boat  is  floated  into 
the  lock.  The  sluices  which  communicate 
with  the  upper  level  being  then  opened,  the 
level  of  the  water  in  the  lock  is  raised  until  it 
coincides  with  the  upper  level  of  the  canal. 
The  upper  gates  are  then  opened,  and  the 
boat  is  floated  out  of  the  lock.  The  operation 
of  lowering  a  boat  is  precisely  the  reverse* 
Every  time  the  operation  is  performed,  a 
quantity  of  water,  equal  to  the  contents  of  the 
lock,  is  lost  from  the  upper  level.  To  make 
this  loss  as  small  as  possible,  locks  are  made 
only  just  wide  enough  to  admit  the  widest  l>oat8 
used  on  the  eanal;  and  in  aome  oases  two  are 
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formed  side  by  side,  with  a  eommimiestion 
between  them,  so  that,  whenever  one  has  to 
be  emptied,  one-half  of  its  contents  may  be 
transfeired  to  the  a4ioining  one,  and  saved 
for  a  f atmre  occasion.  This  arrangement  also 
saves  time.  ^Inclined  planes,  np  and  down 
which  the  boats  may  be  conveyed  on  tracks 
or  sledges,  have  in  a  few  cases  been  used  as 
snbstitates  for  locks. 

The  nsoal  mode  of  moving  boats  upon  a 
oanal  is  to  tow  or  draw  them  by  means  of  a 
long  rope,  by  horses  driven  along  a  raised 
iowmg-palh  formed  along  one  bank  of  the 
canaL  To  save  expense,  the  older  canal 
bridges  were  made  so  small  that  it  was  neces- 
sazy  to  detach  the  horses  on  coming  to  them, 
and  to  get  the  boats  through  by  manual 
labour,  or  by  mere  impetus ;  but  on  the  best 
modem  canals  the  arches  are  made  large 
enough  to  include  a  towing-path  as  well  as 
a  water-way.  The  same  remark  applies  to 
tunnels.  In  several  of  the  older  tunnels  the 
boats  were  forced  through  by  the  laborious 
and  dangerous  process  of  legging,  which  was 
performed  by  men  lying  upon  Uieir  backs  on 
the  boat,  and  thrusting  their  feet  against  the 
sides  or  roof  of  the  tunneL  In  some  oases, 
ropes  or  chains  worked  by  steam-engines 
have  been  used  for  hauling  boats  through. 
The  attempts  made  to  propel  canal-boats  by 
steam-power,  have  been  of  questionable  suc- 
cess. Paddle-wheels  of  every  kind  disturb  the 
water  so  much  as  to  ii^ure  the  banks.  In 
1844  screw  propeUers  were  for  the  first  time 
used  on  canals  in  Scotland,  on  the  Union 
CanaL  The  steamer  was  a  tug-boat,  capable 
of  drawing  eight  or  ten  heavily  laden  barges : 
it  had  two  Archimedean  screws  on  either  side 
of  the  bow.  A  steam  tug  was  tried  on  the 
Grand  Junction  Canal  in  184d,  provided  with 
a  submerged  propeller  invented  by  Captain 
W.  H.  Taylor,  differing  somewhat  from  the 
screw-propeller.  It  produced  scarcely  any 
wave  when  going  four  miles  through  the 
water,  and  gave  promise  of  being  a  usefol 
means  of  traction  for  goods  traffic.  On  the 
Glasgow,  Paisley,  and  Androssan  Canal  fly- 
boats  for  passengers,  drawn  by  horses  at  a 
considerable  speed,  have  been  run  success- 
fully :  but,  amidst  conflicting  statements,  it  is 
difficult  to  decide  whether  in  any  case  the  or- 
dinary walking  pace  of  a  horse  can  be  ex- 
oeeded  on  a  canal  without  a  greater  loss  of 
power  than  would  attend  the  like  increase  of 
fpeed  upon  a  railway  or  perfect  road.  From 
experiments  made  while  railways  wore  yet  in 
their  infancy,  it  would  appear  Uiat,  while  at  a 
very  slow  pace  heavy  goods  may  be  conveyed 
much  more  economically  on  a  canal  than,  in 
ma^  other  way,  the  economy  tarns  in  favour 


of  a  railway  where  the  velociiy  exceeds  four 
miles  per  hour,  while  at  high  velocities  the 
economy  of  the  canal  disappears  even  as 
compared  with  an  ordinary  road. 

Mr.  Watson  patented  In  1839  a  form  of 
canal  boat  which  could  be  lengthened  or 
shortened  according  to  the  length  of  the  lock 
which  it  had  to  pass  through.  It  was  divided 
into  two  or  more  separate  and  independent 
water-tight  portions,  connected  together  by 
means  of  hinges  or  coupling  links  and  bolts ; 
so  that  they  might  either  be  separated  and 
placed  side  by  side,  or  the  ends  turned  round 
and  doubled  back  without  bdng  unhinged  or 
uncoupled. 

A  singular  mode  of  ascending  and  desoend 
ing  canals  was  proposed  by  the  late  Mr.  Smith 
of  Deanston,  as  a  means  of  saving  expense  in 
locks  and  gates  at  changes  of  levdL    He  pro- 
posed to  divide  the   canal  into  a  series  of 
basins,  the  water  levels  of  which  should  be 
from  12  to  18  inches  above  each  other.    The 
extremity  of  each  basin  is  so  contiaeted  as  to 
permit  only  the  fi«e  passage  of  a  boat ;  and 
at  this  spot  is  placed  a  sin^  gate,  hinged  to 
a  sill  across  the  bottom;  the  head  pointang  at 
a  given  angle  across  the  stream,  and  the  late- 
ral faces  pressing  against  rabbits  in  the  ma- 
sonry.    The  gate  is  constzucted  of  buoyant 
materials,  or  made  hoUow  so  as  to  float  and 
be  held  up  by  the  pressure  of  the  water  in 
the  higher  level.    On  the  top  of  the  gate  is  a 
roller  to   precipitate  the  passage  of  boats. 
When  a  boat  is  required  to  pass  horn  a  higher 
to  a  lower  level,  the  bow  end,  which  most  be 
armed  with  an  inclined  projection,  depresses 
the  gate  to  as  great  a  degree  as  the  depth  of 
the  immersion  of  the  boat,  and  as  much  water 
escapes  as  can  pass  between  its  sides  and  the 
walls  ot  the  contracted  part  of  the  basin.  The 
same  action  takes  place  in  ascending,  except 
that  a  certain  additional  amount  of  power 
must  be   expended  to  enable  the   boat   to 
surmount  the  difference  of  level  between  the 
basins. 

.  The  canals  which  have  been  commenced 
and  completed  in  the  United  Kingdom,  nnce 
the   year   1800,  are  thirty  in  number,  and 
extend   about   000   miles.      Mr.  M'Collocb 
gives  a  list  of  British  canals,  with  the  numbers 
of  shareholders  in  the  proprietary  of   each., 
the  amount  and  cost  of  shares,  and  the  price 
on  the  27th  of  June,  1843.    The  Erewanh, 
with  281  shares,  each  1002.,  returned  a.   divi. 
dend  of  402.,  each  share  being  then    worth 
6761.    The  Loughborough,  with  only  ae^Qnty 
100/.  shares,  the  average  cost  of  each  sliar^ 
having  been  142/.  17<.,  had  a  dividend  of  8CU.« 
and  a  selling  price  per  share  of  1,400C      The 
Stioadwater,with  two  hundred  sharesoT  1501^ 


U3 


CANABIES. 


GANDIA« 


5U 


refcnmed  a  dividend  of  24^,  with  a  price  in  the 
mazket  of  4001.  On  the  other  hand,  the  50/. 
shares  c^  the  Czinan  were  then  selling  at  21. 
The  50L  shares  of  the  North  Walsham  and 
PUloQ  were  of  the  same  almost  nominal  value 
io  the  mai^t;  and  the  shares  of  the  Thames 
and  Medwagr,  with  an  average  cost  of  34/.  4t,  3d. 
vere  worth  but  II.  Of  the  cost  expended  in 
the  oonstruotion  of  the  oanals  of  England, 
there  is  no  means  of  giving  a  precise  account, 
but  the  following  calculation  seems  sufficiently 
accurate.  In  round  numbers,  the  250,000 
«luTCS  of  the  forty  principal  canals  averaged 
aa  expenditure  of  100/.  per  share,  the  result 
vvuld  be  525/M)0,000/.,  and  perhi^  we  may 
t.'stisiaie  the  canals  of  the  United  Kingdom 
to  have  cost  35,000,000/.,  or  one-tenth  as 
ffioefa  as  the  railways  already  sanctioned. 

In  1846  a  canal  was  opened,  under  the 
name  of  Lndwig's  Eanal,  from  Bamberg  to 
Khl<>iTn,  in  Bavaria.  It  unites  the  Rhine  with 
the  Danube;  so  that  a  vessel  could  cross 
Kurope  from  Botterdam  to  the  Black  Sea; 
kod  in  so  far  it  carries  out  an  idea  which 
kid  been  suggested  in  early  times  by  Ghar- 
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One  of  the  most  interesting  features  at  the 
{Tfsent  time,  in  respect  to  canals,  is  the  pro- 
ject for  a  ship-canal  over  the  isthmus  which 
ctmned^B  North  and  South  America.  A  con- 
rention  was  signed  at  Washington  in  April 
KiO,  between  the  British  and  United  States 
^•jTemments ;  by  which  both  governments 
pcbmise  their  protection,  though  no  pecuniary 
s3(iport»  to  a  company  formed  for  cutting  the 
Nicazagua  ship-eanal. 

Thete  has  also  recently  been  a  revival  of 
tlie  veiy  ancient  plan  for  cutting  a  ship-canal 
liiTv^ugh  the  isthmus  of  Suez,  to  connect  the 
Mediterranean  with  the  Bed. Sea. 

CANABIES.  These  islands  are  fruitful  in 
I  reduce.  On  an  average  of  the  last  few  years 
'>ksej  have  produced  wheat,  maize,  barley,  mil- 
If  s  snd  xyc,  170,000  quarters ;  wine,  54,000 
P4«s ;  barilla,  300,000  quintals ;  and  potatoes, 
>  0,000  barrels.  The  chief  foreign  trade  is 
vitii  England,  the  United  States,  and  Ham- 
1-3); :  there  is  also  an  active  trade  between 
lije  2-Uaods.  The  number  of  foreign  vessels 
vhkh  visit  the  islands  annually  is  about  120. 
The  prindpal  ports  are  Santa- Cruz  and  Oro- 
XMFx  in  Teneriffa,  and  Palmas  in  Gran-Canaria. 
Ibe  exports  consist  of  wine,  fruits,  com,  ba- 
zill«,  honey,  orchiUa,  moss,  fish,  cochineal, 
nv  silk,  &c;  the  imports  are  woollen  and 
fc-non  doths,  linen,  silks,  colonial  produce, 
brandy,  paper,  oil,  glass,  hardware,  &c.  There 
ts*:  impaitant  fisheries  along  the  coast  of 

The  exports  of  British  and  Irish  manufac- 


tures  to  the  Canaries  have  varied,  during  the 
last  twenty  years,  from  20,000/.  to  60,000/.  per 
annum.    In  1848  they  were  45,832/. 

In  the  chief  island,  Teneriffe,  the  quantity 
of  wine  annually  made  amounts  to  3,000,000 
gallons ;  the  best  sort,  called  Yidonia,  which 
resembles  Madeira,  is  exported  to  England. 
Coffee  has  been  cultivated  with  success ;  iron 
ore  is  found,  and  sulphur  abounds  on  the 
Peak  of  Teyde.  linen  and  woollen  stuffs  are 
manufactured  by  each  family  generally  for  its 
own  use.  Some  silk  stufik,  earthenware,  soap, 
veimicelli,  leather,  brandy,  ropes  from  the 
agave,  hats,  baskets,  and  mats  of  palm  leaves, 
are  the  other  chief  articles  of  Ananufacture. 

CANDELA'BRUM,  was  an  article  of  fur- 
niture  used  by  the  Bomans  both  in  their  pub- 
lic edifices  and  private  dwellings.  The  can- 
delabra used  in  public  edifices  were  usually  of 
a  greater  size  than  those  for  private  dwellings, 
and  were  made  with  a  large  cup  at  the  top  to 
receive  a  lamp  or  sufficient  unctuous  materiiil 
to  feed  a  large  flame. 

In  the  Townley  collection,  in  the  British 
Museum,  there  are  several  bronze  candelabra 
from  12  inches  in  height  to  upwards  of  5  feet, 
and  of  various  patterns.  They  are  mostiy  flat 
on  the  top,  although  some  are  formed  with  a 
cup-like  top,  as  if  for  a  large  flame.  One  lias 
a  spike  to  receive  a  clay  lamp,  with  a  hole  in 
the  centre.  .  Two  exquisite  works  of  candela- 
bra, carved  in  marble,  are  preserved  in  the 
Badchffe  libraiy,  Oxfoid. 

CANDIA.  This  once-celebrated  island  is 
still  rich  in  produce,  though  fallen  from  its 
high  position.  It  contains  extensive  woods, 
pastures,  and  meadows ;  and  produces  com, 
wine,  oil,  opium,  liquorice,  flax,  cotton,  silk, 
carobs,  oranges,  lemons,  dates,  and  otiier 
southern  produce.  Besides  the  common  do> 
mestio  animals,  game,  wild  sheep,  chamois, 
goats,  bees,  and  fish  are  very  numerous  and 
abundant  About  600,000  sheep  and  goatH 
are  fed  on  the  mountains;  their  wool  is 
coarse,  their  milk  is  made  into  cheese.  There 
are  in  the  island  about  50,000  homed  cattle, 
which  are  used  chiefly  for  ploughing:  tho 
milk  of  cows  is  not  used,  there  being  a  preju- 
dice against  it.  The  habitations  of  the  pea- 
santry are  rude  in  the  extreme,  and  their 
clothing  consists  of  coarse  cottons,  linens  or 
woollens,  manufactured  by  each  household. 
The  chief  manufacture  is  soap,  which  is  highly 
esteemed  all  through  the  Levant.  The  prin- 
cipal exports  are  oil  and  soap ;  the  imports 
are  some  British  and  Austrian  manufactured 
goods  and  metals,  colonial  produce  and  com. 
Kvery  article  produced  on  the  island  pays 
one-seventh  to  the  government.  In  lieu  of  a 
I  tax  on  silky  the  mulbeny  trees  are  rated. 
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CANDLES  AND  CANDLESTICKS.  Can- 
dles are  oommonly  made  of  tallow ;  bat  wax, 
spermaceti,  stearine,  palm  oil,  and  other  ma- 
terials are  also  employed.  A  wick,  mostly 
formed  of  cotton  fibres,  passes  thiDogh  the 
candle.  The  action  of  this  wick  is  merely 
mechanical,  serving  in  the  first  instance  by 
the  heat  given  out  during  its  combustion  to 
ftise  that  portion  of  the  tallow  or  wax  to  which 
it  is  more  nearly  applied,  and  then  to  take  np 
through  its  fibres  the  fluid  matter,  which  is 
thus  prepared  by  minute  division  for  decom- 
position and  combustion.  In  order  to  ensure 
the  proper  burning  of  the  candle,  the  wick 
requires  to  bear  a  given  relation  to  the  thick- 
ness of  the  candle. 

There  are  two  ways  of  making  candles,  which 
are  distinguished  as  dipped  or  mould  candles, 
according  to  the  method  employed.    Dipped 
candles  are  made  as  follows  : — Wicks  made  of 
spun  cotton  are  selected  of  a  size  proper  for 
the  intended  diameter  of  the  candle,  and  are 
cut  into  the  requisite  lengths  by  a  simple  and 
convenient  machine,  being  first  doubled  and 
twisted  so  as  to  leave  a  loop  at  one  end.   Into 
this  loop  a  smooth  cylindrical  stick  half  an 
inch  in  diameter  and  about  three  feet  long  is 
inserted,  and  several  of  the  cottons  or  wicks, 
being  so  treated  and  disposed  at  regular  inter- 
vals on  the  stick,  are  ready  to  receive  their 
external  coating  of  tallow.    The  number  of 
cottons  ranged  upon  each  stick  varies  accord 
ing  to  the  size  of  the  candles  to  be  made.  The 
tallow,  being  previously  meltod  and  strained, 
is  placed  in  a  kind  of  trough,  into  which  the 
wicks  are  dipped  three  times  for  the  first  *  lay;' 
after  b«ing  kept  a  short  time  over  the  trough 
for  the  wicks  to  drain,  the  sticks  are  placed  on 
a  rack  from  which  the  candles  hang  f^ely, 
and  are  thus  allowed  to  harden.    The  same 
process  is  repeated  a  second  and  a  third  time 
and  oftener,  according  to  the  required  weight 
of  the  candles.    Where  large  quantities  are  to 
be  made,  several  sticks  are  placed  together  in 
a  kind  of  frame,  and  are  lowered  into  the 
molted  tallow  and  raised  again  by  machinery, 
a  countor-weight  being  used  in  order  to  indi- 
cate when  the  wicks  have  taken  np  the  re- 
quired quantity  of  tallow. 

Mould  candles  are  made  in  cylindrical 
moulds  of  pewter,  one  end  of  which  is  smaller 
than  the  other  to  allow  of  the  easy  removal 
of  the  candles. 

From  10  to  16  of  these  moulds  are  placed 
together  in  a  wooden  fkume,  so  that  their 
laiiger  ends  temdnate  in  a  kind  of  trough 
common  to  the  whole ;  the  wicks  are  inserted 
and  kept  firmly  in  their  proper  places  in  the 
centre  of  eacli  cylinder  by  strong  wires.  The 
frame  being  then  placed  with  (he  trough  ap>  | 


permost,  the  moulds  are  filled  with  melted 
tallow  and  are  placed  in  the  air  to  cool,  after 
which  the  wires  by  which  the  wicks  are  fixed 
are  withdrawn,  the  superfluous  tallow  is  re- 
moved from  the  trough,  and  the  candles  are 
pulled  out  of  the  moulds. 

The  process  used  in  making  wax  candles  is 
different  The  wicks  being  cut  and  twisted 
in  the  manner  above  described,  a  set  of  them 
is  suspended  over  a  basin  of  melted  wax, 
which  is  taken  up  by  a  large  ladle  and  poured 
from  time  to  time  on  the  tops  of  the  wickn, 
and  the  melted  wax  running  downwards  ad- 
heres to  and  covers  the  wicks  throughout  their 
length.  This  is  repeated  until  a  sufficient 
weight  of  wax  has  been  gathered  upon  each. 
After  the  candles  are  BuAoiently  cooled,  they 
are  rolled  upon  a  smooth  table  in  order  to 
give  them  a  perfectly  cylindrical  form,  and 
they  are  then  polished. 

The  candle  manufacture  is  dbtangnished 
by  many  interesting  features.  In  most  cases 
the  processes  are  little  other  than  of  a  handi- 
craft character;  but  in  large  establishments 
machinery  is  more  and  more  introduced.  At 
the  great  soap  and  candle  works  in  I/>ndon, 
and  at  other  estabhshmenta  of  magnitude 
elsewhere,  store  or  dip  candles  are  made  by 
dipping  as  at  other  places;  but  a  greater 
number  are  dipped  at  one  time.  Twenty  to 
twenty-four  eandtles,  for  inataaee,  are  hung  on 
one  broach  or  stick ;  thirty  broaches  are  ranged 
side  by  side  to  form  a  frame ;  and  thirty  six 
frames  are  suspended  finom  a  machine  which 
is  capable  of  being  brought  orer  the  vat  of 
melted  tallow.  There  may  thus  be  twenty  to 
five  and  twenty  thousand  candle  wicks  sus- 
pended fW)m  one  machine,  and  all  the  caadleii 
made  by  one  man  and  a  boy  in  less  than  a 
day. 

At  several  of  the  larger  and  more  impor* 
taut  establishments,  a  beantifril    machine  is 
now  employed  for  making  mould  candles.  The 
wick  is  wound  on  a  reel  in  lengths  of  100  feet, 
of  which  there  are  as  many  as  there   are 
moulds.    In  a  kind  of  frame  are  enclosed  a 
certain  number  of  moulds,  with   a  reel  of 
cotton  attached  to  each.    A  portion  of  cotton 
is  unwound  from  each  wheel,  and  made  to  pa^ts 
through  a  mould,  the  lower  end  of  which  is 
only  lai^e  enough  to  admit  of  the  passage  of 
the  wick.    The  fttunes  are  then  so  arranged 
that  the  melted  tallow  can  be  made  to  flow 
into  them ;  and  when  the  tallow  has  aolidified, 
the  frames  are  laid  on  their  aide,  and  by  a 
beautiftil  adi^tation  of  meehaaiam,  the  candiles 
are  forced  out  of  the  moulds,  and  thrown  on 
a  table  in  parallel  lines ;  after  which  the  wicks 
are  cut  to  a  proper  length. 
The  novoltios  in  themanufactare  of  candles. 


»7   CANDLES  AND  GAKBLESTIGKS.        CANDLES  AND  CANDLESTICKS.    018 


Md  in  csDdlestioIca  adaptod  to  them,  have 
been  toy  nameroot  within  the  last  few  years. 
Pitents  have  bean  obtained  for  candles  made 
of  ptim  m!,  whioh  ia  solid  in  our  oUmate, 
tkoqgfa  liquid  in  AfHca.  Stearine  and  marga- 
lise  are  abo  empli^ed  for  this  purpose. 
yahm*t  eandlee  an  distingaished  chiefly  by 
the  ue  of  a  wiek  which,  bending  out  to  the 
iMtisI  part  of  the  flame  as  it  bums,  oonsumea 
vithoot  the  neeessitj  of  anuffing.  But  the 
dntf  featme  in  Palmef's  patents  is  the  use  of 
I  enuUfliiick  whieh  maintains  the  candle  al- 
vm  It  the  aame  height ;  there  is  a  spring 
bnteaUi  the  eandle,  whieh  presses  it  upwards 
«Ali  neh  force,  that  the  top  of  the  candle  is 
ilwsjs  maintained  on  a  level  with  the  top  of 
^  eaadlestick,  the  wick  alone  protruding. 
lite  eanstroelion  of  eaadlea  with  wicks  so  con  • 
^n^  as  to  require  no  snuffing,  has  often  en- 
Wed  the  ingenuity  of  practical  men ;  but  in 
Boat  eHea  the  attampta  have  failed.  A  kind 
«f  endle  lamp  waa  introduced  a  few  years 
igo,  ia  whieh  solid  tallow  is  placed  within  a 
^iffi^and  mdtedaa  it  is  required  for  burning. 

Ona  of  the  patents  obtained  by  Mr.  Palmer 
iQ  IMO,  relates  to  several  improvements  in 
di€  miDofacture  of  wiofcs  for  candles.  The 
^  is  the  formation  of  helieal  or  spiral  wicks, 
^sstiiig  of  a  nmnber  of  strands  bound  to- 
N>er  by  enea  gyxnp ;  with  one  strand  stiiSer 
^  the  rest,  to  retain  the  wick  in  its  proper 
^jQtion.  The  second  form  eonsistB  of  cotton 
^  tviited  hard  and  firm.  The  third  is  the 
^-noatioii  of  wicks  plaited  on  a  wire,  which 
-^  K  afterwards  withdrawn  to  leave  a  space 
|>ret|iillary  action  of  the  melted  tallow.  The 
'^  is  for  coating  one  of  the  strands  of  a 
*^i(  in  t  metallic  envelope,  by  dipping  it  in 
Q'lted  bismuth. 

Xr.  Mtudalay  patented  a  remarkable  ma- 
*fciae  in  1g47,  for  making  candles  by  a  sort  of 
^^-draving  proeeae,  something  aidn  to  the 
fi^  mode  of  making  maocaroni.  The  tal> 
'^  or  composition  ia  brought  to  a  soft  warm 
Pntalike  state,  and  in  that  state  is  forced 
l^niQfb  a  tube  kept  cold  by  immersion  in  wa- 
^it  gradually  aolidiflea  during  its  passage 
^°^  ^  tube  (which  ia  of  considerable 
*"f^  sad  ia  coilad  round  a  circular  vessel), 
M  is  disehan^  into  water,  whero  it  at  once 
^""B^  a  solid  form.  At  one  particular  point 
^oR  the  taDow  has  aolidifled,  an  end  of  cot- 
^^JA  ia  introdoeed  into  the  tube,  and  is 
*'*^  in  and  envek)ped  by  the  tallow  as  it 
J**^-  The  theoiy  of  the  machine  is  such 
«»t  It  eodd  produce  an  eniUu  candle,  which 
**y  b«  cut  by  simple  machinery  to  any  given 
f"?^  The  machine  is  remarkably  novel  and 
■Wswus  in  ita  arrangements. 

"»  Psient  Candle  Company's  works  at 


Yauxhall  and   Battersea  are  interesting,  as 
showing  the  application  of  cbemistiy  and  of 
mechanism  on  a  large  scale  to  this  manufac- 
ture. Besides  the  steam-engines  and  hydraulic 
presses,  700  men  arti  employed,  and  4,000 
tons  of  palm  and  cocoa-nut  oil  are  used  per 
annum.    The  cocoa-nut  oil  is  chiefly  procured 
from  Ceylon,  but  the  palm-oil  (which  is  the 
chief  ingredient  in  the  patent  candles)  from 
Africa.    The  palm-oil  reaches  this  country  in 
a  semi-solid  state.  It  is  first  liquified  by  pass- 
ing a  steam-pipe  through  it,  then  converted 
by  chemical  processes  into  a  colourless  con- 
crete mass ;  then  cut  by  a  rotatory  machine 
into  slices,  which  are  placed  one  upon  another, 
with  cocoa-fibre  mats  between  them,  and  iron 
plates  between  the  mats.    These  bundles  aro 
taken  to  a  room  where  are  forty- two  powerful 
hydraulic  presses,  worked  by  steam  power; 
and  this  immense  pressure  is  applied,  first 
cold  and  then  hot,  to  force  out  the  oleic  acid 
from  the  palm-oil,  leaving  the  solid  stearine 
behind.  This  stearine,  after  being  again  lique- 
fied, is  in  a  fit  state  for  use  in  making  candles, 
which  is  effected  by  the  patent  moulding  ma- 
chine.   The  company  spin  their  own  wicks 
(20  miles  of  which    form  the  preliminary 
**  cottoning"  of  one  machine),  and  conduct 
several  other  subsidiary  arrangements  on  a 
large  scale,  involving  the  combustion  of  160 
tons  of  coals  per  week. 

There  aro  many  curious  little  pieces  of 
meehanism,  patented  within  the  last  few  years, 
having  for  their  principal  object  the  mode  of 
a4justing  candles  in  candlesticks.  One  con- 
sists of  a  candle  shade  constructed  in  a 
circular  ring,  which  ring  is  suspended  from  a 
conical  cap  resting  on  the  top  of  the  candle ; 
as  the  candle  burns  this  cap  sinks  with 
it,  and  by  that  means,  the  shade  main- 
tains a  constant  level  relatively  to  tlie  flame 
of  the  candle.  Another  little  piece  of  appa- 
ratus consists  of  a  wiro-frame  for  supporting 
a  shade,  and  which  is  itself  supported  by 
having  a  sort  of  circular  spring  hoop,  which 
clasps  the  candle.  Many  varieties  of  wedges 
and  springs  have  been  devised  for  fixing 
candles  into  the  candlesticks.  An  ingenious 
self-acting  extinguisher  for  candles  was  in- 
vented a  few  years  ago,  but  we  believe  not 
patented.  A  steel  spring  clasps  the  candle 
firmly  within  its  jaws :  and  the  extinguisher 
is  hinged  to  the  handle  of  this  spring  by  a 
bent  arm.  A  wire  projects  from  the  arm  of 
the  extinguisher,  and  thrusts  into  the  solid 
part  of  the  tallow  of  the  candle.  When  the 
candle  has  burned  down  so  as  to  soften  the 
tallow  around  the  wire,  the  latter  slips 
aside  by  being  no  longer  able  to  maintain 
ita   position  ;    and   the    extinguisher  falls 
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over  the  flame  of  the  candle.  By  adjusting 
the  wire  to  any  particular  distance  below  the 
wick,  the  candle  can  be  extanguished  after 
any  gi?en  amount  of  time. 

Among  the  almost  endless  variety  of  new 
candlesticks  is  one  patented  in  1849  by  Mr. 
Stoi^es  of  Birmingham.  Where  the  general 
character  and  pattern  of  a  candlestick  are 
such  as  ill  fit  it  to  be  finished  in  a  lathe,  Mr. 
Storges  proposed  to  cast  it  with  melted  metal 
in  monlds,  which  moulds  are  kept  slowly  rota- 
ting during  the  casting. 

The  export  of  candles  for  the  first  nine 
months  of  1850  amounted  to  2,033,280  lbs. 

CANE.    [Calamus.] 

CA'NNABIS.    [Hemp.] 

CANNON.  The  invention  of  cannon  is  no- 
ticed under  Abtillbbt,  and  matters  relating 
to  their  use  under  Gunnebt.  Cannon  are  not 
cast  hollow,  it  being  found  that  if  so  cast  they 
would  not,  owing  to  the  irregular  cooling  of 
the  metal,  be  equally  strong  in  every  part. 
Being  cast  solid,  the  outside  cools  first,  with 
a  close  sound  grain,  and  all  the  porous  or 
spongy  parts  of  the  metal  are  found  in  the 
centre.  This  is  subsequently  turned  or  bored 
out  in  an  engine-lathe,  which  leaves  the  inner 
surface  perfectly  true,  and  the  bore  of  the  re- 
quisite diameter. 

Mr.  Maudslay  has  recently  proposed  to  the 
government  the  use  of  cannon  having  a  pecu- 
liar form  of  breech.  Under  ordinary  circum- 
stances, cannon  are  loaded,  and  sponged  after 
firing,  at  the  mouth ;  but  it  has  long  been 
felt  that  if  these  operations  could  be  per- 
formed at  or  near  the  remote  end  of  the  can- 
non, the  change  would  be  accompanied  by 
greater  rapidity  of  firing,  less  exposure  to  the 
enemy,  and  a  diminution  in  the  number  of 
hands  employed.  According  to  Mr.  Mauds- 
lay's  plan,  the  cannon  is  bored  quite  through; 
but  a  moveable  breech  is  provided,  which  is 
fixed  after  the  cannon  is  loaded,  but  is  re- 
moved for  the  sponging  and  re-loading.  A 
lever,  rack,  and  pinion  are  provided  for  fixing 
and  unfixing  the  moveable  breech. 

CANOPUS  is  the  name  of  an  Egyptian  jar 
of  a  big-bellied  form,  with  a  cover  or  top  Repre- 
senting a  human  head  or  that  of  some  animal. 
These  vessels  are  generally  made  of  baked 
earth,  sometimes  of  alabaster,  and  even  of 
green  basalt.  Some  have  hieroglyphics  on 
them,  and  are  painted  and  glazed.  Bodies  of 
sacred  animals  are  sometimes  found  in  these 
vessels.  Earthen  jars  of  this  form  seem  to 
have  boon  used  for  keeping  water  cool,  as  they 
BtUl  are  in  K^ypt. 

CANOPY,  the  covering  over  a  niche  used  in 
Gothic  nrdutccture.  They  are  usually  clabo- 
TdUiij  carved,  being  intended  not  merely  as  a 


covering,  but  also  as  a  maik  of  distinction* 
The  various  Gothic  edifices  in  England  present 
numerous  examples  of  canopies ;  of  which 
Henry  the  Seventh's  chapel  at  Westminster 
Abbey  is  perhaps  one  of  the  most  striking. 

CANTAL,  one  of  the  sonthem  departments 
of  fVance,  is  rich  in  pastures.  The  number 
of  homed  caUle  reared  for  exportation  and  for 
the  purpose  of  making  butter  and  cheese  is 
immense.  As  much  as  60,000  quintals  of 
cheese  is  annually  made.  In  mineral  wealth 
the  department  is  also  rich ;  copper,  iron, 
lead,  sulphur,  alum,  antimony,  coal,  limestone, 
slate,  granite,  &&,  are  found,  but  the  only 
mine  worked  is  one  of  coal.  The  manufac- 
turing industiy  of  the  department  is  of  little 
importance ;  it  is  confined  to  the  making  of 
lace,  copper  vessels,  coarse  stuffo,  glue,  and 
leather.  At  the  end  of  autumn  many  of  the 
population  emigrate  to  Paris  and  other  parts 
of  France,  where  they  find  emplojrment  as 
porters,  water-carriers,  tinkers,  and  handi- 
craftsmen, returning  home  in  the  spring  of 
the  following  year,  or  in  some  instances  after 
an  interval  of  several  years,  for  the  inhabitants 
are  strongly  att  ched  to  their  poor,  wild,  but 
highly  picturesque  country. 

CANTEEN,  a  small  wooden  vessel  capable 
of  containing  three  pints,  which  is  carried  by 
each  soldier  on  the  march  on  foreign  servica 
or  in  the  field.  The  use  of  them  has  been 
for  some  time  general  in  the  British  army. 
Another  kind  of  canteen  is  a  square  box.  fitted 
up  with  compartments,  in  which  officers  on 
foreign  serrice  pack  a  variety  of  articles. 

CA'NTHARIS,  or  Spanish  Fly,  is  largely 
imported  for  meidical  use,  on  account  of  a 
pungent  volatile  principle  contained  in  tho 
insect  The  insects  are  killed  in  vinegar, 
dried  on  hurdles,  and  packed  for  use.  Though 
bearing  the  name  of  Spanish  Blistering  FLio<, 
the  greatest  quantity  is  obtained  from  St.  Pe 
tersburg ;  and  the  Russian  insects  are  supe- 
rior to  those  from  Sicily  or  France.  Wlieu 
good,  they  are  of  a  shining  yellowish  green 
colour ;  the  odour  is  strong  and  disagreeable ; 
and  the  taste  acrid  and  caustic. 

The  active  principle  of  these  insects  is  a 
white  substance,  which  may  be  obtained  in 
the  form  of  small  crystalline  plates.  To  this 
principle  the  name  of  cmttharuUH  has  been 
given.  Cantharidin  may  be  extracted  in  va- 
rious ways.  It  is  so  powerful,  that  one-hun- 
dredth part  of  a  grain  applied  to  the  skin  will 
excite  vesication. 

CANTILEVER,  or  bracket,  a  projecting; 
piece  of  wood,  stone,  or  iron,  which  supports 
a  cornice,  balcony,  &c. 

CANTON.  The  trading  and  manufacturing 
features  of  tliis  city  are  highly  inter^esting. 


m 


CANTON. 


CAOUTCHOUC. 


523 


The  shops  are  oommonly  quite  open  towards 
the  stieety  that  is,  those  appropriated  to  Chi- 
nese castomers;  for  the  few  streets  devoted 
to  European  trade  are  rather  on  a  different 
plan,  the  ahops  heing  of  a  closer  structure, 
and  less  exposed  to  external  observation.  The 
several  abreets  are  commonly  devoted  to  dis- 
tinct trades.  By  the  side  of  each  shop  is  sus- 
pended from  on  high  a  huge  ornamental  tab- 
let of  woody  varnished  and  gilded,  on  which 
ue  desoribed  the  particular  calling  of  the  te- 
nant and  the  goods  in  which  he  deals.  Some 
of  the  shops,  which  are  pretty  richly  supplied, 
are  mneh  exposed  towards  the  street ;  but  the 
inhabitants  of  each  division  generally  oom- 
Mne  into  a  system  of  watch  and  ward  for  com- 
mon protection,  and  during  the  night  the 
streets  are  dosed  at  each  end  by  doors,  which 
are  goarded  by  the  regular  police. 

Xo  inoonaiderable  part  of  the  population 
Hves  npon  the  river,  in  the  junks,  barges,  and 
small  boats.  The  space  opposite  to  Canton 
and  its  sobnrbs  resembles  a  floating  city.  By 
far  the  laiigest  part  consists  of  boats  which  are 
^nierally  not  more  than  10  or  12  feet  long, 
abont  6  broad,  and  so  low  that  a  person  can 
'^fareely  stand  up  in  them.  Their  covering 
ecn&ists  of  a  bamboo  or  mat  tilt,  shaped  like 
i\Mi  of  a  waggon,  which  is  veiy  light,  and 
«^7ves  tolerably  as  a  defence  against  the  wea- 
*her.  Whole  families  live  in  these  boats,  and 
ire  eonsidiered  as  a  distinct  part  of  the  popu- 
latinoiy  being  under  a  separate  regulation,  and 
&•<  allowed    to   intermarry  with   those   on 

The  whole  firontage  of  the  buildings  in 
«i  kh  fareigners  of  all  nations  are  shut  up 
t  i^ethet  for  the  prosecution  of  their  trading 
»isiBes8  at  Canton  does  not  exceed  between 
■<*€n  and  eight  hundred  feet.  Each  front,  of 
vaiffa  there  are  about  thirteen,  extends  back- 
wds  a  hundred  and  thirty  yards  into  a  long 
^anow  lane,  on  each  side  of  which,  as  well 
as  nT«r  arches  that  cross  it,  are  the  confined 
abodes  of  the  English,  French,  Dutch,  Ameri- 
nma,  Parsees,  and  others. 

rbe  European  factories  are  called  by  the 
'.  3»eae  fToar^,  this  word  hong  being  always 
»aed  by  them  to  denote  a  commercial  esta- 
'^t'hameat  or  warehouse.  Near  the  factories 
tn  the  warehooses  of  the  several  Hong  mer- 
<<.s«s,  all  of  them  commtmicattng  with  the 
r:^H«r  by  wooden  stairs,  from  which  the  tea 
1^  other  goods  are  shipped.  The  shops,  in- 
^vadnf  being  set  out  with  the  showy  and 
^'meitmes  expensive  front  of  an  English  or 
Fr*aeb  shop,  are  closed  in  by  gloomy  black 
'!naters,  and  rery  ill  lit  by  a  small  slqr-light, 
V  nabff  a  bole  in  the  rooH 

Canton  is  one  of  tha  five  ports  of  China,  at 


which,  according  to  the  treaty  with  the  Chinese 
of  August  29, 1842,  British  subjects  are  per- 
mitted to  trade.  The  principal  stipulations  in 
that  trea^  have  since  been  veiy  fully  carried 
into  effect,  under  a  series  of  general  regula- 
tions, subject  to  occasional  inteiruptions. 

By  far  the  laxgest  article  of  export  firom 
Canton  is  tea.  The  other  chief  exports  consist 
of  silver,  silks,  and  china-ware.  Exports  have 
frequently  exceeded  4,000,000/.  annually.  The 
imports  consist  of  woollen  goods,  cotton,  cot- 
ton-yam, long  cloths,  and  various  other  articles 
of  British  manufacture. 

Canton  has  few  native  manufactures  or  pro- 
ducts suitable  for  deposit  in  the  Great  Exhibi- 
tion of  1851 ;  but  its  merchants  have  contri- 
buted towards  the  subscribed  funds. 

CANVAS.  As  exemplifications  of  hempen 
canvas,  we  cannot  do  better  than  refer  to  those 
important  uses  of  it  described  under  Eloob- 
Cloth  Manufacture  ;  and  Sail-Makino. 

CAOUTCHOUC.  This  remarkable  sub- 
stance  is  produced  by  the  Siphonia  elasiicoj 
the  Ficut  ekutica^  the  Urceoia  elastiea,  and 
many  other  American  and  Asiatic  plants.  It 
is  often  termed  India  rubber,  from  its  use  in 
removing  pencil  traces  from  paper.  It  was  in 
the  year  1735  that  this  substance  was  first  dis* 
covered  by  De  La  Condamine  to  be  the  inspis- 
sated juice  of  a  tree.  In  a  pure  state,  it  is  in- 
sipid and  scentless,  white,  extremely  elastic, 
inflammable,  not  altered  by  exposure  to  the 
air,  insoluble  in  water  and  in  alcohol,  soluble 
in  sether  and  in  the  essential  oils,  acted  upon 
by  alkalies,  and  decomposed  by  concentrated 
sulphuric  and  nitric  acids. 

In  order  to  obtain  caoutchouc,  the  trees 
which  produce  it  are  pierced  in  the  rainy  sesr 
son,  upon  which  a  thick  juice  of  a  yellowish 
white  colour  exudes,  which  becomes  darker  by 
exposure  to  the  air.  If  this  juice  be  kept  in 
well-corked  bottles,  it  may  be  preserved  for 
some  time  without  undergoing  much  change, 
and  it  has  been  imported  in  this  state ;  but, 
however  perfectly  the  atmosphere  may  be  ex- 
cluded, it  will  ultimately  solidify.  Heat  coa- 
gulates the  juice  and  separates  the  caoutchouc : 
alcohol  and  acids  produce  the  same  efiect.  If 
exposed  to  the  air  in  thin  films,  it  soon  dries, 
losing  from  one-third  to  one-half  of  its  weight: 
and  leaving  caoutchouc  of  the  usual  appear- 
ance. By  the  natives  of  South  America  it  is 
applied  in  successive  coats  to  the  surface  of 
clay  models  of  botUes  and  of  animals,  and 
dried  over  fires,  the  smoke  of  which  conmiuni- 
cates  to  it  a  dark  colour.  While  the  caoutchouo 
is  still  soft,  various  lines  are  drawn  upon  it 
with  a  blunt  tool,  which  remain  permanently 
impressed.  When  the  whole  has  become  dry,  the 
dcgr  is  crashed  and  ghakftn  out  of  the  bottles. 
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The  import  of  caoutebono  in  1849  amounted 
to  6328  cwts.,  and  in  the  first  nine  months  of 
1850  to  4890  cwts. 

The  varied  nsefiil  parposes  to  which  this 
singular  substance  is  applied  are  noticed  under 
India  Rubber  Makufaotures. 

CAPE  OF  GOOD  HOPE.  This  colony 
will  probably  play  an  important  part  in  the 
fature  industrial  history  of  nations.  The  im- 
migrants have  yet  been  too  few  to  place  the 
colony  in  a  high  position  ;  but  Cape  Town, 
Graham  Town,  Port  Elizabeth,  (S^c,  are  rapidly 
growing  in  commercial  importance,  and  the 
inner  country  is  year  by  year  producing  more 
and  more  of  the  raw  materials  of  manufacture. 

The  exports  of  British  and  Irish  produce 
and  manufactures  to  the  Cape  of  Good  Hope 
at  seyeral  periods  five  years  apart,  were  as 
follow : — 

1830  . .  £  330.036 
1835  . .  326,921 
1840  ..  417,091 
1845  . .  618,749 
In  1848  they  amounted  to  645,718/. ;  but  in 
1849  they  lessened  to  520,896/. 

During  the  first  seven  months  of  1850, 
206  vessels  arrived  at  the  Cape  with  cargoes ; 
against  275  in  the  same  period  of  1845.  Port 
Elizabeth  (Algoa  Bay)  exported  produce  to 
the  value  of  80,000/.  during  three  months  only 
of  1850;  the  exports  included  1,167,273  lbs. 
of  wool,  and  228,335  lbs.  of  gum.  Graham's 
Town  is  also  rapidly  rising  as  a  place  of  ex- 
port. 

A  sub-committee  is  arranging  the  details  of 
a  transmission  of  South  African  produce,  to 
the  Great  Exhibition  of  1851. 

CAPE  VERDE.  The  Cape  Verde  Islands 
are  rich  in  plants.  Maize  and  rice,  the  chief 
food  of  the  people,  oranges,  melons,  pomegra- 
nates, bananas,  lemons,  figs,  guavas,  are  the 
chief  products.  The  fruits  are  of  the  best 
quality.  Sweet  potatoes  are  grown ;  the  sugar- 
cane and  the  vine  are  cultivated,  but  it  is  pro- 
hibited to  make  wine.  The  palm,  tamarind, 
and  adansonia  are  the  principal  trees.  Turtles 
are  abundant  in  the  neighbouring  seas.  Salt 
is  made  from  sea  water  by  solar  evaporation, 
and  is  an  important  article  of  export  to  Ame- 
rica and  the  coast  of  Africa.  Orchilla  is 
gathenpd  for  the  government.  Besides  salt 
and  the  products  above  named,  the  principal 
exports  are  goat  skins  and  asses  to  the  West 
Indies. 

The  exports  from  this  country  to  the  Cape 
Verde  Islands  are  but  small :  seldom  above 
2000/.  per  annum ;  in  1848  they  were  however 
8,321/. 

C.\PERS,  are  the  flower-buds  of  a  plant 
wliich  grows  naturally  upon  rocks  and  ruins 


all  over  the  south  of  France  and  Italy,  render- 
ing them  inconceivably  gay  with  its  large  white 
blossoms,  from  the  centre  of  each  of  which 
there  springs  a  long  tassel  of  deep  lilac  sta- 
mens. The  quality  depends  exdusively  upon 
the  age  at  which  they  are  gathered,  the  smal- 
lest and  youngest  being  the  dearest  and  most 
delicate,  and  the  largest  and  oldest  the  coarsest 
and  cheapest  On  an  average  each  plant  of 
the  Caper-bush  gives  a  pound  of  bads.  The 
consumption  of  capers  in  this  conntiy  is  in  • 
considerable. 

CAPILLARY  ATTRACTION  and  RK- 
PULSION.  If  a  tube  of  very  small  diameter 
be  plunged  into  a  fluid,  the  fluid  in  the  tube 
either  rises  above  or  sinks  below  the  level  of 
that  on  the  exterior,  and  at  the  same  time  is 
slightly  curved  at  its  upper  surface.  In  eases 
where  the  fluid  stands  higher  within  the  tabe 
than  without,  as  is  the  ease  with  water  and 
glass,  its  upper  surface  is  always  concave ;  but 
when  the  fluid  is  lower  within  the  tube,  as 
with  mercury  and  glass,  it  is  convex.  The-^o 
phenomena  are  the  results  of  what  are  termed 
capillary  attraction  and  repulnon. 

The  laws  according  to  which  a  fluid  thnn 
rises  pr  falls  are  as  follow : — 1.  When  a  tul>A 
of  dry  glass  is  plunged  in  a  vessel  of  water, 
the  attraction  of  the  glass  does  not  extend  be- 
yond the  depth  of  the  veiy  tliin  film  of  wat^r 
which  would  adhere  to  the  interior  surface  if 
the  tube  were  drawn  out    2.  If  the  tube  pre- 
viously moistened  by  such  film  were  plunged 
in  water,  the  rise  would  be  much  less  than   in 
the  other  case ;  and,  whatever  be  the  substance 
of  the  tube  so  moistened,  the  elevation  of  the 
water  in  it  is  found  to  be  the  same.    8.  Wli**n 
cylindrical  tubes  of  difierent  diameters     are 
compared,  the  elevation  is  inversely  propor> 
tional  to  tho  diameter.    4.  If  the  interior  of 
the  tube  be  conical,  the  elevation  or  depresnioti 
in  it  is  found  to  depend  on  the  diameter    at 
the  upper  part  only  of  the  elevation ;  and    to 
bo  the  same  as  in  a  cylindrical  tube  of  that 
diameter.    5.  If  the  tube  be  double  (one  tnbo 
within  another),  tho  fluid  rises  to  the  ftanio- 
height  in  the  interval  between  the  two  tuln^^ 
as  it  would  do  in  a  tube  with  that  interval  f,.^^ 
its  radius.     6.  Between  two  parallel    p1att«^4. 
immersed  at  a  very  small  interval,  the    tluu^ 
rises  as  high  as  in  a  tube  with  that  int^^rval 
for  its  radius.  7.  Between  two  plates  vertieali-v- 
placed,  but  inclined  at  avenrsmall  angle  (^1i)(«  ., 
a  double  screen  neariy  closed),  the  fluid  riso>^i 
higher  and  higher  as  we  proceed  towards    tli^<, 
upright  line  of  junction ;  and  the  curve  of  tii  ^.. 
upper  surface  of  the  fluid  is  an  hyperbola. 

As  an  example  of  capillary  action  exoxuipl^ 
fying  itself  in  every-day  processes,  we    riii^  . 
mention  tho  wiok  of  a  candle  or  lamp,  in  ^wl&ie  '  i 
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oil  or  melted  taUow  rises  sokly  bj'  virtue  of 
ihis  power. 

CAPITAL  is  a  term  used  in  commerce  to 
express  the  stock  of  the  merchant,  manufac- 
torer,  or  trader,  used  in  carrying  on  his  busi- 
ness, in  the  porohase  or  manufacture  of  com- 
inodities,  and  in  the  payment  of  the  wages  of 
Ubour;  and  is  understood  not  only  of  money, 
bat  of  buildings,  machinery,  and  aU  other  ma- 
ferUl  objects  which  facilitate  his  operations  in 
tnde.  The  term  itself  and  the  practical  qua- 
lities aod  uses  of  capital  are  sufficiently  under- 
stood in  this  its  commercial  sense.  But  capi- 
tal, in  a  mcH%  extended  form,  embraces  not 
onl\  the  capital  of  particular  individuals,  but 
ihe  entire  cqiital  of  a  country.  In  this  latter 
vase  capital  may  be  defined  as  the  products 
of  industry  possessed  by  the  community,  and 
suU  available  for  use  only,  or  for  ftirther  pro- 
dnction. 

Capital  is  first  called  into  existence  by  the 
utnral  foresight  of  man,  who  even  in  a  savage 
^tate  discerns  the  advantage  of  not  immedi- 
^rlj  consuming  the  whole  produce  of  his  ex- 
tttioDs  in  pi«aent  gratification,  and  stores  up 
i  put  for  his  future  subsistence.  The  greater 
propoiiiDn  of  mankind  possess  this  quality, 
od  tho6e  who  do  not  are  admonished  of  its 
\ilQa  by  privation.  A  desire  to  accumulate 
^4D«  portion  of  the  produce  of  industry  being 
fitionl  to  mankind  and  ^nearly  universal,  the 
^)Vih  of  capital  may  be  expected  wherever 
vi:e  means  of  accumulation  exist ;  or,  in  other 
voids,  wherever  men  are  not  obliged  to  con- 
done the  whole  products  of  their  labour  in 
their  own  subsistence.  From  the  moment  at 
vbich  a  man  produces  more  than  he  consumes 
^  15  creating  a  capital ;  and  the  accumulated 
«^lns  of  production  over  the  consumption 
(i'  tbe  whole  community  is  the  capital  of  a 
pfcntiy. 

Tlie  tttlation  of  capital  to  manufacturing  in- 
'  i^Tj  forma  one  of  the  most  important  de- 
ivnments  of  study  in  political  economy. 

CAPRIFICATION  is  the  process  by  which 
*^^  maturation  of  the  fig  is  accelerated  in  the 
U^ut.  It  is  well  known  that  fruits  which 
•'  tnt  been  bitten  by  insects  ripen  sooner  than 
'^'her^^the  wound  appearing  to  act  as  a  stimu- 
Irnt  to  the  local  action  of  the  parenchyma. 
riti*  )g  turned  to  account  by  the  Greeks  in 
^i«  ff^llowing  manner,  which  is  called  Capri- 
'icvtjott.  When  the  cultivated  fig  is  preparing 
-'  r  becoming  ripe,  a  quantity  of  the  branches 
'f  wild  fig  trees  are  brought  into  the  fig  or- 
(h'vdM  and  placed  upon  the  cultivated  plants. 
'rk«  wild  figs  bring  with  them  a  great  number 
cf  a  froaU  insect  called  Cynip*  pMeuegj  or  Di- 
t^ilfpis  FinM  Cmriue^  which  fly  among  the 
nalthated  figs  and  pierce  their  fruit  for  tlie 


purpose  of  laying  eggs.  This  not  only  brings 
about  an  earlier  lipening  of  the  fig  crop  than 
would  otherwise  be  obtained,  but  enables  the 
cultivator  to  obtain  two  harvests  a  year.  It  is 
however  said  Uiat  the  practice  deteriorates  the 
quality  of  the  fruit  Caprification  has  been 
artificially  imitated  by  puncturing  a  fig  with  an 
awl,  and  introducing  a  Uttle  oil  into  the  wound, 
for  the  purpose  of  preventing  its  healing  too 
soon. 

CAPS,  PERCUSSION.  It  is  explained  in 
Abhs  how  the  earlier  kind  of  fire- arms  were 
discharged.  The  percussion-cap  is  a  modem 
contrivance  for  this  purpose.  It  depends  on 
the  property  possessed  by  several  chemical 
substances  of  exploding  by  a  blow  or  percus- 
sion. Fulminating  mercury  was  the  first  sub- 
stance employed  in  this  way ;  but  as  soon  as 
it  became  kno>vn  that  a  slight  blow  would  ex- 
plode certain  powders,  and  that  this  explosion 
would  ignite  gunpowder,  numerous  improve- 
ments were  introduced  by  degrees.  Various 
salts  and  other  chemical  compounds,  such  as 
some  of  the  chlorates,  nitrates,  and  fulminates, 
will  explode  in  tliis  way,  the  most  familiar 
example  of  which  is  ofibrded  by  the  *■  lucifers ' 
or  ^congreves*  now  sold  so  dieaply  in  the 
streets,  and  which  ignite  so  readily  by  friction 
fin  effect  a  series  of  minute  percussions). 

When  the  method  was  first  introduced,  there 
was  some  difficulty  in  cauping  the  explosion 
of  the  mixture  to  ignite  the  gunpowder.  But 
this  is  now  effected  by  putting  the  detonating 
mixture  into  a  little  copper  box  or  cell  called 
a  cap,  which  is  adjusted  over  the  touch-hole, 
and  so  arranged  that  a  smai't  blow  bursts  the 
cap  and  explodes  its  contents  :  the  httle  cell 
itself  is  destroyed,  so  that  a  new  one  is  re- 
quired for  each  firing.  The  size  of  the  cell, 
or  *  percussion-cap,'  the  nature  of  the  mixture, 
the  quantity  employed  with  each  charge,  and 
the  mechanism  for  firing  it,  have  been  the" 
subjects  of  many  improvements  Tvdthin  the 
last  few  years,  some  of  which  are  patented. 
The  caps  are  now  made  in  large  numbci-s  at 
Birmingham,  in  much  the  same  maimer  as 
metal  buttons,  blanks  being  cut  out  of  sheet 
copper  or  mixed  metal,  and  stamped  or 
pressed  into  tlie  proper  shope.  One  of  the 
recent  inventions  has  been  to  make  Uie  cap 
double,  or  one  cap  within  another,  with  the 
mixture  between  the  two,  and  a  small  hole  in 
the  inner  one  to  conunimicate  with  the  gun- 
powder. 

Many  contrivances  have  also  been  suggested 
for  applying  these  caps  under  a  modified  form 
to  larger  guns;  and  the  detonating  compounds 
themselves  have  been  brought  into  use  for 
exploding  the  contents  of  bombs  and  shells. 

CA'PSICUM,  cr  Bird-Pepper.    The  shell 


627 


GAPSTAK. 


CABBOK. 


928 


of  the  frnit  of  this  plant  is  fleshy  and  oolomed, 
and  contains  a  pnngent  principle^  whieh  also 
exists  in  its  seed  in  great  actintj.  On  this  ac> 
count  both  the  fruit  and  seeds  of  different 
species  of  capsieom  are  in  request  as  a  condi- 
ment, and  either  in  the  unprepared  stale  or 
ground  into  Cayenne  pepper,  form  a  consider- 
able part  of  the  stimulating  vegetables  used 
by  man.  In  Europe  the  cs^cum  enters 
largely  into  the  seasomng  of  food  and  the 
preparation  of  pickles;  and  in  vanner  coun- 
tiies  it  constitutes  one  of  the  first  necessaries 
of  life,  either  green  or  ripe.  The  species 
from  irhich  the  fresh  capsicums  used  in 
Europe  are  principally  obtained  is  the  Cap- 
naim  annuum,  a  weedy  plant  found  wild 
in  South  America  and  Uie  West  Indies.  A 
much  hotter  species  is  the  Capticum  Jruti- 
cotum  or  Goat-Pepper,  a  native  of  the  East 
Indies,  which  differs  from  the  Capsicum  an- 
nuttm  in  being  a  shrub,  and  in  its  fruit  being 
vexy  smalL 

The  ci^sicum  is  easily  brought  to  perfec- 
tion in  this  country.  Its  seeds  are  sown  in  a 
hot-bed  in  the  beginning  of  April ;  the  young 
plants  are  managed  like  other  tender  annuals ; 
and  about  the  end  of  May  they  are  planted  in 
the  open  air  under  a  south  wall.  They  will 
readily  ripen  their  fruit  in  such  a  situation. 

CAPSTAN.    [Windlass.] 

CARAT,  KAKAT.  The  karatium  was  ori- 
ginally the  twenty-fourth  part  of  the  marc,  or 
half  pound  among  the  French,  firom  whom 
the  word  came :  so  that  three  carats  made  an 
ounce.  The  carat  was  a  small  weight  used 
for  gold  and  jewels,  and  varied  greatly  in  dif- 
ferent countries.  At  last  however  it  went  out 
of  use,  except  only  in  the  sense  in  which  it 
still  exists,  namely,  that  a  carat  means  the 
twenty-fourth  part  of  any  weight  of  gold  or 
gold  alloy.  If  such  a  weight  be  all  gold,  it  is 
said  to  be  twenty-four  carats  fine;  if  one- 
third  only  be  gold,  it  is  said  to  be  eight  carats 
fine. 

CARAVAN,  a  travelling  body  of  merchants 
or  pilgrims,  who  join  company  for  safety  and 
convenience.  The  term,  whi<di  is  of  Persian 
origin,  is  confined  to  journeys  in  the  East, 
and  applies  more  particularly  to  those  made 
in  Arabia,  Nubia,  Syria,  Persia,  and  Asia 
Blinor;  but  the  practice  obtains,  though 
mostly  on  a  smaller  scale,  in  many  other 
countries  where  the  roads  are  insecure,  and 
where  deserts  and  desolate  tracts  of  land  are 
to  be  crosRed. 

In  the  East  the  caravans  have  a  commercial 
or  a  religious  character,  and  vexy  frequently 
both ;  the  greatest  of  them  all,  or  those  which 
proceed  annually  to  the  holy  city  of  Mecca, 
have  always  trade  as  well  as  prayers  in  view. 


Besides  these  large  annual  caravans,  others 
on  a  smaller  scale  are  constantly  oocuiring  in 
the  East,  where  merchants  and  travellers 
going  the  same  road  wait  for  one  another 
until  they  can  form  a  caravan,  when  they  ge- 
nerally appoint  one  of  their  voluntary  associa- 
tion to  regulate  the  order  of  march.  But  the 
caravan  trade  is  not  limited  to  Southern  Asia. 
The  great  trade  between  China  and  Russia  is 
a  caravan  trade.  The  road  runs  fjrom  Peking 
to  Kiachta,  the  great  border-market  for  Ute 
barter  of  Chinese  and  European  articles :  the 
journey  is  firom  70  to  90  days.  Other  similar 
lines  of  route  exist  in  Russia  and  the  coun- 
tries to  the  east  of  the  Caspian  Sea. 

CARAWAYS,  the  ripe  fruit  of  a  pkxit  called 
Carum  CaruL  The  seeds,  as  they  are  vulgarly 
called,  which  are  the  furrowed  halves  of  the 
ripe  fhiit,  have  a  peculiar  aromatic  flavour, 
and  are  used  as  an  agreeable  carminative  by 
confectioners :  the  roots  themselves  are  eaten 
in  the  north  of  Europe. 

Caraways  are  used  in  medicine  as  a  car- 
minative. The  chief  English  cultivation  of 
the  plant  is  in  Essex  and  Suffolk,  upon  old 
grass  land  broken  up  for  the  purpose.  As  it 
is  a  biennial,  it  is  generally  sown  with  another 
plant  of  the  same  tribe  called  coriander ;  and 
sometimes  a  crop  of  teazles  (Cardunt  FulU- 
num)  is  raised  on  the  same  land.  The  tliree 
give  a  vexy  valuable  retutn  dnrixig  two  or  three 
years. 

It  would  hardly  be  supposed,  considering 
the  minor  uses  to  which  they  are  applied, 
that  caraways  would  be  imported  to  so  large  an 
extent  as  the  Board  of  Trade  tables  indieate 
In  1848  the  importation  amounted  to  7,206 
cwts. 

CARBON,  a  non-metallic  elementary  solid 
body,  which  is  widely  diffosed  throughout 
nature.  The  purest  and  at  the  same  time  the 
rarest  form  in  which  it  occurs  is  that  of  the 
diamond;  the  more  common  states  in  which 
it  is  met  with  are  those  of  anthracite,  graphi  t  e, 
and  coal ;  but  in  these  cases  it  is  not  froo 
from  admixture.  Another  well-known  furm 
of  carbon,  but  still  impure, is  charcoal.  Carbon 
is  the  chief  element  in  three  groups  of  sub- 
stances : — ^the  mineral  forms,  such  as  diamond, 
anthracite,  fto. ;  the  carbonates ;  and  the  vege- 
table series,  as  eoal,  asphaltum,  peat,  amber. 

Charcoal  consists  mainly  of  carbon  procureil 
fh>m  the  decomposition  of  wood  by  borning. 
This  operation  is  generally  conducted  in  pits 
made  in  the  ground;  sometimes  howoTer  it 
is  carried  on  in  iron  cylinders.  Wood  is  es- 
sentially composed  of  carbon,  oxygen,  and 
hydrogen.  By  the  action  of  the  heat  it  is  de- 
oomu(»ed  the  oxygen  and  hydrogen  are  ex- 
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pelled,  fend  miituig  incertaiii  proportioDs  form 
water ;  -ftnd  also  with  earbmi  Tarioua  gaaecras 
and  other  eompoonds  are  formed.  Among 
the  latter  an  acetic  acid,  aometimea  called 
pyroUpteous  acid,  and  a  peeniiar  inflammable 
flmd  known  by  the  name  otpyngUkipmi^  and 
tar. 

Charcoal  has  the  following  properties.  It 
Is  blaek,  lighter  than  water,  and  foil  of  pores, 
ooeasioned  by  the  expnlMon  of  the  bodies 
volatilised.  Chsrcoal^  from  whaterer  sonroe 
proeued,  is  abeolntely  infosible  by  any  degree 
of  heat  however  great;  neither  that  of  a  mir- 
ror, the  ozhydrogen  blow  pipe,  nor  the  Toltaie 
discharge,  being  soffieient  to  prodnoe  fosion. 
In  its  common  state  it  is  one  of  the  worst  eon- 
dnetors  of  heat  known,  bnt  its  power  is  in- 
creased after  being  strongly  heated.  Chaiooal 
is  a  eondactor  of  eleetridty,  which  is  so  fsr 
from  being  the  ease  with  the  diamond,  that  it 
may  be  rendered  eleotrioal  by  Medon. 

Charcoal  is  tasteless,  inodorous,  and  inso- 
Inble  in  water.  It  possesses  the  property  of 
destroying  oolonring  matter,  espedaUy  the 
chareoal  procured  by  boming  bones,  which  is 
usually  called  animal  charcoal.  It  is  laiigely 
used  for  this  purpose  in  sugar  refining.  It 
has  the  power  of  condensing  gaseous  bodies 
to  a  greater  degree  than  most  or  perhaps  any 
other  substances.  Charcoal  is  highly  com- 
bustible; it  bums  in  the  air  when  strongly 
heated,  though  not  Teiy  rapidly.  During  this 
combustion  carbonic  add  is  formed  by  the 
union  of  the  oxygen  of  the  air  with  carbon. 

It  has  been  mentioned  that  charcoal  is  not 
pure  carbon ;  when  a  qnantily  is  burnt  there 
always  remains  a  portion  of  ashes  containing 
a  considerable  quantity  of  carbonate  of  potash 
and  some  other  alkaline  and  earthy  salts, 
which  haye  been  taken  up  from  the  soil  in 
which  the  tree  grew  that  fomished  the  char- 
coal. 

Charcoal  is  used  not  merely  for  combustion, 
but  also  for  the  important  purpose  of  making 
gunpowder.  It  is  aliBo  applied  to  other  Tarious 
well-known  uses.  Its  power  of  absorbing  gsses 
and  moisture  renders  it  usefol  in  some  eases, 
while  in  other  cases  it  seems  to  act  by  some 
power  exerted  on  the  vital  energies  of  the 
system.  Charcoal,  especially  animal  charooal, 
possesses  the  power  of  destroying  the  colour, 
smell,  and  taste  of  a  great  variety  of  vegetable 
and  animal  substances,  particularly  of  muci- 
lages and  oils,  and  of  matters  in  which  extrac- 
tive abounds.  Meat  and  game  too  far  decom- 
posed may  be  restored  to  a  condition  fit  for 
use  by  the  employment  of  finely  powdered 
charcoal,  assisted  by  sulphuric  acid.  Water 
also  may  be  restored  from  a  tainted  state  by 
filtering  it  through  oharooaL    Charcoal,  both 
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from  its  antiaeptio  and  vital  properties^  is  use- 
fol in  many  forms  of  disease. 

CARBONIC  ACID.  There  are  three  com- 
pounds of  carbon  and  oxygen.  Carbonic  Oxide, 
Oarhomc  Add,  and  (huUic  Acid.  Carbonio 
add  is  the  moat  Important  of  the  three.  It 
exists  largely  in  nature.  It  is  in  comparatively 
small  quantity  in  the  gaseous  state  in  the 
atmosphere ;  it  is  in  solution  in  most  spring 
water,  and  in  some  called  mineral  waters  to  a 
ooQsiderable  degree;  but  it  is  in  solid  combi- 
nation that  it  ia  found  in  the  largest  quantity, 
forming  nearly  44  per  oent  of  aii  limestones 
and  marbles,  beddes  ooouning  in  less  quan- 
tity united  with  other  earths  and  metalUc 
o^es.  Carbonie  add  is  produced  by  fermen- 
tation ;  by  the  prooess  of  respiration ;  by  animal 
and  vegetable  putrefoetion  {  and  by  combustion, 
whether  of  oil,  wsx,  tallow,  vegetable  matter, 
or  coal. 

In  its  unoombined  state  carbonic  add  is  a 
gas,  colourless  and  transparent,  and  therefore 
invinbls ;  it  haa  an  add  and  slightly  aatringent 
taste ;  it  extinguishes  burning  bodies,  and  is 
fatal  to  animals.  On  account  of  its  great 
dendty,  it  difltases  slowly  in  the  air,  and  hence 
it  is  ^t  to  remain  long  in  fermenting  vats, 
old  wells,  d^c.,and  has  frequently  produced 
fatal  <^eets  upon  persons  descending  into 
them.  Atmospheric  air  may  however  contain 
l-20th  of  ita  volume  of  this  gas,  and  be  re- 
spired without  becoming  hnitfol.  On  account 
of  its  great  weight,  it  may  be  poured  from 
vessel  to  vessel,  as  is  shown  by  its  extingmsh- 
ing  a  taper  repeatedly.  Though  gaseous  at 
oommon  temperatures,  Faiaday  has  showed 
that  earbonio  add  can  be  brought  to  the  liquid 
state  by  intense  cold  and  pressure:  it  is  then 
a  limpid  oolonriess  fluid,  which  M.  Thilorier 
rendered  even  solid,  in  whidi  state  it  is  one 
of  the  most  powerfol  refrigerating  substances 
known.  Carbonie  add  is  an  ingredient  in 
many  mineral  waters,  to  which  it  imparts 
effervescing  qualities. 

Carbonio  acid  gas  is  apt  to  be  formed  and 
accumulate  in  mines,  particularly  coal-mines, 
where  it  is  termed  choke-dan^,  and  whence 
have  arisen  fearfol  colliery  aoddents;  it  is 
also  found  in  old  draw-wells. 

Carbonic  add  plays  so  important  a  part  in 
medidne,  in  chemical  manufactures,  and  in 
every  day  Ufe,  that  it  would  be  impossible 
even  to  enumerate  its  characteiistio  functions. 

CARBONIFEROUS  SYSTEM  is  the  geo- 
logical name  for  the  great  group  of  strata 
which  indndes  nearly  all  the  valu^le  coal  yet 
discovered.  We  are  concerned  with  it  here 
only  in  respect  to  Goal. 

CARCASS,  a  shell,  or  hoUow  ball  of  iron, 
perforated  in  thrse  places  at  equal  distanoet 
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from  each  other  within  one  hemisphere  of  the 
shell,  and  filled  with  a  composition  which 
hums  with  Tiolence  during  eight  or  ten  mi- 
nutes. When  discharged  from  a  mortar  or 
howitzer,  the  flames  issuing  from  the  perfora- 
tions set  fire  to  any  building  on  which  the 
carcass  may  happen  to  fall. 

CARDAMOMS  are  the  aromatic  capsules 
of  different  species  of  a  genus  of  plants  called 
AmcmHm.  The  Malabar  cardamoms  are  the 
best,  and  are  in  most  extensive  use.  The 
Madagascar  cardamoms  are  strong-flavoured. 
The  Chains  of  Paradue  are  the  fruit  of  one 
species  of  cardamoms. 

CARDIFF  is  one  of  the  busiest  and  most 
rapidly  growing  towns  in  South  Wales.  The 
population  rose  from  2,000  to  upwards  of 
10,000  between  1801  and  1841 ;  this  incraase 
has  been  chiefly  owing  to  the  shipment  of 
the  coal  and  iron  from  Merthyr  Tydfil  and  its 
neighbourhood.  The  Glamorganshire  canal, 
flnbhed  in  1798,  was  for  many  years  the  chan- 
nel by  which  this  produce  reached  the  coast; 
but  in  1840  the  Taff  railway  was  opened  as  an 
additional  means  of  conveyance.  The  river, 
the  canal,  and  the  railway  run  nearly  side  by 
side,  and  terminate  at  Cardiff.  While  the 
railway  was  under  construction,  the  late  Mar- 
quess of  Bute,  the  owner  of  a  large  amount 
of  property  in  this  neighbourhood,  conceived 
the  project  of  forming  a  large  harbour  or  dock 
between  the  town  and  the  Bristol  Channel  on 
a  piece  of  waste  ground  belonging  to  himself. 
The  dock,  called  the  Bute  Dock,  and  a  ship 
canal  leading  thence  to  the  sea,  were  opened 
about  the  same  time  as  the  railway.  They 
form  a  work  of  great  magnitude,  on  which  a 
sum  of  300,000/.  has  been  expended.  The 
entrance  into  the  floating  harbour  {h>m  the 
sea  is  through  sea-gates  45  feet  in  width ;  the 
harbour  or  basin  has  an  area  of  an  acre  and  a 
half,  and  is  fitted  for  the  reception  of  large 
vessels.  The  main  entrance  look  is  at  the 
north  end  of  this  outer  basin,  and  is  152  feet 
long  by  86  feet  wide.  On  passing  this  lock 
the  ship  canal  is  entered,  which  extends  to 
Caidiff,  1,400  yards  in  length  and  200  feet  in 
width,  comprising  a  great  extent  of  fine 
whar&ge,  and  varying  in  depth  from  18  feet 
to  19  feet 

Since  these  facilities  were  afforded,  the 
trade  of  the  port  has  increased  rapidly.  The 
coals  shipped  coastwise  in  1848  were  544,196 
tons,  and  to  foreign  ports  115,604 — ^being  five 
times  as  large  a  quantity  in  1848  as  in  1888. 
The  value  of  the  exports  in  1848  was  729,094/. 
Few  ports  in  Great  Britain  have  increased 
more  rapidly  in  the  extent  of  their  export  trade 
than  Cardiff.     The  number  and  tonnage  of 


Cardiff  on  the  31st  of  December,  1849,  were 
77  vessels,  of  6,287  tons.  The  number  snd 
tonnage  of  vessels  that  entered  and  cleared  at 
the  port  during  the  year  1849  were  9/)04  ves- 
sels, of  695,022  tons. 

CARDIGAN  carries  on  a  respectable 
amount  of  commerce.  The  number  and  ton- 
nage of  vessels  registered  as  belonging  to  the 
port  of  Cardigan  on  31st  December  1849  were 
249  vessels,  of  14,368  tons.  Many  of  these 
vessels  are  engaged  in  the  Irish,  colonial,  and 
coasting  trade.  The  number  and  tonnage  of 
vessels  entered  and  cleared  at  the  port  during 
1849  were  777  vessels,  of  20,170  tons. 

The  imports  are  chiefly  coal,  culm,  lime- 
stone, and  deals;  the  exports,  oats,  butter, 
and  slates.  No  manufacture  of  any  import- 
ance is  carried  on  here.  Salmon  fishing  is 
productive,  and  the  herring  fishery  is  of  some 
importance. 

CARDIGANSHIRE  has  a  Uttie  mineral 
wealth.  Veins  of  copper  ore^i  lead,  and  sul- 
phate of  zinc  occur.  The  mines  were  in  the 
16th  and  17th  centuries  worked  extensively 
and  profitably.  They  afterwards  became  un- 
productive, and  were  almost  wholly  neglected ; 
but  within  the  last  12  or  14  years  the  spirit  of 
mining  enterprise  has  led  to  the  re- opening 
some  of  the  old  mines  and  to  the  commendng 
of  new  ones.  The  lead  mines  are  said  to  be 
most  successful.  The  lead  contains  silver, 
vaiying  from  14  to  80  ozs.  to  the  ton :  at 
LUmvair  mine  specimens  have  occurred  which 
yielded  100  ozs.  to  the  ton.  There  are  slate 
quairies  in  the  neighbourhood  of  Abeiystwitli, 
but  the  slate  is  not  of  good  quality. 

Cardiganshire   is    chiefly   an   agricultural 
county.    The  manufactures  are  unimportant, 
being  confined   to   the  weaving  of  a  small 
quantity  of  flannel  and  coarse  woollen  stnflb. 
Gloves  are  made  in  the  neighbourhood  of 
Abeiystwith  and  Tregaron.    Oata,  butter,  and 
slates  are  ei^Kurted.    The  decks  of  some  of 
the  vessels  engaged  during  the  summer  in  the 
coasting  trade,  are  taken  off  in  autumn,  and 
they  are  used  as  fishing-boats.    The  principal 
imports  are  coal  from.  liverpool,  culm  firom 
South  Wales,  Pembroke  limeatone,  and  Memei 
and  American  deals. 

CARDS,  CARD-MAKING  MACHIN£,  an 
arrangement  of  wires  used  in  the  manner  ex- 
plained in  Cotton  Makutactubb,  for  disen- 
tangling the  fibres  of  cotton  preparatory  to 
spinning.  These  cards  are  now  made  by  a 
veiy  beautiful  machine.  The  wires  are  in> 
serted  in  rows  in  strips  of  leather;  and,  l>y 
various  movements  of  the  machine,  the  strips 
of  leather  are  pierced  with  holes ;  the  wire  is 
unwound  from  a  coil,  straightened,  and  cut  off 


registered  as  belonging  to  the  port  of  |  to  the  proper  lengths;  each  wire  is  bent  to 
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deMte  fonn,  and  then  driTen  into  the  hole. 
One  steam  engine  can  set  100  of  these  ma- 
chines tt  work  at  once ;  and  each  machine  can 
fonn  and  fix  400  or  500  teeth  in  a  minute. 

CARDS,  PLATING.  The  manufacture  of 
jkjiog  cards  inYolTes  seyeral  processes  of 
mneh  nicety.  The  preparation  of  the  material, 
the  catting  into  quadrangular  pieces,  and  the 
lUfflping  with  the  coloured  device,  aU  require 
evefol  operations.  The  card>hoard  is  made 
bf  many  snccessiYe  processes  of  pasting  and 
pRssmg.  In  Mr.  Dickinson's  patented  method, 
dimp  paper  is  wound  over  certain  rollers ;  a 
piste  troagh  with  circular  brushes  are  placed 
near  the  roUers ;  and  during  the  transfer  of 
the  paper  firom  one  set  of  rollers  to  another, 
these  eireolar  brushes  coat  the  surfaces  of  two 
or  more  papers  with  paste.  Roller-pressure 
completes  the  operation. 

SeTenl  patents  have  been  taken  out  for 
catting  the  pasteboard  into  strips,  preparatoxy 
toa  fmlher  cutting  into  card-pieces ;  of  these 
pttentfl,  one  by  Mr.  Dickinson  will  illustrate 
the  principle  generally.  The  machine  con- 
^  of  a  pair  of  rollers,  each  roller  having  a 
nonber  of  circular  revolving  cutters;  the 
ptsteboard  is  passed  between  the  rollers, 
vhere  the  cutters  act  upon  it  in  the  manner 
<^l<»hean,  and  cut  it  into  strips,  which  strips 
ve  afterwards  cut  into  card  pieces. 

The  printing  and  coloming  of  the  cards 
hire  exercised  much  ingenuity.  In  the  ordi- 
^  mode  of  manufacture,  the  device  is  partly 
I'l^^iKad  by  copperplate  printing  and  partly 
b;  steneOling  in  wrater-colours.  Mr.  De  la 
^  has  patented  a  method  of  using  oil- 
«lour^  and  of  printing  in  a  mode  very  simi- 
Ur  to  that  of  calico-printing.  The  pips 
'liKttts,  spades,  &e.)  are  set  up  by  blocks  or 
tJPH,  and  printed  at  a  press — ^the  black  with 
W-Uaek  ground  in  oil,  and  the  red  with 
^tnniliQQ  ground  in  oU.  The  *  court  cards' 
ac  printed  by  a  series  of  impressions  in  dif- 
^'Bit  colours,  almost  precisely  in  the  same 
nj  n  that  described  under  Floor  CiiOTH 
^^^srricTuaE.  Mr.  De  la  Rue  also  employs 
t^  'ystem  of  Uthography,  in  which  case  there 
Beat  be  as  many  stones  as  there  are  colours, 
^  having  one  particular  part  of  the  device, 
^e  same  ingenious  inventor  has  contrived 
^Bode  of  introducing  gold  or  silver  among 
t^  eokmrs  of  the  device.  In  this  case  all  the 
?*^ym!i  of  surface  irhich  are  to  be  thus 
^^^fnfiA  are  printed  with  gold-size  instead  of 
^:  tad  while  this  gold-size  is  yet  moist,  gold 
^  ntw-powder  is  sprinkled  over  the  card :  it 
^'^^KRs  to  the  moistened  parts,  and  may  be 
l^tly  brushed  from  other  places ;  and  when  all 
H  dry,  the  gold  will  bear  a  careful  polishing. 
Some  playing  eaxds  have  a  surface  of  such 


exquisite  whiteness  and  smoothness  as  to  re- 
semble ivory;  tliis  is  produced  by  coating 
them  with  a  composition  of  fine  French  white, 
drying-oil,  and  size. 

CAREX  is  the  name  of  a  genus  of  plants 
which  render  a  few  useful  purposes  to  man. 
In  the  hop-grounds  of  Great  Britain  the 
leaves  of  some  of  the  species  are  used  for 
tying  the  bines  of  the  hops  to  the  poles.  In 
Italy  they  are  used  for  placing  between  the 
staves  of  wine-casks,  are  woven  over  Florence 
flasks,  and  occasionally  employed  for  making 
chair  bottoms.  The  leaves  of  the  Oarex  syl- 
vatica^  according  to  linnsBUs,  are  combed  and 
dressed,  and  used  as  a  warm  lining  for  gloves 
and  shoes;  and,  thus  protected,  the  Lap- 
landers seldom  suffer  from  being  frost-bitten. 

CA'RICA,  a  remarkable  tree  found  in 
various  parts  of  South  America,  having  a  sim- 
ple trunk,  from  12  to  20  feet  high,  and  abound- 
ing in  a  milky  juice.  The  fruit  is  called  the 
papaw,  and  is  singularly  useful  in  many  ways 
to  the  natives  where  it  grows.  The  fruit  is 
eaten  ripe,  and  when  unripe  is  boiled  and  used 
as  a  vegetable.  The  juice  forms  a  cosmetic, 
and  the  leaves  are  employed  in  washing  in- 
stead of  soap.  It  is  also  much  used  in  medi- 
cine. The  milky  juice  of  the  fruit  is  spoken 
of  as  a  vermifuge ;  but  the  most  extraordinary 
property  of  the  papaw  tree  is,  that  animals 
which  are  fed  upon  the  fruit  are  found,  when 
killed,  to  be  peculiarly  tender. 

CARLISLE.  Till  about  a  century  ago,  no 
trade  or  manufacture  of  any  importance  ap- 
pears to  have  been  carried  on  within  this  city : 
but  it  is  now  gradually  rising  in  importance. 
The  principal  business  of  Carlisle  arises  from 
its  manufactures  of  cotton  goods  and  ginghams, 
and  its  coasting  trade,  which  is  somewhat  ex- 
tensive. The  distance  of  the  city  from  Port 
Carlisle,  at  the  mouth  of  the  river  Eden,  on 
the  Solway  Frith,  is  about  nine  miles ;  a  ship 
canal,  eleven  miles  in  length,  which  was  com- 
pleted in  1823,  connects  Carlisle  with  Bow- 
ness  on  the  Solway  Frith.  By  this  canal  ves- 
sels of  100  tons  burden  can  ascend  to  the 
town.  A  steamer  plies  twice  a  week  between 
Liverpool  and  Port  Carlisle.  One  of  the  prin- 
cipal stations  on  the  line  of  railway  from  Lon- 
don to  the  Scottish  districts  by  the  North 
Western  and  Caledonian  railways  is  at  Car- 
lisle. The  town  also  possesses  railway  com- 
munication with  NewcasUe-on-Tyne  and  South 
Shields  on  the  eastern  coast,  and  with  Mary- 
port  on  the  western  coast.  The  vessels  regis- 
tered as  belonging  to  Carlisle  on  the  Slst  of 
December,  1849,  were  42,  of  2107  tons.  The 
number  and  tonnage  of  vessels  entered  and 
cleared  during  the  year  1849  were  88**  vessels 
of  108,115  tons. 
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The  pradacU  of  CarliaU  minatrj  will  be 
aihibited  to  »  limib>d  extent  at  the  Qnad 
Display  of  ISfil.  CoUoat,  fUmiture  ohintzM, 
iroollans,  cheaks,  and  iriLced  fabrics,  will  00- 
oapj  a  pUoe. 

CAEUINE,  one  of  the  moit  bMatifol  of 
the  rsd  oolonn  nsed  b;  paiotfira.  It  is  ob- 
tained from  ooohioeal ;  and  iu  coloDtutg  mat- 
ter, caUed  oonmn,  ma;  ba  extraotad  bf  lbs  aid 
of  ammunia.     [Cocbchiai.] 

Carmine  hu  bean  obtained  from  iahLat,  b; 
U.  Ri^>prdcht  of  Vienna.  It  is  onlj-  the  deep 
dear  purple  dahlia  thatwillTield  itj  batfrom 
thia  Taheif  ho  has  obtwoed  23fi  lbs.  of  ear- 
mina  from  2IK>  sqnare  fathoms  of  dahlia  beds. 
The  carmiDe  is  said  to  ba  too  fleeting  for  silk 
or  ootton  dfung,  but  to  be  fitted  for  Btaioii  _ 
confectianary,  artificial  fiovers,  fano;  paper 
leaUier,  and  rouge  powder. 
CABNELUN.orCOENELUN.  [Aoirs.] 
CABOLINA.  North  and  Sonth  Carolini 
fluppl;  Tailed  produce  for  tlie 
marlceta.  In  North  Carohna  Indian 
raised  tbroughont  the  State,  and  in  some  parta 
cotton.  In  the  upper  conntrj,  oak,  w^at, 
lime,  find  cherT7-lTeos  of  large  size  abound. 
Tbe  prininpal  minersla  are  gold  and  iron ;  tl 
goldregioniaonbothsidei  of  theBlue  Ridgi  . 
and  bene  the  gold  is  found  in  grains,  in  small 
lumps,  and  in  veins.  The  exports  consist  of 
live  catdn,  tar,  pitch,  and  turpentine,  lumber, 
Indian  com,  ootlnn,  tobacco,  pork,  lard,  tallow. 
Ice  Most  of  tbeee  are  sent  to  South  Carolinn 
and  Tirgiuis  to  be  exported  thence. 

In  South  Carolina,  the  piindpal  ohjects  of 
agriculCnre  in  the  low  plains  are  rice  and  cot- 
ton, the  latter  being  also  callivHtcd 
distrida  farther  inland.  The  sugar-cane  is 
only  grown  with  advantage  in  the  most  aoath- 
em  part  of  the  state.  The  fruits  of  the  sea- 
coast  are  ontnges,  lemons,  pomegranates 
oL.es,  and  fign.  In  the  upper  ooiinti;  all  the 
gruna  and  vegetables  of  England  are  grown, 
with  Indian  com  in  addition.  Tbe  forests 
oontun  fine  timber  trees,  especiallj  oak,  beecb, 
and  lucki>i7.  "So  metal  abounds,  except  iron, 
which  if  met  vith  in  several  places  in  the 
upper  countr;.  A  little  gold  is  found,  and 
some  copper  and  lead  are  wroogbt.  To  faci- 
litate internal  commerce  a  few  short  canals 
have  been  cut,  espedall;  to  avoid  the  rapids 
of  the  riven.  The  exports  consist  of  coUon, 
rice,  tobacco,  and  hides,  and  the  imports  of 


skirtings,  and  itairs,  more  properij  belong  to 

JOINBBT. 

Carpentry  requires  a  knowledge  of  tbe  pro. 
perties  of  timber,  and  of  its  strength  when 
exposed  to  various  etmns.  [U«nKui.B, 
Stbekoth  of.]  This  will  (each  tbe  paoDliir 
fitness  of  aach  kind  of  timber  for  its  own  pe- 
culiar purpose.  It  will  show,  for  euunplo, 
that  while  oak  greatlf  exceeds  fir  in  hardneai 
and  durabilit;,  it  maf  be  inferior  to  it  under 
.rcomatanras ;  because,  while  the 
fibres  of  a  sawn  beam  of  fir  are  so  straight  aa 
in  unbroken  lines  (Tom  end  to  end, 
if  a  sawn  beam  of  oak  are  often  so  tor- 
is  to  t>e  repeatedly  divided  by  the  saw. 
Seasoning,  by  long  exposure  to  a  cnireot  of 
air,  is  neceisary  to  prepare  timber  for  use  in 
carpentry ;  bnt  as  tbe  best  seasoning  will  not 
entirely  prevent  subseqaent  warpiog,  shrink- 
ing, and  splitting  or  flying,  timbers  should  be 
BO  fitted  together  as  to  coanteract  as  far  as 
may  be  the  effect  of  such  changes.  VTben  it 
is  required  to  bend  limbera,  they  may  be  sof- 
toned  by  boiling  or  steaming,  and  then  brought 
to  and  neeured  at  the  deured  curvature,  which, 
when  cold  and  dry,  they  will  retain  with  raiy 
little  variation, 

lUustrationa  of  a  few  details  of  carpentry 
will  be  found  under  Floor,  Roof,  ScmnKO, 
Trubbiko,  &c.  Tbe  most  gigantic  examples 
of  timber-work  in  modem  times,  are  to  be 
found,  perhaps,  in  the  scaOblding  for  the  Bri- 
tannia tubalar  bridge.  In  respect  to  one  con- 
fiooring.  the  Palace  of  Industi7  in 
Hyde  Park  furnishes,  perhaps,  the  largest 
known  example. 

CARPET.    The  following  kinds  of  carppU 
s  now  made  in  GresC  Britain  i^Axminst^r, 
Veoetjan,  Eiddenninsler  or   Scotch,  British 
or  damask  Venetian,  BnisseU,  and  Wilton  or 
Pile  carpeting.    These  names  do  not  alwq^ 
denoto  either  the  present  or  original  place  of 
manufacture.     Brussels  carpets  were  intro- 
duced into   Kidderminster  from  Toumay  in 
1T15:  and  It  is  doubtful  whether  Teneliaas 
ever  made  at  Venice.    Wiltons  (which 
I  fact  Brussels  carpels)  were  made  on 
>ntinent  before  they  were  introduced  at 
Wilton  i  and  what  are  called  Kidderminat«r 
are  mode  in  the  greatest  qusnlilies  in  Scotland 
or  Yorkshiro. 

r  Car^tt  are  nsually  mads  in  (ma 
piece,  according  to  tbe  dimensions  of  the  room 
for  which  they  are  required.  The  warp  or 
chain  is  of  strong  linen,  placed  perpendicularly 
between  t«o  rolls,  or  beams  which  turn  round 
enable  the  chain  to  be  rolled  fh>m  off 
beam  and  on  to  the  other  as  the  weaving 
otthecarpetproceeds.  Small  tufts  or  boneheB 
of  different  coloured  worsted  or  wooUea  h« 
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tied  to  or  fastened  under  the  warp ;  and  when 
one  row  of  these  tofts  has  been  completed, 
the  shoot  of  Ixnon  is  also  thrown  in  and  firmly 
rammed 'down«  Another  row  of  tofts  is  then 
irranged  in  such  a  manner  as,  Iky  a  change  of 
the  ooloors,  to  fonn  a  farther  portion  of  the 
pattern.  To  guide  the  weaver  as  to  the  posi- 
tion of  the  ooloar%  a  small  paper  design  or 
drawing  eonstaatly  hangs  before  himi  from 
which  he  worics.  The  tofts  wholly  oonoeal 
the  linen  threads.  Beal  Turkey  oavpets  are 
manofactured  in  a  similar  manner,  and  they 
are  regularly  imported,  though  not  in  veiy 
large  quantities.  Finger  or  Town-made  and 
Stormont  rugs  are  also  fanned  with  tufts  put 
in  as  they  are  in  Axminster  oaipets,  but  with 
a  different  arrangement  of  apparatus. 

VemetittH  Oarptts, — ^Here  the  warp  or  chain 
which  is  of  worsted,  and  generally  arranged 
in  stripes  of  diflbrent  colours,  is  alone  risible ; 
the  shoot,  which  is  of  a  dark  colour  and  usu- 
ally  black,  is  concealed  between  the  upper  and 
under  surfiMe.  By  using  shoot  of  diiSBrciit 
sixes  these  carpets  are  somctimea  made  to 
assume  the  appearance  of  plaids,  eheeks,  or 
twiUa. 

Kiddermhuier  or  Seoieh  Omrp^  are  formed 
by  the  intersection  of  two  or  more  cloths  of 
different  colours ;  but  as  these  cloths  may  be 
woven  in  stripes  of  diffsrent  shades,  \fj  intro- 
dueing  at  interrala  ahoots  of  different  eoloOiB, 
the  carpet  is  usually  made  to  assume  a  great 
variety  of  colours.  These  carpets  are  some- 
times  *  three-ply,'  or  have  three  thicknesses  of 
cloth ,  but  for  the  most  part  they  are  two-ply.' 
Each  cloth  is  perfect  in  itself,  so  that,  if  one 
cloth  were  oarefUly  out  away,  the  other  would 
remain  perfect,  and  be  in  appearance  like  a 
very  coarse  baiza  The  process  of  weaving 
both  cloths  is  earned  on  at  the  same  time, 
and  in  each  part  of  the  carpel  that  doth  is 
brought  to  the  surisoe  which  is  required  to 
produce  that  portion  of  the  pattern.  The 
bsdc  of  the  carpel  will  necessarily  be  of  ex- 
actly the  same  pattern  as  the  front,  but  the 
colours  wiU  be  reversed.  A  complicated  vari- 
ety of  the  jacqnard  loom  is  employed  inweav- 
ing these  carpets. 

BfiHih  or  damaak  VetuUmn  CarpO*  partake 
both  of  the  character  of  Venetian  and  Kidder- 
nunster,  though  mors  of  the  former  than  the 
latter.  The  warp,  as  in  the  Venetian,.is  the 
only  part  seen,  i^ereas  in  Kidderminsteni  the 
shoot  forms  by  frur  the  grsateot  portion  of 
what  is  visible. 

SrutseU  CarpeU  form  by  far  the  most  impor- 
tant and  increasing  portion  of  the  csrpet  trade. 
Brussels  are  composed  of  linen  and  worsted, 
the  cloth  or  reticulated  part  of  the  structure 
being  isntiraly  of  linen,  wbaeh  is  formed  into 


a  kind  of  veiy  coarse  sampler  doth,  with  two 
threads  of  linen  for  the  shoot  (one  above,  and 
the  other  below  the  worsted).  The  mode  of 
bringing  up  to  the  surface  the  particular  wor- 
sted thread  which  gives  the  pattern  requires 
much  ingenuitj  in  the  arrangement  of  the 
Brussels  loom. 

WUt^  or  PiU  CwftU  differ  firam  Brussels 
only  in  this  i  that  the  loops  of  worsted  sre  all 
cut  through,  and  the  carpet  assumes  a  velvety 
i^pearanoe.  At  Glasgow  a  beantifU  kind  of 
velvet  caipet  is  msaufhctured,  in  which  co- 
loured chenille  is  thrown  in  as  a  shoot,  and 
afterwards  out  at  the  surface.  The  manufiui- 
ture  of  Brussels  carpet  was  introduced  into 
Wilton  soon  ailei  its  introductian  into  Kidder- 
minster: the  Wilton  csipels  being  originslly 
a  better  description  of  goods,  were  distin- 
guished  by  the  name  of  Cut  or  Wilton  Car- 
pets. 

The  chief  export  trade  for  carpets  is  to  the 
United  States  of  America)  but  they  are  also 
Stat  to  most  parts  of  the  continents  of  Europe 
and  America.  By  far  the  greatest  quantity 
of  Brussels  is  made  in  Kidderminster  t  what 
are  called  Kidderminster  or  Scotch  sre  made 
in  the  largest  quantities  in  different  parts  of 
Scotland  and  the  north  of  England. 

Hr.  Wood,  of  Darwen,  patented  in  1860  an 
ingenious  mode  of  making  looped  or  piled  (or 
what  may  perhaps  be  termed  velvet)  carpets. 
Under  the  ordinsry  ciroumstancea  tit  making 
velvet  [VsLVST]  wires  ars  inserted  at  inter- 
vals to  assist  in  forming  the  loops  i  snd  these 
wires  have  to  be  inserted  snd  removed  by 
hand.  In  Mr.  Wood'a  plan  of  carpet  making, 
however,  wires  are  thrown  in  among  the  warp- 
threads,  and  removed  when  the  weft  is  formed, 
by  ingenious  mechanism  attached  to  the 
loom. 

There  is  a  mode  of  imparting  colour  to  csr- 
pets,  patentsd  by  Mr.  HenshsU,  a  earpet  ma- 
nufacturer of  HuddersAeld,  in  which  some- 
thing like  the  piindple  of  calico-printing  is 
applied  to  carpet-work.  The  olirject  is  to  pro- 
duce diffbrently  coloured  spots,  squares,  or 
stripes,  independent  of  the  mere  weaving  pro- 
cess. The  warp  threads  are  arranged  side  by 
aide  in  a  peouliar  firame,  so  as  to  form  an  even 
horizontal  layer  \  and  in  that  state  they  are 
drawn  tightly  over  a  printing  table,  and  printed 
in  colours  by  blocks  In  the  usual  way.  When 
these  warp  threads  (or  they  may  just  as  con- 
veniently be  weft-threads )  are  applied  to  weav- 
ing, a  pattern  is  produced  by  the  variation  of 
the  eolour  in  each  thread,  in  addition  to  the 
primary  pattern  which  results  fh>m  the  weav- 
ing process. 

In  a  communication  to  the  T^me*  in  1846,  tt 
covrsapondent  siuggeeti  the  mtoufhetufe  el 
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cheap  carpets  from  coarse  cotton.  'There 
are  many  kinds  of  carpets  made  of  cotton  in 
India — stout,  serviceable,  handsome  things; 
generally  they  are  termed  terrigee.  These  are 
of  all  sizes,  from  the  small  one,  seven  feet  by 
three,  vhich  eveiy  man  possesses ;  to  enor- 
mous ones  for  rooms  and  halls.  These  are 
generally  striped,  red  and  blue,  or  three  shades 
of  blue,  sometimes  woven  into  patterns ;  and 
I  have  often  thought  how  useful  they  would 
be  in  England,  these  coarse  kinds,  for  the 
poorer  classes,  for  bed-rooms,  &c.  Again, 
what  beautiful  designs  might  not  be  manufac- 
tured by  the  skill  of  English  workmen, — ^how 
large  a  quantity  of  small  ones  for  individuals, 
or  large  for  halls,  might  not  be  made  for  ex- 
portation to  Africa,  South  America,  and  even 
India !  At  Wamngole,  in  the  Nizam's  country, 
beautiful  carpets  of  the  same  description  as 
Turkey — ^that  is,  with  a  nap  raised — are  made 
of  cotton. 

A  patent  has  been  taken  out  within  the  last 
few  years,  for  a  mode  of  manulSacturing  car- 
pets by  a  felting  process. 

A  carpet  of  a  very  remarkable  kind  is  now 
being  prepared  for  the  Great  Exhibition,  by  a 
committee  of  ladies  of  Westminster.  It  will 
be  thirty  feet  long  by  twenty  wide,  and  will 
consist  of  150  pieces  two  feet  square.  For 
each  piece  a  design  has  been  drawn  by  Mr. 
Papworth  and  Mr.  Simpson, the  full  size;  and 
each  lady,  on  payment  of  a  guinea,  has  one 
design  placed  at  her  disposal,  to  work  up  into 
a  piece  of  the  carpet ;  the  work  is  to  be  execu- 
ted by  hand  in  Berlin  wool,  which  is  supplied 
by  the  committee.  There  are  to  be  840  threads 
in  each  direction,  in  each  piece;  and  when 
completed,  the  whole  of  the  pieces  are  to  be 
joined  edge  to  edge  to  form  a  carpet.  The 
whole  carpet  will  form  —  not  a  repetition 
of  designs — ^but  one  comprehensive  design, 
which  it  is  supposed  could  not  be  imitated  in 
the  loom  for  less  than  1000/. 

GARPOBA'LSAMUM,  a  kind  of  volatile 
aromatic  oil,  said  by  Bruce  to  be  famished  by 
the  BaUamodendron  OUeadente.  It  is  produced 
by  the  nuts,  which  have  a  fleshy  kernel  yield- 
ing the  balsam  by  simple  ei^ression.  It 
should  be  employed  while  recent,  otherwise 
it  loses  its  odour  and  becomes  inert 

CARRIER,  in  a  commercial  sense,  is  one 
who  for  hire  undertakes  the  conveyance  of 
goods  or  persons  for  any  one  who  employs 
him.  In  a  legal  sense,  it  extends  not  only  to 
those  who  convey  goods  by  land,  but  idso  to 
the  owners  and  masters  of  ships,  mail-con- 
tractors, and  even  to  wharfingers  who  under- 
take to  convey  goods  for  hire  from  their 
wharHs  to  the  vessel  in  their  own  lighters,  but 
not  to  mere  hackn^  ooaohmen.    A  common 


carrier  of  goods  for  hire  is  not  only  bound  to 
take  goods  tendered  to  him,  if  he  has  room  in 
liis  conveyance,  and  he  is  informed  of  their 
quality  and  value,  but  he  is  liable  for  their 
loss,  except  in  three  oases : — ^1,  Loss  arising 
from  the  king's  pubHc  enemies ;  2,  Loss  aris- 
ing from  the  act  of  God,  such  as  storm,  light- 
ning, or  tempest ;  8,  Loss  arising  from  the 
owner's  own  fault,  as  by  imperfect  packing.  A 
carrier  can  refuse  to  deliver  up  goods  which 
have  come  into  his  possession  at  a  carrier ^ 
until  his  reasonable  charges  for  the  carnage 
are  paid. 

CARRONADES  are  short  iron  guns,  differ- 
ing  from  other  guns,  and  from  howitzers,  only 
in  their  dimensions  and  in  the  manner  of  at- 
taching them  to  their  carriages,  which  is  by  a 
joint  and  bolt  underneath  the  piece,  instead 
of  trunnions.  They  derive  their  name  from 
the  village  of  Carxon,  in  Stirlingshire,  where 
they  were  first  made. 

When  fired  at  point-blank,  their  range  is 
about  150  yards ;  and,  at  an  elevation  of  three 
degrees,  it  varies  from  660  to  750  yards.  They 
are  extremely  serviceable  on  land  for  breach- 
ing ramparts  of  earth,  or  for  enfilading  the 
faces  of  works ;  and  at  sea,  in  engagements  at 
dose  quarters. 

CARROT.  The  principal  use  of  carrots  is 
as  food  for  cattle.  The  orange  carrot  and  its 
varieties  are  the  most  common  in  England ; 
but  the  large  white  and  yellow  carrots  are 
more  esteemed  on  the  continent ;  they  are 
supposed  to  contain  more  saccharine  matter, 
and  to  produce  a  greater  bulk  of  nutriment  on 
the  same  extent  of  ground.  The  best  method 
of  taking  up  the  carrots,  to  store  them  for 
winter  use,  is  bymeans  of  three-pronged  forics, 
such  as  are  used  in  digging  asparagus  beds. 
The  plough  is  sometimes  used  after  the  coul- 
ter has  been  removed;  but,  with  all  the  care 
of  the  ploughman,  the  plough  and  the  horses 
will  cut  and  bruise  many  of  the  finest  carrots. 
Carrots  may  be  kept  all  winter  in  dry  cellars, 
if  they  are  protected  against  the  frost  The 
more  common  way  is  ta  store  them  in  straw  in 
long  trenches.  The  produce  of  carrots  on 
good  light  land  is  nearly  double  that  of  pota- 
toes, and  they  do  not  impoverish  the  land  so 
much.  From  twenty  to  forty  pounds  of  carrots, 
with  a  small  quantity  of  oats,  is  a  sufficient 
allowance  for  a  hard-  working  horse  for  twenty- 
four  hours.  Where  hay  is  scarce,  it  is  a  most 
economical  substitute ;  and  where  the  value 
of  urine  is  known  carrots  are  much  prized,  as 
ihey  greatly  tend  to  its  increase. 

If  carrots  are  out  in  pieces  and  steamed, 
they  become  more  nutritious,  and  the  ex- 
pressed juice  made  to  ferment  affords  by  dis- 
tillation a  veiy  good  and  wholesome  spirit^ 
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SufarmayalsobeextiBcted;  but  the  canotis 
inferior  to  the  beet  in  this  respect 

Carrot  seed  to  the  amount  of  22,000  lbs. 
was  imported  from  iVanoe  in  1847. 

CABT.  The  drag -cart  without  wheeLs, 
which  is  used  in  some  mountainous  districts, 
is  one  of  the  simplest  oontriTanoes  for  trans- 
porting heavy  weights.  It  consists  of  two 
strong  poles,  connected  by  cross-pieces  fixed 
at  right  angles  to  them,  the  ends  resting  on 
the  ground.  The  other  ends  of  the  poles  form 
the  shafts  for  the  horse  to  draw  by.  The  Irish 
ear  may  be  considered  as  the  next  step  to- 
wards a  better  construction.  This  car  consists 
of  a  bed  or  platform  and  two  shafts.  The 
wheels,  in  the  simplest  form,  are  round  disks 
of  wood,  fixed  on  a  square  axle  of  wood  at  the 
distance  of  three  or  four  feet  from  each  other. 
To  the  under  part  of  the  bed  of  the  eart  two 
blocks  of  wood  are  fixed,  which  raise  it  so  thai 
the  wheels  may  go  under  the  cart,  and  in  these 
blocks  are  two  round  holes  to  admit  the  ends 
of  the  axle.  This  is  the  simple  old  Irish  car. 
The  only  difference  in  the  construction  of  the 
most  improred  modem  cars  is  the  substitntLon 
of  neat  wheels  and  iron  axles  for  those  de- 
scribed above,  and  a  railing  or  box  fixed  on 
the  platform. 

The  common  oart  diflbra  from  the  car  in 
that  the  body  rests  on  a  fixed  axle  between 
the  wheels,  which  torn  upon  the  axle  by  means 
of  boxes  in  the  centre  of  the  naves.  The  sim- 
plest cart  is  that  used  by  carriers  in  IVance 
and  Germany.  It  consists  of  two  strong  poles 
of  ash  or  beech,  resembling  those  of  the  drag- 
cart  described  above.  One  end  fonns  the 
shafts,  and  the  whole  is  equally  poised  on  the 
axle.  The  wheels  are  often  nearly  six  feet  in 
diameter,  and  narrow  at  the  tire;  they  are 
slightly  dished,  but  ran  nearly  perpendicularly 
to  the  road.  On  these  carts  very  great  weights 
are  transported,  so  as  to  require  five  or  six 
hones  to  draw  them.  Where  the  roads  are 
level  and  hard,  waggons  are  much  to  be  pre- 
ferred to  earts ;  but  in  hilly  countries  and  bad 
roads  carts  have  many  advantages.  For  agri- 
coUural  purposes  various  kinds  of  carts  have 
been  invented.  The  capacious  tumbril  for 
carting  earth  and  dung,  with  broad  wheels  to 
prevent  their  sinking  in  soft  ground,  is  too 
generally  known  to  require  description.  The 
hght  Scotch  cart,  drawn  by  one  horse,  is  justly 
considered  as  the  most  advantageous  for  tran- 
sporting earth,  lime,  or  dung,  especially  in 
hilly  countries.  It  is  low  and  short,  so  that 
the  hone  draws  very  near  the  centre  of  gravity ; 
and  there  is  litUe  power  lost  by  obliquity.  It 
is  made  to  carry  hay  and  straw  by  means  of  a 
light  frame,  whidi  is  laid  on  it,  and  projects 
over  the  bo^  and  the  wheels  in  every  direction. 


To  avoid  the  weight  resting  on  the  back  of 
the  horse,  carts  have  been  invented  with  three 
wheels,  the  small  additional  wheel  being  made 
to  turn  in  front.  The  addition  of  springs  to 
carts  snd  waggons  is  a  very  great  improvement, 
and  should  be  adopted  in  every  case  where 
they  are  much  used  on  the  roads.  The  addi- 
tional weight  of  the  springs  and  their  cost  are 
greatly  overbalanced  by  their  advantage :  they 
lessen  the  draught,  and,  by  preventing  jolting 
and  shaking,  add  to  the  durabihty  of  the  vehi- 
cles. 

Our  agricultural  machine  makers  have  made 
many  improvements  in  carts  within  the  last 
few  yeara.  Croskill's  one-horse  cart  is  formed 
to  cany  a  considerable  load,  with  less  weight 
on  the  horse  than  ordinaiy  carts ;  it  is  now 
much  used  in  agricultural  counties,  to  cany 
(say)  five  quartera  of  wheat  10  or  12  miles  to 
market  and  return  with  a  solid  load  of  30  cwt. 
Among  other  varieties  are  the  Norwich  cart, 
the  Norwich  pair-horse  waggon,  the  Exeter 
cart,  the  Scotch  cart,  the  Newcastle  cart,  Sx. 
Many  of  these  earts  are  now  provided  with 
Croskill*s  patent  wheels  and  axles,made  whoUy 
by  machinery,  and  consisting  principally  of 
iron. 

CABTHAHIN  and  CABTHAMEIN.  The 
yellow  colouring  matter  of  carthamus  is  to  be 
extracted  by  water,  and  it  is  then  to  bo  sprin- 
kled with  a  very  dilute  solution  of  carbonate  of 
soda,  which  dissolves  the  carthamin ;  this  is 
to  be  precipitated  by  a  salt  of  lead,  and  the 
oxide  of  lead  separated  by  hydrosulphuric  acid. 
By  this  treatment  a  yellow  solution  is  obtained, 
which  by  spontaneous  evaporation  yields  small 
prismatio  crystals  of  pure  cartkamin.  When 
exposed  over  mercury  to  oxygen  gas,  it  be- 
comes after  some  days  merely  yellowish ;  but, 
if  a  little  alkali  be  added  to  it,  it  becomes  im- 
mediately yellow,  and  then  passes  rapidly  to  a 
rose  colour,  which  is  employiad  by  dyers  as  the 
source  of  some  of  the  more  deUcate  rose  co- 
loun  and  the  rich  scarlet  called  ponceau.  It 
also  constitutes  the  basis  of  the  cosmetic 
known  by  the  name  of  rouge.  The  acids,  and 
particularly  citric  add,  precipitate  it  from  the 
•iif^i  in  the  state  of  the  weU-known  fine  rose 
colour,  which  is  called  by  M.  Freisser  cartha- 
mein. 

CABTOON,  is  a  word  used  by  artists  to  sig- 
nify the  full-siEed  drawings  or  studies  made 
in  chalks,  or  body  colour  {tempera,  as  it  is 
called  in  Italy),  preparatory  to  executing  any 
great  work  either  in  oU  colour  or  firesco.  Car- 
toons are  also  made  when  the  design  is  to  be 
copied  in  t^>estry.  The  great  masters  seldom 
commenced  any  extensive  picture  without 
fint making  studies  or  cartoons  in  chiaro**curo. 
Many  of  those  by  Bafiaelle,  Andrea  Mantegna, 
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Domaniohino,  the  Cvmooii  and  others,  remain 
to  attest  the  laborious  diligence  and  care  with 
whioh  their  great  works  were  aocomplished. 
By  this  means  the  composition,  drawing,  ex- 
pression, and  light  and  shade,  were  all  per- 
fected before  the  colouring  of  the  picture  was 
attempted. 

The  finest  speeimens  of  cartoons  that  are 
known  are  those  executed  hj  Raffaelle  d'Ur- 
Uno,  which  were  sent  to  Flanders,  in  the  reign 
of  Pope  Loo  X.,  to  be  copied  in  tapestry,  in 
two  sets.  The  tapestries  (only  shadows  of 
Rafihelle's  exquisite  designs)  were  finished, 
and  one  set  is  now  in  Rome.  The  cartoons, 
originally  twenty-five  in  number,  were  left  neg- 
lected at  Brussels,  and  most  of  them  seem  to 
have  been  lost  or  destroyed.  A  few,  however, 
esoaped  this  fate,  and  seven  are  now  in  Eng- 
land in  the  royal  collection  at  Hampton  Court* 
Their  history  ever  since  their  arrival  in  Eng- 
land is  eventful.  They  were  bought  in  Flan- 
ders by  Rubens  f6r  King  Charles  I.  At  the 
dispersion  and  sale  of  the  royal  collection, 
the  cartoons  were  secured  to  the  country  by 
purehase,  by  Cromwell's  particular  oommand; 
at  whioh  time,  we  are  told,  the  Triumphs  of 
Julius  Cesar,  by  Andrea  Mantegna  (still  pre- 
served at  Hampton  Court)  were  valued  at 
SOOO/.,  while  the  cartoons  of  Raflhelle  were 
estimated  at  only  300/.  In  the  leign  of  Charles 
II.  they  were  again  consigned  to  neglect  They 
had  been  sent  to  Mortlake  to  be  copied  in  t»- 
pestiy,  where  they  were  seriously  iigured.  Wil- 
liam m.  had  them  repaired,  and  built  a  gal- 
lery  at  Hampton  Court  for  their  reception. 
George  IIL  removed  them  to  Buckingham 
Palace,  and  subsequently  to  Windsor  Castle. 
They  were  again  removed  to  Hampton  Court, 
where  they  now  are. 

The  subjects  of  these  seven  Cartoons  are  aa 
follow : — 

1.  Paul  preaching  at  Athens. 

9.  Death  of  Ananias. 

8.  Elimas  the  Sorcerer. 

4.  Christ  delivering  the  keys. 

0.  Sacrifice  at  Lystra. 

6.  Apostles  healing  the  Sick. 

7.  Miraculous  draught  of  Fishds. 
CARTRIDGE,  is  a  cylindrical  ease  contain- 
ing a  charge  of  gunpowder  or  shot,  or  of  pow 
der  and  ball,  for  fire-arms.  Those  used  for 
loading  muskets,  carbines,  and  pistols,  are 
formed  of  paper,  and  are  styled  ball  or  blank 
cartridges  according  aa  they  contain  both  pow- 
der and  ball,  or  powder  only  *,  while  the  larger 
cartridges  for  cannon  and  mortars,  whioh  al- 
ways consist  of  powder  only,  are  usually  cased 
with  flannel,  though  sometimes  pasteboard, 
tin,  or  even  wood,  is  employed.  The  North 
^^  .  '-^^theiflastwaririth England, 


are  said  to  have  employed  veiy  thin  sheets  of 
lead,  resembling  those  used  for  lining  tea- 
chests,  for  this  purpose,  thereby  avoiding  the 
danger  of  burning  fragments  of  the  cartridge- 
case  remaining  in  the  piece  after  firing. 

Wire  cartridges,  for  containing  a  charge  of 
small  shot,  without  powder,  have  been  intro- 
duced for  sporting  purposes  within  the  last 
few  years*  They  consist  of  an  inner  case  of 
wire  network  inoloeed  in  a  thin  paper  case,  to 
the  outer  end  of  which  a  wadding  is  attached. 
The  shot,  with  which  it  is  usual  to  mix  bone- 
dust  or  some  other  substance  to  fill  up  the 
interstices,  is  put  within  this  case,  which  is 
rammed  down  upon  the  charge  of  powder. 
When  the  gun  is  fired,  the  paper  case  is  torn 
to  pieces  aa  soon  as  the  cartridge  leaves  the 
gun,  and  the  shot  immediately  begins  to  quit 
the  cartridge  by  passing  through  the  meshes 
of  the  iron  net  work,  which  is  carried  forward 
with  the  charge  until  it  is  quite  empty,  when 
it  falls  to  the  ground.  By  this  contrivance  the 
heating  of  the  gun  is  avoided,  and  the  recoil 
produced  by  the  discharge  is  lessened,  the 
charge  leaving  the  barrel  like  a  bullet.  The 
shot  are  also  oarried  so  much  more  closely 
than  when  loose,  that  lighter  oharges,  and  con- 
sequently a  lighter  gun,  may  be  used ;  much 
time  is  saved  in  loading,  especially  as  no  sepa- 
rate wadding  is  required ;  and,  aa  the  cartridge 
has  no  inclination  to  move  before  it  is  impel- 
led by  the  exploaion  of  the  powder,  the  danger 
arising  &om  the  accidental  shifting  or  rising 
of  loose  oharges  is  avoided. 

Mr.  Bemey  patented  a  few  years  ago  a  new 
kind  of  cartridge.  The  shot  is  enclosed  in  a 
spiral  wire  case,  tapered  towards  the  end,  and 
provided  with  a  cushion  at  bottom  of  wool, 
moss,  tow,  or  any  other  aoft  elastic  substance, 
to  prevent  by  its  elasticity  the  sudden  explo- 
sion of  the  powder  firam  breaking  the  case  or 
jamming  the  ahot.  The  caae  expanda  after  ita 
diachaige  fimn  the  gun,  and  according  aa  the 
coils  are  more  or  less  apart,  so  does  the  dis- 
tance VBzy  to  which  the  bulk  of  the  shot  may 
be  carried  before  escaping  through  the  coils. 
The  olgect  intended  by  this  cartridge  is  to 
convey  a  greater  number  of  shot  to  a  given 
mark,  without  diverging  or  separating,  than 
can  be  done  by  the  use  of  the  ordinary  cart- 
ridges ;  and  experiments  made  near  Chalk 
Farm  in  1840,  with  this  object  in  riew,  seem 
to  have  home  out  the  intention  of  the  patentee. 

Another  new  form  of  cartridge  was  patented 
in  1840  by  Mr.  Bush.  It  is  made  by  taking 
a  oireular  disc  of  wood,  or  two  card-board 
boxes,  like  two  pill -box  lids  fitted  one  within 
the  other,  baring  a  hole  in  the  centre  in  which 
a  pereusskm  oap  is  placed,  and  held  there  hy 
Mng  eov«r6d  with  a  piece  of  ealieo  or  eaavM. 
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Aionnd  this  aa  a  base  tba  paper  eylinder  or 
case  is  farmed  and  filled  up  with  the  proper 
eharge  of  gunpowder,  and  ahoti  or  a  ball  aa 
the  eaae  m^  be.  Thh  invention  is  intended 
to  be  need  in  coi\jaDetian  with  a  peenliarmode 
of  eonstnicting  nraskets  ao  aa  to  be  loaded  at 
the  breech. 

Dr.  Jager  invented  a  new  kind  of  cartridge 
in  1847,  intended  lo  be  used  with  a  new  kind 
of  mnsket  also  invented  by  him.  There  ia 
neither  priming  nor  perooaeion  cap  needed  in 
the  firing ;  bat  a  kind  of  peronaaion  cap,  or  nip- 
ple filled  with  fulminating  powder,  ia  formed 
in  the  cartridge  itaelf ;  and  the  gun  is  so 
formed,  that  a  small  hammer,  moved  by  the 
trigger,  strikes  on  the  nipple,  which  projects  a 
little  way  into  an  aperture  in  the  side  cdT  the  gun. 

From  a  retam  preaented  to  the  Committee 
of  the  Houae  of  Commons  on  the  Ordnance 
Estimatee,  in  1840,  it  appears  that  the  store 
of  cartridges  kept  on  hand  by  the  Ordnance  is 
immense.  On  the  1st  January,  1840,  the 
store  in  the  United  Kingdom  and  the  coloniea 
was  ss  follows  :— 
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Mnsket  Ball  Cartridges     . 

.  48,737,306 

n        Blank 

„        .    .    . 

.    8,027,100 

Carbine  Ball 

n          •     .     . 

.    8,188,288 

„        Blank 

n          m     .     , 

,    4,030,067 

Piatol  BaU 

n         •     •     • 

.    4,077,782 

„      Blank 

n         .     •     « 

040,020 

BifleBaU 

j>          •     •     « 

.    0,802,084 

Muaketoon  Ball 

n         .     •     • 

08,026 

78,602,055 
When  percussion  muskets  were  introduced 
into  the  army,  the  old  cartridgea  became  us<^ 
less.  Most  of  the  cartridges  are  made  up  by 
boys,  in  the  Boyal  Laboratory  at  Woolwich ; 
there  are  about  180  boys  so  employed,  each  of 
whom  can  make  600  ball  cartridges  or  000 
blank  cartridges  in  a  day ;  but  sometimes  ar- 
tillery men  make  them  up  in  the  coloniea  fh>m 
powder  sent  from  England  in  barrels. 

CARTWRIGHT,  EDMUND,  though  a 
graduate  and  a  deigyman,  eomee  before  us 
for  notice  here  as  a  meehanieal  inventor.  In 
the  year  1784  his  attention  was  accidentally 
called  to  the  subject  of  mechanical  weaving. 
Dr.  Cartwnght's  attention  had  never  been  di- 
rected to  mechanical  inventions,  but  by  the 
April  of  1785  he  was  enabled  to  produce  his 
first  power-loom,  which,  though  an  extremely 
rude  machine,  soon  received  many  valuaMe 
improvements.  Its  first  Introduction  wtt  op- 
posed both  by  manufaoturers  and  their  work- 
men, owing  to  various  pr^udioes ;  and  a  mill 
containing  000  of  his  looms,  the  first  which 
had  been  erected,  was  wilfully  burnt  down. 
With  various  improvements  however  it  con- 
tinued to  force  its  wigr  into  use.    In  April 


1700,  Dr.  Cartwright  took  out  a  patent  for 
combing  wooli  altogether  he  obtained  ten  dif- 
ferent patents  for  inventiona  and  improvements 
of  various  kinds.  In  1800  Parliament  granted 
to  Dr.  Cartwright,  who  had  hitherto  derived 
little  advantage  from  hia  inventions,  the  sum 
of  10,0001.  for  *  the  good  service  he  had  ren- 
dered the  public  by  his  invention  of  weaving.' 
This  waa  leas  than  he  had  expended  on  his 
prefects,  but  it  enabled  him  to  pass  the  re- 
mainder of  his  days  in  eaae  and  comfort  He 
died  in  1828,  in  hia  81st  year. 

OARYIKG  is  usually  understood  to  refer 
exclusively  to  works  in  ivory  or  wood,  to  dis- 
tinguish it  firom  carving  in  marble  oi  stone, 
which  comes  under  the  term  teulptiire ;  or  in 
metals,  when  it  is  called  duulng.  The  sndents 
used  ivory  to  a  great  extent  in  worics  of  art, 
and  its  union  nith  gold,  called  by  the  Greeks 
ckry$-€lepkmHiime  sculpture,  was  adopted  by  the 
greatest  artists.  In  later  timea  carving  in 
ivory  haa  been  confined  to  smaller  objects. 
Wood  of  almost  every  description  waa  a  fa- 
vourite material  for  carving  among  the  an- 
cients, and,  after  clay,  waa  doubtless,  from  the 
facility  of  cutting  it,  the  first  substence  used 
for  imitative  art. 

For  a  long  period  in  modem  times,  there 
waa  a  great  demand  for  fine  wood-carvings. 
The  elaborately  worked  Gothic  screens,  choir 
seats,  and  desks,  in  most  of  our  cathedrals 
and  colleges,  canopies,  framee  for  doors  and 
pictnree,  cabinets,  and  indeed  every  description 
of  furniture,  are  evidences  of  the  extent  to 
which  it  waa  employed,  and  of  the  skill  of  the 
artists.  One  of  the  roost  eminent  modem 
carvers  in  wood  was  Grinling  Gibbons,  a  na- 
tive of  England.  In  London,  the  choir  of  St 
Paul's  may  be  instanced  as  a  work  of  this  ar- 
tist The  German  and  Flemish  carvers  in 
ivory  and  wood  were  also  much  distinguished. 

In  Jordan's  earring  machinery,  now  at 
work  at  Messrs.  Taylor,  Williams  and  Jordan's 
establishment  in  the  Belvedere  Road,  the 
wood  has  movement  given  to  it,  while  the  tools 
remain  nearly  stationary.  A  pattern  of  the 
work  to  be  carved  is  first  modelled  by  the  ar- 
tist, and  afterwards  copied  by  the  machine  in 
wood  with  perfect  accuracy,  and  in  such  a 
manner  that  two  or  three  copies  are  made  si- 
multaneously;  the  earring  thus  prepared  by 
the  machine  is  then  sent  back  to  the  artist, 
who  introdnoes  by  hand  the  finishing  touches. 
A  very  large  amount  of  the  earring  in  the  new 
Houses  of  Parliament  has  been  effected  by 
this  machine.  The  more  delieete  work  for 
the  same  building  requiring  bandproeesses,  is 
entmsted  to  Mr.  Rogers,  whose  exquisite  pro- 
dnetions  have  done  mudi  towards  the  rerival 
of  a  taste  for  this  art 
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About  five  years  ago  Mr.  Pntt  patented  a 
earring  machine,  whieh  was  based  on  another 
patent  machine,  inyented  by  Bfr.  Irving,  for 
preparing  the  materials  for  inlaying.  Accord- 
ing to  a  description  given  of  it  before  the  In- 
stitate  of  British  Architects,  Mr.  Pratt's  Ma- 
chine  combines  the  principle  of  the  lathe,  the 
drill,  and  the  pantograph.  The  material  on 
which  the  design  is  to  be  carved  is  fixed  on  a 
table  which  tarns  on  a  centre.  The  tool,  acting 
in  the  manner  of  a  centre-bit,  is  attached  to  an 
arm,  also  woridng  on  a  centre,  and  is  made  to 
revolve  with  great  velocity.  Onided  by  a  pat- 
tern of  cast-iron,  the  tool,  by  a  doable  move- 
ment of  the  arm  and  the  table,  can  be  made 
to  pass  through  any  combination  of  curves, 
drilling  oat  the  material  as  it  passes  over  it 
The  lines  of  the  design, are  determined  by  the 
iron  pattern,  and  the  depth  and  form  of  the 
sinking  by  the  shape  and  position  of  the  tool ; 
and  if  a  double  moulding  is  required,  two  pat- 
terns and  two  tools  and  a  double  operation  are 
neoessaiy.  The  tool  and  its  position  at  the 
end  of  the  aim  being  once  adapted  to  the  sec- 
tion of  the  moulding  to  be  produced,  the  rest 
is  purely  mechanical ;  the  workman  guides  the 
tool  with  one  hand,  and  the  table  with  the 
other,  and  the  design  comes  out  with  great 
n^ndity.  The  tool  revolves  three  thousand 
times  in  a  minute ;  and  the  wood  is  cut  away 
in  the  form  of  veiy  fine  fragments,  like  saw- 
dust, leaving  a  smooth  suiiace  behind  it  The 
machine  will  cut  stone  with  nearly  the  same 
fMsility  as  wood. 

A  Idnd  of  imitative  carving  was  introduced 
a  few  years  ago,  in  which  a  hot  iron  is  em- 
ployed instead  of  a  cutting  tooL  An  iron 
mould  is  prepared  ooxresponding  to  the  pat- 
tern to  be  produced ;  and  this  mould,  being 
heated  to  redness,  is  ^»plied  with  great  force 
to  the  surface  of  a  piece  of  damped  wood ;  and 
this  process  is  repeated  until  the  required 
form  is  produced,  by  burning  away  the  surface 
of  the  wood.  The  char  is  then  removed ;  and 
any  requisite  undereutting  is  done  by  hand. 
When  finished,  the  worit  has  somewhat  the 
i4>pearanee  of  old  oak ;  and  the  surface  may 
be  brought  to  a  high  polish. 

The  recent  exhibitions  of  manufaotores, 
both  modem  and  medieval,  have  been  rich  in 
specimens  of  carving,  showing  to  how  high  a 
degree  of  excellence  this  art  may  be  earned. 
It  is  a  pleasing  feature  in  the  histoiy  of  taste 
that  this  art,  after  a  long  period  of  decline, 
has  now  again  worked  ibielf  into  favour. 

CARYA'TIDES,  female  figures  employed 
in  architecture  in  place  of  columns.  like 
many  other  fonns  of  art,  they  were  most  pro- 
bably drawn  firom  Egypt    Six  beautiful  Caiy- 

'  figurei  were  employed  in  the  Pand^aion, 


one  of  the  buildings  on  the  Acropolis  of  Athens. 
The  northern  portico  of  the  Pandrosion  had 
six  Ionic  columns,  four  in  finmt,  and  one  on 
each  flank :  the  southern  portico  was  supported 
by  six  Caiyadd  figures,  four  in  front,  and  one 
on  each  flank.  They  were  placed  upon  a  base- 
ment, and  supported  an  enriched  entaUatare. 
One  of  the  figures  is  now  in  the  British  Mu- 
seum, among  the  Elgin  collection.  The  exe- 
cution of  this  figure  is  very  fhie ;  its  height  is 
7  feet  9  inches.  Garyatidee  may  be  seen  at 
the  side  porehes  of  St  Panotas  Church. 

GABYO'TA,  a  genus  of  palms  which  grows 
in  tropical  Asia.    Its  wood  is  so  hard  as  to  be 
cut  with  some  difficulty,  and  is  oonseqaently 
of  considerable  value,  provided  the  soft  sap- 
wood  in  the  centre  is  son^d  away.  Boxborgfa 
describes  the  tree  as  being  highly  valuable  to 
the  nativos  of  the  oountiies  where  it  grows  in 
plenty :  it  yields  them,  during  the  hot  season, 
an  immense  quantity  of  toddy,  or  palm-wine. 
The  pith,  or  farinaceous  part,  of  the  Inmk  of 
old  trees  is  said  to  be  equal  to  the  best  sago ; 
the  natives  make  it  into  bread,  and  boil  it  into 
thick  grueL 

CASAN  is  one  of  the  busiest  cities  of  Eu- 
ropean Bussia.  It  has  a  great  doth  manu- 
fiustory,  in  which  1000  work-people  are  em- 
ployed. Cottons,  morocco  and  other  leather, 
soap,  steel,  iron,  and  earthenware,  tiles,  gun- 
powder, spirits,  and  beer  are  the  other  duef 
manuCaotares.  It  carries  on  an  extensive 
trade  by  means  of  the  Volga  in  these  products, 
and  in  tea  and  other  Asiatic  imports. 

CASE-HABDENING.  This  is  a  prooess 
by  which  the  surfSMse  of  a  pieoe  of  iron  has  a 
quality  imparted  to  it  very  much  allied  to  that 
of  steel ;  so  as  to  superadd  the  hardness  of  a 
steel  surface  to  the  toughness  of  an  iron  fonn. 
dation.  It  is  applied  to  various  kinds  of  tooW 
and  utensils ;  and  is  bioaght  about  by  the  ee  - 
tion  of  heat  and  charcoal,  as  in  the  ooaversfcon 
of  steeL    [Sxbbl  Maxufactubx.] 

case-shot  are  bullets  oontdned  ia   a 
cylindrical  tin  canister,  or  in  a  spherical  sbell 
of  iron,  which  are  discharged  fi!om  a  piece  of 
ordnance.    The  flnt  of  these  kinds  of  eaaes 
burst  immediately  on  leaving  the  gun,  and  U&e 
bullets,  which  at  first  take  diverging  rectilinear 
directions,  soon  lose  all  regularity  of  moHaon  ; 
their  effective  range  does  not  exceed  OOO  yarda. 
The  spherical  case-shot,  which  were  formeiiy 
called  Shrqinell's  Shells  from  the  name  of  tlie 
inventor,  are  fired  like  common  ahdls,  aiiid, 
the  length  of  the  fVise  being  property  rei^a- 
ted,  they  only  burst  at  the  required  spot  ; 
consequent^  the  scattered  balls  and  the  fines- 
ments  of  the  shell  may  be  made  to  take  f^ali 
elTect  in  a  column  of  an  enernVs  troops  a%  900 
or  1200  yards'  distance. 
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CASEIN  iM  the  basis  of  the  "varioiis  kinds 
of  cheese,  md  closely  resembles  albumen  in 
many  properties.  It  is  a  curdy  white  substance, 
insohible  in  water  or  alcohol,  but  soluble  by 
water  containing  an  alkali  or  its  carbonate. 
It  is  coagulable,  and  is  separated  from  the 
mflk  m  making  cheese. 

CASEMATE,  is  a  vanlt  of  stone  or  brick- 
wofik,  firequently  built  in  the  thickness  of  the 
rampart  of  a  fortress  for  the  reception  of  ar- 
tiDeiy  which  is  to  fire  through  embrasures 
pierced  for  thcv  pupose  in  the  front  of  the 

TBolt. 

CASHMERE.  This  Teiy  interesting  moun- 
tain region  of  India  has  produce  and  manu- 
£ietares  of  a  peculiar  character.  The  lower 
riamrrB  live  partly  on  the  m^Aotw,  or  water- 
tan,  which,  during  eight  or  nine  months  in 
the  year,  is  fished  from  the  bottom  of  the  lake 
Wulor.  Of  this  article,  60,000  tons  are  pro- 
nved  annually,  suflldent  for  the  support  of 
20,000  persons.  The  mucilaginous  pith  of 
the  water-lily  also  supports  a  considerable 
number  of  people  during  eight  months.  Among 
the  cnltiTated  plants  the  crocus  is  the  only 
one  which  frimishes  an  article  of  export,  the 
aaflhm  of  Cashmere  being  known  in  all  parts 
of  Western  Asia.  A  sort  of  grape,  called  tun- 
ful,  yields,  by  distillation,  a  beverage  which, 
in  the  opinion  of  the  Chinese,  is  not  inferior 
to  that  of  the  ordinary  grape.  Common 
gnqMS  also  abound,  and  the  wine  which  is 
made  resembles  Madeira.  No  trees  are  cul- 
tivated with  any  care  except  the  walnut,  of 
vfaich  there  are  three  diiferent  kinds;  the 
kernel  is  eaten,  and  used  for  making  oil ;  and 
the  bosks  of  the  fruit  are  employed  in  dyeing 
Mack.  Caahmere  is  famous  for  its  flowers, 
eipecially  roses,  which  are  cultivated  with  care, 
and  ftom  them  after  is  extracted.  [Attab  or 
BocEs.]  Bees  are  very  numerous,  and  each 
Cnmer  has  several  bee-hives  in  the  walls  of 
Mm  hoose^ — sometimes  ss  many  as  ten ;  these 
hives  STB  of  a  cyhndzicsl  fonn,  and  extend 
^BOfB  through  the  wall.  Silk-wonns  are 
nared,  but  less  than  formerly,  when  sOk  was 
aa  article  of  export.  The  metals  are  iron, 
which  is  abundant,  oqpper,  plumbago,  and 
lead  exist,  bat  are  not  wcnked. 

Tlie  Cashmerisns  sre  very  industrious, 
vhaeh  is  shown  in  the  excellence  of  their  cul- 
livBtkm,  snd  the  perfection  which  their  msnu- 
fhetores  have  attained.  The  principal  branch 
of  indnatry  is  shawl-making,  in  which  60,000 
iMiiiiidnab  sre  employed,  though  the  number 
of  loons,  which  two  hundred  yesrs  ago 
a^miitiid  to  40,000,  has  been  grsatly  reduced. 
Two  weatei's  woffc  at  each  loom,  when  the 
thswls  sn  simple ;  but  when  they  sre  of  a 
Undy  four  p«noiia  ars  required*   Ao> 


cording  to  one  authority,  00,000  shawls  are 
annually  made,  but  the  number  is  constantly 
fluctuating,  so  that  no  correct  estimate  can 
possibly  be  formed.  Paper  is  also  manufac- 
tured, and  though  less  is  now  exported  than 
formerly,  it  is  still  considered  as  the  best 
made  m  Western  Asia.  The  Cosbmerians 
work  with  great  skill  and  taste  different  objects 
in  wood,  which,  as  well  as  lacker-work,  are  ex- 
ported to  the  neighbouring  countries.  The 
commerce  of  the  countxy  seems  to  be  limited 
to  the  exportation  of  the  manufactured  goods, 
and  the  importation  of  wool  from  Tibet,  and 
of  metals  from  India,  and  perhaps  from  Per- 
sia. The  transport  of  goods  over  the  high 
mountains  is  chiefly  effected  by  men,  who 
cany  them  on  their  backs.  Between  Cash- 
mere and  Ladak  sheep  are  used  to  carry  bur- 
dens. 

CASHMERE,  is  a  peculiar  textfle  fabric 
formed  of  the  fine  downy  wool  foqnd  about 
the  roots  of  the  hair  of  the  Tibet  go^  and  so 
called  from  the  original  seat  of  the  manufac- 
ture, in  the  valley  of  Cashmere.  Shawls  of 
exceedingly  delicate  quality  are  the  principal 
articles  manufactured  of  this  material;  but  a 
doth  woven  in  imitation  of  them  is  also  made, 
and  called  by  the  same  name,  or  by  corruption, 
Cassimere.  Ktnepnere^  which  resembles 
cassimere   in  sound,  is    a  diflbrent  fabric 

[WOOLLBK  AKD  WORSTBD  MAmTFACTUBKS.] 

An  interesting  description  of  the  manufac- 
tare  of  Cashmere  shawls  is  given  in  *  Vigne's 
Travels  in  Kashmir.'  The  process  is  exceed- 
ingly slow,  the  weaving  of  a  pair  of  shawls,  or, 
as  some  writers  have  it,  of  a  single  shawl, 
often  employing  three  men  witli  a  clumsy  old- 
fashioned  loom  for  a  period  of  six  months ; 
and,  owing  to  the  numerous  heavy  duties 
charged  upon  the  shawls  between  leaving  the 
loom  and  reaching  a  purchaser  in  this  cotmtry, 
the  price  of  real  Cashmere  shawls  of  the  best 
quality  is  very  high.  They  have  frequently 
been  sold  in  London  at  ftx>m  100  to  400  gui- 
neas each,  and  at  one  time,  when  the  import 
duty,  which  has  since  been  greatly  reduced, 
amounted  to  80  per  cent,  on  the  value,  as 
much  as  600  guineas  hss  been  demanded  for 
a  single  shawl. 

Various  attempts  have  been  made  to  natu- 
ralise the  Cashmere  shawl  goat  in  this  and 
other  European  countries ;  but,  as  the  pecu- 
lisrities  of  its  wool  appear  to  be  dependent 
upon  climate,  the  perfect  success  of  any  such 
attempt  is  problematical.  The  wool  itself  has 
also  been  imported  as  a  raw  material.  In 
1860,  at  which  time  the  weaving  of  shawls 
from  Cashmere  yam  imported  from  IVanco, 
had  become  an  important  branch  of  manufae- 
tarsi  a  premium  of  800<.  was  offered  by  the 
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Board  of  TmataBH  for  the  Enoonngement  of 
Art!  ud  Mtumfaotures  in  SoolUnd,  to  tlia 
person  who  ahould&rat  eatablish  theBpinniiig 
of  Cuhmere  wool  upon  tha  t^enoh  piiuciplc. 
In  eoDsequance  of  this  offer,  O&ptain  C.  8. 
Coohrme  devoted  himaaU  lo  the  sulyeot,  and 
tuiTiiig  BUoceeded,  after  some  difflenltr,  in  ob' 
tuning  e  knoirledge  of  the  secret,  ba  patented 
the  plu,  and  subsequeiitl;  sold  his  jiatent  to 
Iha  Mesm.  Hotdswoith,  of  Glasgow,  who  ea- 
tabliahed  the  manufaotore  »ueeeasfu%,  and 
obtained  the  offered  raward  in  1883. 

Cj^KS;  COOPEIua£.  The  making  of 
oaaki,  barrel*,  butta,  hogsheada,  tabi,  Sio^  li, 
up  to  the  precent  time,  almoat  wholly  a  han- 
dicraft emptojmant.  The  peonliar  ahaping  of 
the  pieoa»  ol  wood,  the  fitting  them  together, 
and  the  mode  of  binding  them  with  iron  b  oops, 
—ere  all  effected  without  the  ud  of  anjthing 
whieh  de»erveB  the  oaine  of  maehinerjr.  Yet 
when  we  consider  heir  malhematioall;  exact 
all  the  angles  and  onrvei  mtut  be,  it  would 
seem  to  be  a  branch  of  mannCaottire  peeoliartj 
fitted  fbr  the  ^pLieation  of  machinery. 

Acoordingl;,  we  find  that  patents  are  tr»- 
quentl;  taken  out  for  oask-making  maohinerf . 
One  such  patent,  b;  Hr.  Brown,  ohtunad 
twenQ  or  thiitjr  jeare  ago,  relates  to  a  BTitem 
ofmaohiueiy,  of  wMoh  one  part  cuts  the  edge* 
of  tha  Btarei ;  another  part  outs  the  groora 
chine  for  receiving  tha  head ;  a  third  part  oats 
the  head  iau>  a  ciroolar  ahi^ ;  a  fbuitb  bevels 
the  edge  of  the  head;  and  a  fifth  gives  a 
smooth  oiltiular  enrtace  to  the  anerior  of  the 

DaviBon  and  Symington's  patent  raapsoting 
oaska,  taken  out  in  ISU,  ralatea  to  the  value 
of  a  rapid  ourrent  of  heated  air,  not  only  in 
drying  wood,  but  in  removing  fnngons  impiui' 
lies  whieh  often  aooompany  damp-wood.  They 
reoommend  that,  in  making  a  oask,  instead  of 
drying  the  wood  in  the  ordinal^  way  before 
using,  by  whisli  it  is  difficult  lo  band  without 
bliateiing,  it  should  be  cut  up  quite  green, 
and  shaped  into  stave*  and  heads — doa  allow- 
anee  being  made  for  shrinkage.  The  pieces 
are  easily  bent  in  this  slate  t  oud  being  tem- 
porarily tiBtened  together,  they  are  exposed 
to  a  rapid  current  of  heated  air,  wbloh  eattiea 
~    "   '  I,  and  shrinks  the  pieces  to 
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and  a  worked  about  by  means  of   machi- 

Hr.  BobeHeon,  a  oooper  of  liveipool,  took 
Lt  a  patent  in  1B19  for  a  series  of  machines 
□f  rather  complicated  character,  for  making 
caaka  and  similar  vessels.  One  piaoe  of  ap- 
paratus is  intended  to  plane,  at  one  time,  both 
sides  of  the  staves  which  are  to  form  the 
curved  part  of  the  cask ;  giving  a  convexity  to 
surface  and  a  ooncavity  to  the  other  snr- 
faoe  of  aaob  piece  of  wood-  A  second  piece  of 
apparatnt  planes  the  edges  of  the  ataves, 
giving  to  each  edge  the  particular  slope  nacea- 
sary  for  the  staves  to  assume  a  oirenlar  ar- 
raogamant  when  placed  edge  to  edge.  A  third 
hina  compreasea  all  the  staves  together 
circular  form,  and  fonies  the  ends  within 
the  hoops  which  are  to  bind  them  together. 
Another  machine  preaaea  together  the  pieces 
of  wood  which  are  to  fbim  the  head  of  tha 
cask,  cuts  them  into  a  circnlai  form,  and  bevels 
A  fifth  piece  of  apparatus  outs  the 
groove  in  which  the  head  ia  fitted  to  the  cask ; 
and  another  punches  the  holes  in  the  iron 
hoops.  Thni,  according  to  the  patentee's 
plans,  eveiy  part  of  a  cask  is  made  by  machi- 

Mr.  Samuel  Brown  patented  in  ISiO  a  mods 
of  making  metallic  casks.  Tbe  cask  is  fbrmed 
of  a  parallelogram  of  sheet  iron  or  other  inetal, 
tamed  ^  into  a  cylindrical  form,  with  an  or- 
dinaiy  lap  joint.  The  head  of  the  cask  is 
formed  of  a  circular  piece  of  metal,  out  out 
and  turned  up  al)  round  the  edge  ;  this  being 
forcibly  driven  into  the  cylindrical  barrel,  has 
rivets  placed  at  intervals  of  four  or  five  inohee 
all  round,  which  are  rivetted  through  the  bar- 
rel and  through  the  turned  up  edge  of  the 
bead.  The  other  end  at  the  cask,  oalled  Iha 
moveable  bead,  is  made  like  the  firat,  bat  at- 
teohed  in  a  different  manner  ;  in  this  oasc 
projeoting  ears  of  metal  are  rivetted  at  proper 
intervals  around  the  cylinder  i  and  the  heads 
of  these  rivets  being  within  the  cylinder,  serve 
a*  slops  to  prevent  tha  head  of  the  cask  Erom 
being  driven  in  too  far.  This  seooad  head 
being  forced  into  its  plaoe,  the  ears  are  bent 
down  upon  the  edge  of  the  cylinder  and  over 
the  raised  edge  of  the  head,  thereby  rataining 
it  Brmly  in  its  plaoe.  The  joints  are  to  b« 
made   fluid-light   with  any  of  the  ordinal; 

CABPIAM  SEA.  Tha  depth  of  this  inland 
sea  in  some  places  reaches  to  600  feet ;  bat, 
ka  tha  sea  is  mostly  sbailow  near  tha  ooBBta, 
it  is  untkTourable  fornavigation  by  large  afaipa. 
rha  water  ia  aalt.  but  less  so  than  that  of  the 
Mean.  The  navigation  is  oonflned  lo  ih* 
MimBiaa  lying  en  the  weat  ahorea  batw«ai 
ihanMlli  of  the  Volga  sad  Mm  ton  of  Aatv. 
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abftd.  The  Boasiaas  of  Astrakhan  nee  brigs 
of  from  150  to  800  tons ;  but  Hue  Persians 
only  small  ▼essels,  from  60  to  70  tons.  The 
fisheries  give  employment  to  the  inhabitants 
of  the  adjMent  conntries,  who  capture  vast 
numbers  of  sturgeon,  belugas,  sterlets,  sal- 
mon, and  seals.  On  the  shores,  much  naphtha 
is  met  with. 

CASSATA,  or  Manioc,  a  nutritioiis  fecula 
obtained  from  the  roots  of  Jatropha  or  Janipha 
Manihot^  and  some  allied  species.  This  plant 
abounds  in  a  highly  poisonous  juice,  veiy 
small  doses  of  which  produce  the  most  dan- 
gerons  consequences ;  it  is  however  of  so  vol- 
atile a  nature  as  to  be  entirely  driven  off  by 
heat,  and  consequently  there  is  no  practical 
difficulty  in  procuring  the  nutritious  sub- 
stance in  a  pure  state.  In  order  to  effect  this 
the  roots  are  peeled,  well  washed,  and  then 
ground  between  millstones  tiU  they  are  redu* 
ced  to  a  state  of  paste.  This  is  subjected  to 
pressure  for  the  purpose  of  depriving  it,  as 
far  as  possible,  of  the  juice ;  the  residue  is 
placed  in  vessels  over  a  brisk  and  regular  fire, 
and  continually  stirred,  until  it  becomes  dry ; 
it  then  acquires  a  granular  appearance,  is  gra- 
dually cooled,  and  afterwards  packed  in  bar- 
rels, when  it  may  be  preserved  for  a  great 
length  of  time.  Tapioca  is  a  preparation  of 
Cassava. 

CA'SSIA,  is  a  genus  of  leguminous  plants, 
consisting  of  a  large  number  of  species,  chiefly 
inhabiting  the  tropical  or  temperate  parts  of 
the  world,  and  including  among  them  the 
plants  that  produce  the  Setma  leaves  of  the 
apothecaries. 

CasiiafiUyla  is  a  small  tree,  with  large  yel- 
low flowers  groi^'ing  in  long  loose  racemes, 
having  the  aspect  of  a  laburnum,  and  is  found 
wild  in  India  and  the  tropical  parts  of  Africa. 
The  leaves,  flowers  and  pulp  of  this  plant  are 
purgative,  but  they  are  not  now  much  used. 
Cassia  aeuiifolia,  a  small  under  shrub,  is  found 
wild  in  Egypt,  Sennaar,  and  Abyssinia,  and 
forms  an  important  article  in  the  commerce 
of  those  countries.  It  is  chiefly  sent  to  Alex- 
andria for  shipment,  whence  it  has  gained  the 
name  of  Alexandrian  Senna  among  the  drug- 
merohants.  It  is  considered  the  most  valu- 
able of  all  the  sennas.  Cauia  Umceokda  is 
found  wild  in  Arabia,  whence  it  is  exported 
under  the  name  of  Senna  of  Mecca, 

Of  the  species  of  Cassia  mentioned  above 
either  the  pulp  or  leaves  are  used  in  medicine. 
The  quantity  of  Cassia  imported  in  1840, 
amounted  to  no  less  than  472,693  lbs. ;  and 
in  six  months,  from  April  to  October  1850,  to 
the  enormous  quantity  of  040,395  lbs. 

CASSIA  BUDS.  The  unexpanded  flowers 
of  ft  speeies  of  CHmimniunimiih,  when  they  have 


attained  about  a  fourth  of  their  complete  site, 
are  collected  and  sold  under  this  name.  The 
taste  and  odour  resemble  cinnamon,  and  they 
are  used  for  similar  purposes.  By  distilla- 
tion they  yield  a  heavy  yellowish-coloured  oiL 

CASTILE.  New  and  Old  Castile  are  richly 
favoured  provinces  in  Spain.  The  plains  of 
New  Castile  are  among  the  finest  wheat  dis- 
tricts in  the  world ;  in  La  Mancha  and  Toledo 
the  annual  produce  of  wheat  amounts  to  about 
2,000,000  quarters.  The  want  of  roads,  canals, 
and  narigable  rivers,  is  however  severely  felt 
Almost  the  only  means  of  transport  for  all 
kinds  of  produce  is  by  mule  back.  The  prin- 
cipal objects  of  cultivation  besides  wheat  are 
safihm,  oil,  fruits,  wines,  hemp,  silk,  and  gar- 
bauzoe,  a  sort  of  pea  much  used  for  food.  The 
province  is  rich  in  minerals;  but  mines  of 
iron,  salt,  and  quicksilver  are  the  only  ones 
worked.  The  manufactures  are  confined 
principally  to  articles  of  common  use.  The 
province  contains  three  or  four  important 
towns  which  call  for  notice  elsewhere.  [Alma- 
BBM;  Madbid;  Touedo.] 

The  other  province.  Old  Castile,  nearly  re- 
sembles New  Castile  in  general  character.  In 
the  department  of  Santander  the  high  lands 
contain  fine  pasturage,  and  in  many  places 
are  covered  with  forests  of  chestnuts,  oak,  pine, 
and  fir.  A  great  deal  of  butter  is  made.  Goats 
are  very  numerous.  Iron  of  the  best  quality 
is  obtained.  In  summer  the  mountain  pas- 
tures of  the  sierras  are  frequented  by  count- 
less numbers  of  migratory  sheep,  which  remain 
here  till  the  beginning  of  October,  when  they 
commence  their  return  to  Andalusia  for  the 
winter.  The  manufactures  are  confined  to 
coarse  woollens,  cotton,  linen,  leather  and 
glass.  Though  agriculture  is  in  a  very  back- 
ward state  in  all  the  departments,  yet  a  good 
deal  of  wheat  is  exported  from  the  province. 
The  chief  sea-port,  Santander,  is  a  place  of 
considerable  commercial  activity,  and  carries 
on  an  extensive  trade  with  Cuba,  to  which  it 
exports  flour  ground  at  the  large  mills  in  the 
neighbourhood.  Wool  is  exported  to  England 
and  other  countries.  The  imports  consist 
chiefly  of  colonial  produce.  San  Ildefonso, 
on  the  northern  slope  of  the  Sierra  de  Gua- 
darrama,  is  famous  for  its  manufacture  of 
glass. 

CASTING.     [FouNDtKo.] 

CASTLE,  fr^m  the  Latin  catteUtm,  a  dimin- 
utive of  caatrum,  an  encampment,  is  a  walled 
indosure  with  a  tower  or  towers,  strongly  con 
structed  and  intended  as  a  place  of  safety. 
Numerous  castles,  many  of  which  are  in  ruins, 
still  remain  in  various  parts  of  Great  Britain, 
Franoe,  Germany,  Italy,  and  in  the  East  The 
eaetles  of  England  consist  of  those  erected  by 
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the  Romans ;  of  British  and  Saxon  castles 
erected  previous  to  the  Norman  conquest,  and 
Norman  castles  erected  after  it ;  and  also  of 
the  more  modem  stone  and  hrick  castles, 
erected  ftom  about  the  reign  of  Edward  I.  to 
the  time  of  Henry  YII.  The  Eoman  castles 
in  this  country  are  numerous,  and  some  of 
them  still  in  very  perfect  condition,  such  as 
Burgh  Castle  and  Richborough.  The  Saxons 
most  probably  adapted  the  Roman  indosures 
to  their  modes  of  defence,  and  it  appears  that 
they  often  raised  a  mound  on  one  side  of  the 
walls,  on  which  they  erected  a  keep  or  dtadeL 
Roman  castles  were  probably  sometimes 
formed  on  the  sites  of  British  works;  and 
Saxon  castle-building  was  probably  borrowed 
from  the  Romanised  Britons,  who  had  ac- 
quired a  taste  and  knowledge  of  the  arts  from 
the  Romans. 

Norman  castles,  as  fortifications,  are  the 
strongest  They  consisted  of  mounds  and 
ditches,  or  moats,  with  walls  on  the  mounds 
surmounted  with  battlements :  the  walls  were 
also  fortified  at  the  top  with  small  projecting 
towers  called  bastions.  In  the  walls  were  en- 
trance gate  towers,  with  bridges  either  of 
stone  or  wood,  which  were  made  to  draw  up 
and  down.  The  entrances  were  also  guarded 
with  thick  doors  and  portcullises,  or  gates 
which  dropped  down  through  grooves  at  the 
side  of  the  masonry.  All  apertures,  except 
the  gateway,  were  usually  very  small.  Plat- 
forms were  made  behind  the  parapets.  The 
gateway  was  sometimes  defended  by  a  barbican 
and  also  flanked  by  towers,  as  well  as  the 
outer  walls.  The  keep  was  usually  in  or  near 
the  centre  of  the  castle,  and  it  had  sometimes 
a  chapel  within  it  Rochester  Castle,  which 
stands  on  a  small  eminence  near  the  bridge 
over  thA  Medway,  is  a  fine  example  of  a  Nor- 
man castle. 

William  the  Conqueror  was  a  great  builder 
of  castles.  Forty-nine  castles  are  mentioned 
in  Domesday  Book,  which  notices  Arundel  as 
the  only  one  named  in  the  time  of  the  Confes- 
sor. It  is  said  that  in  the  nineteen  years  of 
Stephen's  reign  1115  castles  ¥rere  erected. 
Every  feudal  chieftain  had  his  stronghold, 
round  which  his  immediate  retainers  rallied, 
for  the  purpose  of  mutual  defence  or  to  annoy 
and  plunder  their  neighbours.  A  very  consi- 
derable number  of  old  towns  of  Europe  gra- 
dually arose  around  these  baronial  fortifica- 
tions ;  and  it  is  interesting  to  trace,  in  the 
history  of  many  of  these  communities,  the  pro- 
gress by  which  the  town,  originally  a  miserable 
dependence  on  the  castle,  gradually  attained 
privileges,  and  charters,  and  wealth,  and  in- 
creased in  strength  and  importance  exactly  in 
proportion  as  the  owner  of  the  fortress  lost 


both,  till  finally  the  castle,  from  bdng  neg- 
lected and  deserted,  was  either  levelled  with 
the  ground  and  furnished  materials  for  house- 
building, or  remained  in  ruins,  an  enduring 
monument  of  the  slow  but  certain  victoiy  of 
the  once  subject  to?msmen  over  their  lords. 

CASTOR  is  a  secretion  formed  within  the 
body  of  the  beaver.  The  secretion  is  at  first 
in  a  liquid  state  about  the  consistence  of  syrup, 
but  it  ultimately  becomes  solid,  losing  some 
of  its  odour  and  activity.  As  met  with  in  com- 
merce it  is  of  two  kinds,  the  Russian,  and  Ca- 
nadian or  English,  of  which  the  Rnssisn  ia 
the  rarest  and  most  esteemed :  it  is  more  care- 
fully managed  firom  the  time  of  its  exdsioD, 
being  first  dried  in  smoke,  and  often  wrapped 
in  swine's  bladder.  The  odour  is  peculiar, 
very  penetrating  and  unpleasant ;  the  taste  is 
also  peculiar,  bitterish,  somewhat  acrid  or  aro- 
matic, and  enduring.  Castorine  may  be  ob- 
tained by  boiling  one  part  of  castor  in  six  of 
alcohol,  and  leaving  the  filtered  liquid  to  cool, 
when  it  falls  to  the  bottom.  It  is  very  com- 
bustible, and  is  neither  add  nor  alkaline  ;  it 
has  a  copperish  taste. 

Castor  is  used  to  a  considerable  extent  in 
medicine. 

CASTOR-OIL  is  procured  fh>m  the  JSurintM 
ComnmnU,    or  Castor-oil    plant,  which  was 
known  from  veiy  ancient  times  both  to  the 
Egyptians  and  to  the  Qxeeks.    The  native 
countiy  of  the  MicinuM  communis  is  unknown, 
though  it  is  conjectured  to  be  originally  from 
Barbary.    The  entire  plant  is  possessed  of  ac- 
tive properties,  but  the  oil  extracted  fh>m  the 
seeds  is  only  employed  in  Europe.    The  an- 
cients administered  the  seeds  entire,  but  their 
variable  action,  occasionally  even  producing 
fatal  efiiscts,  led  to  their  disuse,  and  the  oil  is 
of  comparatively  recent   introduction.     The 
seeds,  of  which  three  are  found  in  each  cap- 
sule, are  about  the  sizQ  of  a  small  bean.  They 
were  formerly  known  in  the  shops  as  SemiM* 
EieinL  Various  procedures  have  been  adopted 
to  extract  the  oil,  and  these  have  much  influ- 
ence on  its  qualities  in  respect  of  colour,  acri- 
dity, and  freedom  firom  rancidity.    Both  in 
India  and  America,  whence  the  first  supplies 
were  brought,  much  heat  was  employed,  and 
during  the  process  a  volatile  principle  was 
either  liberated  or  produced,  which  was  so  irri- 
tating as  to  require  the  workmen  to  protect 
their  faces  by  masks.    Even  in  the  present 
day  some  heat  is  used  to  obtain  what  is  termed 
the  cold  drawn  castor-oil,  but  it  is  quite  unne- 
cessary, and  should  alwi^ys  be  avoided. 

Castor-Oil  of  good  quality  is  a  thicldsh  fluid, 
of  a  very  pale  yellow  colour,  almost  limpid, 
with  a  slightly  nauseous  odour,  and  an  oily 
taste,  mild  at  firsts  but  oaosing  a  fiaeling  in  the 
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back  of  the  throat,  which  is  moro  or  less  in- 
tense in  proportion  to  the  freshness  of  the 
spedmeo.  Old  or  badly-prepazed  oil  is  ranoid 
and  disagreeable.  It  can  be  solidified  only  by 
a  very  low  tempeiBtore. 

Castor  Oil  is  a  valuable  and  well-known  me- 
dicine, of  which  considerable  quantities  are 
used.  The  qoantity  imported  in  1648  was  no 
less  than  4588  cwts. 

GASTBES,  a  town  in  the  department  of 
Tan  in  France,  is  a  place  of  great  mannfae- 
tnrxng  indostzy ;  for  their  care  and  skill,  and 
the  finish  given  to  their  prodactions,  its  arti- 
saas  axe  ecmaidered  the  best  in  the  south  of 
France.  It  is  particularly  celebrated  for  its 
fine  wool-dyed  cloths,  called  euin  de  laine;  but 
an  other  sorts  of  woollen  stuf&  are  mannfao- 
tured,  as  well  as  linen,  soap,  leather,  glue,  and 
paper.  There  are  also  several  bleadiing,  dye- 
ing, and  silk-weaving  establishments,  and  iron 
and  copper  foundries.  The  commerce  of  the 
town  is  veiy  considerable. 

CATALONIA,  one  of  the  provinces  of  Spain, 
is  deficient  in  com  and  cattle,  but  a  good  deal 
oC  vine  is  produoedi  Other  articles  of  produce 
are  oO,  hemp,  nuts,  almonds,  frnitB,  silks,  ^fcc 
The  liiBests  shound  with  cork-trees,  the  bark 
of  vhicb  is  *  eonsidenble  article  of  commerce. 
Catalonia  abounds  in  mineral  wealth,  coal, 
copper,  lead,  zinc,  manganese,  cobalt,  nitre, 
sah,  marble,  iu^  being  found.  It  is  the  chief 
maanfaeturing  province  of  Spain,  the  princi- 
pal prodoets  being  woollens,  cottons,  silks,  lace, 
leather,  paper,  iron,  brandy,  and  liqueurs.  The 
coasts  abound  with  fish.  Since  the  loss  of 
the  Spanish  American  colonies  the  trade  of 
CatakTiria  has  greatly  declined. 

Besides  Babckloka,  the  principal  town, 
these  an  Totintu  with  its  salt  pits  and  quar- 
oea  of  jasper;  Tarra^oma^  with  its  manufacto- 
xiea  of  siUDS,  trade  by  sea,  and  exports  of  oil, 
miUtWine,  brandy,  cork,  &c.;  iSeuj,  with  its 
aaiiafartories  of  brandy  and  liqueurs ;  Man- 
rtm^  with  its  manufactures  of  silks  and  gun- 
povdtf:  Jf«<aro  has  manufactories  of  cottons, 
siiks,  laee,  and  glass,  and  ship-building  yards. 
Hdk  has  manufactories  of  woollens  and  cot- 
tios;  eoal  and  copper  mines  are  worked  in 
the  nesghbouxhood,  in  which  also  are  found 
laethysts,  topazes,  and  coloured  ciystals, 
vbaeh  are  woiked  ly  the  jewellers  of  Barcelona. 
BMfM  is  north  of  Tich,  and  has  manufactories 
<tf  firelocks,  swords,  and  bayonets. 

CATAMARAN  is  a  name  given  both  in  the 
Eart  and  West  Indies  to  some  kinds  of  rafts 
vhieh  are  used  in  short  navigations  along  the 
•eaHahoTOL  Those  used  at  Madras,  whero  the 
naift  is  shallow  and  shelving  and  the  suif  very 
9«at,  eonaiat  of  three  oocoMree  logs  lashed 
toireKhcr,  and  only  large  enough  to  cany  one 


or  at  most  two  persons.  On  the  coast  of  South 
America  the  rafts  are  from  70  to  80  feet  long, 
and  from  20  to  25  feet  wide. 

CATECHI'NUM.  This  pecuUar  principle 
is  obtained  not  merely  from  Catechu,  strictly 
so  called,  but  also  from  gambir  and  some 
kinds  of  cinchona  bark.  The  best  mode  of 
procuring  it  is  to  digest  catechu  in  sulphuric 
ether,  then  evaporate  the  lethei*,  wash  the  re- 
siduum in  cold  water,  ropeatedly  dissolve  it  in 
boiling  water,  and  by  renewed  evaporation 
procure  it  pure.  It  is  persistent  at  the  ordi- 
naiy  temperature  of  the  air ;  but  by  long  ex- 
posure to  damp  it  resolves  into  a  mould-like 
mass:  at  a  moderate  heat  it  melts  into  a 
transparent  fluid ;  by  a  strong  heat  it  becomes 
brown.  Catechin  is  valuable  as  an  applica- 
tion to  check  the  flow  of  blood  firom  leech- 
bites,  scarification  of  the  gums,  ^c 

CATECHU.     [AcAOUL] 

CATENABY  (from  caiina,  a  chain)  is  the 
curve  in  which  a  string  of  perfect  flexibility 
and  uniform  thickness  and  density  will  hang 
firom  two  points,  which  we  may  suppose  to  be 
in  the  same  horizontal  line,  as  the  nature  and 
properties  of  the  curve  will  be  the  same  from 
whatever  points  it  may  hang.  And  all  caten- 
aries are  similar  curves ;  that  is  to  say,  let 
there  be  any  number  of  such  curves  formed 
by  chains  of  difierent  lengths,  then  each  of 
them  will  be  a  picture,  on  a  reduced  or  en- 
larged scale,  of  some  portion  of  the  longest 

In  Bridge-building,  great  attention  is  paid 
to  the  natural  tendency  of  materials  to  assume 
a  oatenaxy  curve  under  certain  oireumstanoes. 

CATGUT.  Several  useM  articles,  manu- 
factured from  the  intestines  of  the  sheep,  are 
for  some  explained  reason  denominated  cat- 
gut Catgut  is  generally  in  the  form  of  cord, 
string,  or  twine.  The  chief  purposes  to  which 
such  cord  is  applied  are  musical  strings,  for 
harps,  violins,  and  goitan ;  hatters'  bowstrings, 
for  the  bowing  of  fur  and  wool ;  dockmakera' 
cord ;  and  thongs  or  cords  for  whips.  Gold- 
beatere'  skin  is  £Ormod  firom  a  membrane 
covering  the  intestine  of  the  ox. 

CATTLE.  A  few  of  the  commercial  features 
relating  to  cattle  are  all  that  need  be  touched 
on  in  this  work. 

The  British  and  Irish  breeds  of  cattle  have 
been  resolved  into  Long-horns,  Middle-horns, 
and  Short-homs.  The  Long-horn*  were  for- 
merly coaree  and  heavy  beasts ;  they  had, 
however,  good  points ;  the  hide  was  thick  and 
mellow,  and  the  milk,  though  not  abundant, 
was  rich.  The  great  improver  of  this  breed 
was  Mr.  Robert  Bakewell,  of  Dishley,  who 
founded  what  was  called  the  New  Leicester  or 
Dishley  Stock.  But  of  late  years  this  breed 
has  fallen  behind  the  improved  Short-homs ; 
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and,  though  good  Long-homed  oatUe  may 
occasionally  be  seen  in  the  midland  coun- 
ties, the  fame  of  the  New  Leicestera  is  ex- 
tinguished. To  the  MidtUit'korned  race  belong 
the  breeds  of  Devonshire,  Herefordshire, 
Gloui'«stershire,  Sussex,  Wales,  and  the  Scot- 
tish Highlands.  The  horns  are  of  moderate 
size,  fine,  well  turned,  and  sharp  pointed ;  the 
limbs  are  clean ;  the  figure  is  compact,  and 
the  expression  animated;  the  oxen  readily 
fatten,  and  the  cows  yield  rich  milk.  In  har- 
diness, and  in  the  excellence  of  the  meat  they 
yield,  the  Middle-horns  claim  a  high  rank. 
Devons,  Herefords,  and  Soots,  whether  homed 
or  polled,  sell  well  in  the  London  markets. 
The  BkoTi-KoTM  had  long  been  known  in  the 
counties  of  Durham  and  York,  before  the 
time  of  their  great  improTer,  Mr.  Collings. 
The  cows  were  held  in  reputation  as  milkers, 
but  the  oxen  were  indifferent  feeders,  ooane, 
and  ill  fomied,  and  produced  meat  of  inferior 
quality.  In  the  improved  breed,  however, 
while  the  milking  properties  ttre  preserved, 
the  tendency  to  fatten  is  brought  to  a  high 
degree;  and  these  qualities  are  combined 
with  size,  a  magnificent  figure,  and  the  pro- 
duction of  beef  of  tho  highest  excellence. 

The  present  leading  breeds  are  the  Middle- 
homs,  and  the  Durham,  Yorkshire,  and  Tees- 
water  improved  Sbort-homs.  It  is  flrom  the 
latter  stocks  that  the  great  London  dairies 
are  supplied  with  milch  cows.  While  in  milk 
they  yield  abundantly,  and  when  dry  may  be 
fattened  off  for  the  market  with  rapidity. 

The  great  day  for  the  sale  of  cattle  in  Lon- 
don is  on  the  Monday  in  the  week  before 
Christmas.  On  this  day,  In  six  following 
years,  the  numbers  brought  to  Smitfafield  have 
been  aa  follows  ^— 

1845  ..  ..  5820 
1845        ..         ..        5470 

1847  ..    ..    4250 

1848  ..  5040 
1840  ..  ..  5758 
1850    ..    .:    5790 

The  catUe  exhibited  for  piiBea  at  the  Smith- 
field  Cattle  Show  increased  in  number  tram 
83  in  1845  to  180  in  1850. 

Tho  foreign  cattle  (including  calves),  im- 
ported into  the  porta  of  London  and  Hull,  in 
forty-six  weeks  of  the  year  1850,  amounted 
to  51,572. 

The  cattle  sold  at  Smithfield  amount  at  the 
present  time  to  about  220,000  annually. 

Of  the  uses  whieh  cattle  render  to  the  arts 
of  life,  in  respect  to  milk,  butter,  cheese,  lea- 
ther, bladder,  gold-beater's  skin,  horn,  blood 
for  clarifying,  bone  for  handles  and  for  ma- 
nure, ^^,  the  detaila  given  in  this  work  afford 
much  evadenoe. 


CAYIAB,  an  article  of  food,  which  consists 
of  the  roes  of  large  fish,  salted  and  dried, 
especially  of  the  sturgeon  caught  in  the  Volga. 
Large  quantities  are  made  in  the  neighbour- 
hood of  Astrakhan,  as  many  as  30,000  casks 
having  been  exported  firom  that  city  in  a  sin- 
irle  season 

CAXTON,  WILLIAM,  to  whom  England 
owes  the  introduction  of  printing,  was  bom 
probably  in  1412,  hi  the  Weald  of  Kent    He 
was  put  apprentice  to  one  Robert  Large,  a 
mercer  or  merchant  of  considerable  eminence ; 
and  afterwards  he  travelled  in  the  Low  Coun- 
tries for  a  short  time.     In  1471  Caxton  de- 
scribes himself  as  leading  a  life  of  ease,  when, 
'having  no  great  charge  or  occupation,'  he  set 
about  finishing  the  translation  of  Baoul  le 
Fevre's  *Beoueil  des    Histuires  de  Troye,* 
wiiich  he  had  commenced  two  years  before. 
The  original  was  the  first  book  he  printed, 
and  this  translation  the  third.    In  the  Low- 
Countries  he  entered  into  the  service,  or  at 
least  the  hotisehold,  of  Margaret,  duchess  of 
Burgundy,  who  encouraged  him  to  finish  hU 
translation  of  Le  Fevre's  •  History  of  Troy.' 
From  the  prologues   and  epilogues  of  this 
work  we  discover  that  he  was  now  somewhat 
advanced  in  years,  and  that  he  had  learnt  to 
exercise  the  art  of  printing;  but  by  what 
steps  he  had  acquired  this  knowledge  cannot 
be  discovered ;  his  types,  however,  show  that 
he  acquired  it  in  the  Low  Countries.    The 
time  of  his  return  to  his  native  country  is  not 
known  with  certainty ;  but  the  usual  suppofd- 
tion  has  been  that  he  brought  the  art  of  print- 
ing into  England  fai  1474.    In  1477  he  had 
undoubtedly  quitted  the  Low  Countries,  and 
had  taken  up  his  residence  in  the  vldnity  of 
Westminster  Abbey,  wliere  and  in  which  year 
he  printed  his  *Dictee  and  Sayings  of  the 
Philosophers.'    Stowe  says  he  first  exercised 
Us  business  in  an  old  chapel  near  the  en- 
tranoe  of  the  Abbey;   hot  a  very  curious 
placard,  a  copy  of  which,  in  Caxton's  largent 
type,  is  now  at  Oxford  in  the  late  Mr.  Doucc's 
library,  ahtiWB  that  he  printed  in  the  AJmonrr. 
His  death  took  place  in  1401  or  1402. 

Caxton,  Mr.  Warton  observes,  by  •ransln- 
ting,  or  procuring  to  be  translated,  a  gn?At 
number  of  books  from  the  French,  greatly 
contributed  to  promote  the  state  of  literature 
in  England.  The  known  productions  of  his 
press  amount  to  04,  and  are  enumerated 
with  their  titles  in  the  <  Penny  Cyolopsedia.* 
lists  are  also  given  by  Dibdin,  Lewis,  and 
others. 

The  two  largest  assemblages  of  the  prodoe- 
tions  ftom  Caxton's  press  now  knovm  fli>9 
those  in  the  British  Museum  and  in  Bart 
Spenoec'a  library  at  AlthoiiM. 
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CAYENNE  PEPP£B>  is  oapneoni  m  a 
ground  BtAta«    [CAPncuv.J 

CEDAJL  The  Cedar  of  Lebanon  (abUi 
aim)  is  deaonbed  under  Abies,  p.  6.  The 
name  of  Bed  Cedar  ia  sometimes  given  to  the 
JuMfenu  Bermudiama^  •  tree  irom  whose 
wood  esdar  peneUs  are  made.  About  1700 
tons  of  tfaia  wood  wars  imported  in  1B47. 

CEXEBES,  a  large  island  in  the  Eastern 
Sees,  grows  eoCton,  coffee,  tobaooo,  and  other 
merduuitahle  produce.  There  are  mines  of 
iron,  which  yield  metal  of  excellent  quality, 
aod  some  gold  is  obtained.  Veiy  laige  quan- 
tities of  tnrtla  are  taken  on  the  coast. 

The  popnlation  of  Celebea  is  composed  of 
«evenl  diatiQei  races,  of  which  the  Bugis  are 
eoBsidend  to  be  the  fint  in  enterprise  and 
iatelligcnett ;  they  engross  nearly  all  the  car- 
iring  trade  of  the  Indian  Archipelago,  the 
trading  of  other  tribes  being  almost  entirely 
oniStted  to  coasting  voyages. 

CKLLI'NI,  BENVENUTO,  bom  at  Flo- 
nace  in  1500,  was  one  who  combined  metallur- 
gic  skill  with  artistio  genius  to  a  degree  perhaps 
sever  paralleled.  His  works  may  be  dividird 
into  two  daaees.  The  first,  for  which  he  wss 
Boit  celebrated,  comprises  his  smaller  pro- 
dactiocis  in  ma*tal,  the  embossed  decorations 
of  shields,  enps,  sslvers,  ornamented  sword 
sxkI  dagger  hilts,  clasps,  medals,  and  coins,  in 
which  be  showed  greet  skill  in  composition, 
sad  exesUenoe  in  the  details  of  execution. 
The  aeeond  includes  his  large  works,  ss  a 
Hidpiar;  and  a  reference  to  his  bronxe  group 
of  Perseus,  with  the  head  of  Medusa,  in  the 
Piszxa  del  Gran*  Duca,  in  Florence,  will  be 
foiftoait  to  illnstrate  his  merit  in  the  higher 
wslk  ot  his  art.  He  also  executed  some  fine 
porCniis.  His  far-famed  Shield  of  Achilles 
was  dispiayad  at  the  Mediieval  Exhibition  of 
1490 


CEMENT.  Various  cements  are  described 
under  Glub  ;  Lutes  ;  Mastich  ;  Moetab  ; 
SoLDEB.  Another  cement,  used  for  fixing 
pieces  of  glass  whils  being  ground  for  optical 
purposes,  is  made  of  resin,  bees'  wax,  and 
whiting.  Metal  chasers  often  use  a  cement 
made  of  pitch,  resin,  tallow  and  brickdust.  A 
cement  for  alabaster  or  spar  may  be  formed 
of  resin,  bees'  wax,  and  plaster  of  Paris.  For 
various  purposes  in  the  arts,  the  following  aie 
used  as  cements:  —  Shell-lac;  melted  sul- 
phur ;  a  mixture  of  lime  and  white  of  egg ;  a 
mixture  of  gum  arabic,  gum  ammoniac,  and 
alcohol;  gum  ammoniac,  isinglass,  and  alco- 
hol; rice  paste;  sal  ammoniac,  flowers  of 
sulphur,  and  iron  filings;  red  lead,  white 
lead,  and  linseed  oil ;  quicklime  and  ox-blood. 

Benson's  metallic  ceinent  is  a  mixture  of 
blue  lias  lime  with  a  sort  of  metallic  sand 
\&ry  much  like  the  Italian  puzzuolano^  but 
containing  rather  more  iron.  It  is  vezy  dura- 
ble both  as  a  concrete  and  as  a  cement  It 
has  been  used  at  the  Houses  of  Parliament, 
at  the  London  Bridge  Station,  at  tlie  Alfred 
life  Oflice,  and  at  other  large  buildings — 
sometimes  as  a  concrete  for  foundations,  but 
more  frequently  as  a  stucco  for  surfaces. 

The  recipes  given  in  practical  works,  for 
msking  cements,  sre  exceedingly  numerous. 

Mr.  Swindells,  a  manufacturing  chemist  of 
Manchester,  has  recently  introduced  a  cement 
made  from  the  refuse  of  the  manufacture  of 
chromates  of  potash  and  soda — ^useful  for  no 
other  purpose. 

CENSUS.  The  general  subject  of  a  census 
of  population  is  beyond  the  scope  of  the  pre- 
sent work ;  but  we  may  give  from  tlie  census 
of  1841,  the  number  of  persons  engaged  in 
productive  industry,  under  the  headings  of 
commerce,  trade,  manufactures,  agriculture, 
and  unskilled  labour,  in  Great  Britain. 


CLASSES. 

ENGLAND. 

WALES. 

SCOTLAND 

IBLES 

In  the 
BRITISH 

SEAS. 

GREAT. 
BRITAIN. 

ToUlof 
Personi. 

Total  of 
Personi. 

Total  of 
Personi. 

Total  of 
Persons. 

ToUl  of 
Persons. 

C^BBOTBt*   Trade,  and  Ifaau- 

9,5S9,(I73 

1,157.816 

fl90,4S2 

80.133 

i03,«ai 

S3.4a0 

473.5S1 

t»,337 

84^73 

I7.M9 
H,403 
3.373 

3,110.878 

ji^— ^— li^l^' ^ 

1,4W.S78 

tltllMIH    ','.V,'.\'.\ 

781,888 

4,ao7,m           «7,lflB 

7«7.4»1              ».4M 

5,371  ,fitt 

The  approarhing  oensns,  to  be  made  on 
Vaicfa  30,  1651,  will  afford  materials  for  a 
vefid  eomparison  with  the  abore. 

Centigrade  neana  divided  into  one 
bimdied  dtgiaaa.  The  centigrade  themo- 
of  Ciirias,  which  is  much  used  on  the 


continent,  divides  the  intervsl  between  the 
freezing  and  boiling  points  into  100  degrees. 
Thus  100  centigrade  degrees  are  equivalent  to 
180  of  Fahrenheit. 

CENTRE,  CENTER,    This  word  is  used 
with  msay  different  applications,  in  manufac- 
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tures  and  machines  dependent  on  dynamics 
and  statics : — Gentre  of  gravity  is  the  point  at 
which,  the  weight  of  a  body  being  collected, 
the  eqnilibriam  of  the  body  and  of  the  system, 
if  any,  of  which  it  forms  a  part,  will  not  be 
disturbed.  Centre  of  gyraiUm  is  the  point  at 
which,  if  the  whole  of  the  matter  in  a  body 
were  collected,  given  forces  would  produce 
the  same  angular  velocity  of  rotation  in  a 
given  time  as  they  would  do  if  the  particles  of 
the  body  were  distributed  in  their  proper 
places.  Centre  of  percussion  is  that  point  of 
a  revolving  body  which  would  strike  an  ob- 
stacle with  the  same  force  as  if  the  whole 
of  the  matter  were  collected  in  it  Centre  of 
oscillation  is  the  point  in  which  the  whole  of 
the  matter  must  be  collected,  in  order  that 
the  time  of  oscillation  may  be  the  same  as 
when  it  is  distributed.  Centre  of  pressure  is 
the  point  at  which  the  whole  amount  of  pres- 
sure may  be  applied  with  the  same  effect  as  it 
has  when  distributed. 

CENTRITUGAL  FORCE.  Centriftigal 
force  is  very  usefully  applied  in  the  action  of 
BsTiNo  Machines,  and  many  other  pieces  of 
mechanism  employed  in  manufactures.  The 
nature  of  the  force  may  be  thus  illustrated : — 
Let  us  suppose  a  small  bullet  attached  to  a 
string,  which  string  is  fastened  to  a  point 
upon  a  table,  friction  and  the  resistance  of  the 
air  not  being  supposed  to  exist  Let  the  bullet 
be  placed  in  a  state  of  revolution  round  the 
fixed  point,  by  means  of  the  string,  and  with 
a  given  velocity.  It  will  continue  to  revolve 
round  with  the  same  velocity,  and  the  string 
will  be  stretched  by  a  pressure  depending  upon 
the  mass  of  the  bullet  and  its  velocity. 

This  pressure  of  the  string  is  caused  by  an 
effort  to  escape  on  the  part  of  the  bullet,  ari> 
sing  from  its  tendenqr  to  continue  its  motion 
in  the  direction  of  the  tangent  This  is  the 
centrifugal  (or  centre-avoiding)  force,  which  is 
thus  measured:  suppose,  for  instance,  the 
velocity  of  revolution  in  the  circle  to  be  8  feet 
per  second,  and  the  radius  10  feet  Divide  the 
square  of  ^e  velocity  by  the  radius,  or  divide 
64  by  10,  which  gives  6.4.  Then  the  pressure 
is  such,  that  were  it  to  take  the  place  of  the 
earth's  attraction,  the  bullet,  being  allowed  to 
fall,  would,  at  the  end  of  one  second,  have 
acquired  a  velocity  of  6-^  feet  per  second,  in- 
stead of  32^,  which  is  the  case  with  bodies 
faUing  freely  to  the  earth. 

CERATES  are  mixtures  made  by  druggists, 
in  which  wax  is  always  a  component  They 
are  of  a  consistence  between  that  of  plasters 
and  ointments,  and  are  used  as  external  iq^pli- 
cattons  in  many  surgical  cases.  There  are 
not  less  than  thirty  different  varieties  of 
cerate  employed  by  medical  practitioners. 


CERIUM,  a  peculiar  metal,  discovered  in 
1804,  is  pulverulent,  chocolate-coloured,  in- 
flammable in  gaseous  chlorine  and  the  vapour 
of  sulphur.  It  decomposes  water  readily. 
When  heated  it  bums  long  before  redness. 
With  oxygen  and  other  simple  substances  it 
unites  to  form  many  compounds ;  but  these 
are  not  yet  much  employed  in  the  arts. 

CETINE,  is  the  cystallisable  matter  which 
forms  the  greater  part  of  the  substance  called 
spermaceti.  It  is  white,  crystalline,  soft  to  the 
touch,  and  friable ;  it  is  neariy  inodorous,  and 
tasteless;  it  fuses  at  120**  Fahr. 

CEYLON.  This  fine  island  is  particnlariy 
rich  in  natural  produce ;  and  preparations  are 
being  made  to  exhibit  a  most  extensive  coUec- 
tion  of  such  produce  at  Hyde  Park  in  the 
present  year.  Among  the  vegetable  produce 
are  cotton,  tamarinds,  gamboge,  coir,  cocoa- 
nuts,  coffee,  rice,  nutmegs,  ginger,  mandioca, 
arrow-root,  a  great  variety  of  vegetable  fibres 
fitted  for  cordage,  and  a  fair  variety  of  timber 
wood.  Of  animal  products  there  are  being 
collected  ivory,  bufiiilo  and  deer  horns,  honey, 
wax,  hides,  hoofs,  and  musk.  Among  dye 
materials  are  madder,  jack-wood,  sapan-wood, 
and  turmeric  The  sea  shores  will  yield  pearls, 
mosses,  sponge,  cowries,  and  salt,  mineraLs, 
medicinal  substances,  gums,  and  resins — are 
all  in  rich  variety. 

Mr.  Capper,  secretaiy  to  a  committee  for 
managing  the  transmission  of  specimens  to 
England^n  a  letter  to  Lord  Toiringtonpnemarks  t 
^  Without  placing  the  Cingalese  carvers  and 
workers  in  the  fine  metals,  on  an  exact  psor 
with  other  nations  famed  for  such  works,  they 
may  yet  be  fairiy  entitled  to  an  honourable 
place.  The  specimens  now  preparing  of  car- 
vings in  ebony,  calamander,  ivoi)',  shells,  J^. 
will,  it  is  believed,  earn  a  reputation  for  the 
island  workmen,  which  has  not  yet  been 
accorded  them  in  England.  The  committee  is 
doing  all  in  its  power  to  procure  the  best  spe- 
dmens  of  silver  ornaments.** 

An  important  airangement  for  Ceylon  in 
that  which  makes  it  a  central  point  for  the 
Oriental  Mail  Packets.  A  mail  which  leaves 
Southampton  eveiy  month,  vi&  Alexandria  and 
the  Red  Sea,  stops  at  Ceylon  whence  two 
branch  mails  issue,  one  to  Madras  and 
Calcutta,  the  other  to  Penang,  Singapore,  and 
Hong  Kong ;  and  it  is  probable  that  another 
branch  mail  to  Australia,  Van  Diemen*s  L^nd, 
and  New  Zealand,  will  be  made  part  of  thin 
monthly  system — aU  conducted  by  steam 
navigation. 

A  good  deal  of  weaving  is  carried  on  &t 
Ceylon.  The  pressure  of  oil  firom  nnmerouH 
varieties  of  seed  is  also  largely  conducted. 
Ceylon  takes  British  goods  to  the  value  of 
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about  A  million  sterling  annually,  and  sells  in 
ntam  laige  qiiantitiea  of  cinnamon,  coffee, 
and  eooo*-niii  oiL 

CHAFF  MACHINES.  The  machines  for 
ratting  diaff  for  cattle  and  horses  present 
msDj  ^aneties.  At  the  recent  Smithfleld 
cattle  shov  f  1850)  many  fonns  were  ezhihited. 
GiDet's  Ooinotine  Chaff  Engine  acts  either 
by  band  or  by  steam  power ;  hy  hand  it  will 
rat  30  boshels  per  hour  ;  by  steam  200 
bvshels.  It  has  a  kmfe  wi^  two  edges  so  as 
to  eat  both  op  and  down  during  its  motion, 
which  is  eommnnieated  by  a  crank.  Samuel* 
SOB'S  chaff  cotter  has  a  latge  wheel,  rotated 
fay  a  lever  handle,  and  hating  a  knife  edge 
fiDnning  ooe  radius  to  the  wheel.  Wedlake's 
mmfhmti  10  somowhat  sinular,  bat  has  two 
rafial  knrres  instead  of  one.  The  more 
common  chaff-catter  or  chaff  box  consists  of 
la  obkmg  box,  in  which  the  hay  or  straw  is 
laid :  and  a  Icmg  knife  cats  the  ends  which 
procmde  beyond  the  box ;  the  knife  has  a 
doable  lerer  action,  which  assists  the  labour 
of  the  cotter.  Messn.  Cottam's  chaff-cutting 
tn^tmu*,  patented  in  1840,  is  a  complicated 
pece  of  appanfeos  in  which  the  hay  or  straw 
is  led  between  rollers  to  the  spot  where  the 
cotten  can  act  upon  it. 

CHAORES.     Under  Panama   is  given  a 
tbgfat    akeich  of  the    important  travelling 
10098  the  American  isthmus,  of  one  of 
Chagres  is  the  Atlantic  port 

CHAIN  (in  Surveyiog)  is  a  measuring 
cfaaia  of  100  links,  altogether  4  poles,  or  66 
fact,  ot  22  yards  in  length,  so  that  ten  square 
chaina  naki  an  acre.  It  is  commonly  called 
GoBtci^  Chain,  having  been  first  used  by  him, 
and  deaeribed  in  his  treatise  on  the  Cross 
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is  of  universal  use  in  modem 
but  care  must  be  taken  to  verify 
ia  lee^th  from  time  to  time,  since  the  mate- 
nil  is  veij  eztenaible,  and  the  apparatus  must 
Beeeasaaniy  be  rooghly  used. 

CHAIN-CABI<ES  are  iron  chains  used  in 
fiea  of  benip  cables  for  anchoring  vessels. 
Tbe  habUi^  of  hemp  cables  to  be  destroyed 
^7  the  akemete  action  of  air  and  water,  and 
e^doally  hf  chafing  in  rocky  anchorage 
paaad,  lad  M.  Bougainville  to  suggest  the 
iiea  of  Bobatitiiting  iron  as  early  as  1771 ; 
Iw  the  ide*  was  not  taken  up  till  1808,  when 
Hr.  S&aler,  m  soxgeon  in  the  navy,  obtained  a 
Cor  a  chain-cable.  Even  after  this 
jetn  eh^sed  before  their  advantages 
generally  recognised.  Chain  cables  are 
Mlly  fiurnii^ied  with  bolts  at  the  distance  of 
or  two  Cithoms  fram-each  other,  by  with- 
one  of  which  a  ship  may  slip  her 
of  emergency  in  less  time 


than  would  be  required  to  cut  a  hemp  cable. 
The  weight  of  a  chain-cable  is  an  advantage 
while  the  ship  is  at  anchor,  as  the  strain  is 
exerted  on  the  cable  rather  than  on  the  ship, 
and  must  be  excessive  before  it  can  draw  the 
cable  straight 

Mr.  Frearson,  of  Birmingham,  patented  in 
1848  a  method  of  making  chains  (for  cables 
and  other  purposes).  The  rod  of  iron  is 
grasped  while  red- hot  by  tongs  or  pinchers, 
and  drawn  between  two  grooved  rollers ;  these 
rollers  have  so  peculiar  a  movement  imparted 
to  them  by  machinery,  that  the  bar  is  forced 
round  a  die  or  mandril,  into  a  form  fitted  to 
produce  a  link;  while  arrangements  are  at 
the  same  time  made  for  connecting  this  link 
with  the  one  last  made. 

A  new  cable-pioving  machine  was  intro- 
duced in  1848  by  Messrs.  Dunn  and  Elliot,  of 
Manchester.  It  consists  mainly  of  a  hori- 
zontal iron  cylinder,  with  a  piston  working  to 
and  firo.  The  chain-cable  is  attached  to  one  end 
of  the  piston-rod ;  and  beyond  tMs  rod  is  a 
long  iron  trough,  in  a  right  line  with  the 
cylinder,  and  continuing  to  a  considerable 
length,  depending  on  the  length  of  chain  to 
be  tested  at  one  time.  At  the  remote  end  of 
this  trough  a  pair  of  claws  grasp  the  other 
end  of  the  chain ;  so  that  the  chain  extends 
firom  the  piston  to  the  claws,  through  the 
cylinders  and  the  trough;  and  any  force 
which  tends  to  move  the  piston  backwards  will 
stretch  the  chain.  The  end  of  the  cylinder 
next  the  trough  is  made  watertight;  and 
water  is  forced  by  a  double  hydraulic  pump 
into  the  hollow  space  between  the  piston  and 
this  dosed  end  of  the  cylinder :  the  cylinder 
is  thus  forced  baekvrard,  and  the  chain  becomes 
severely  stretched.  A  water  ram  and  scale- 
beam  are  so  placed  in  connection  with  the 
cylinder  as  to  measure  the  amount  of  force 
exerted  on  the  chain.  The  same  machine 
can  test  sti^ngths  between  the  wide  limits  of 
i  ewt.  and  100  tons. 

CHAIN-SHOT.  Two  iron  baUs  linked 
together  by  a  chain  eight  or  ten  inches  long 
are  so  called.  They  are  used  in  naval  ac- 
tions. 

CHAIBS.  It  is  a  remarkable  fact  that  the 
handsome  chain  of  a  modem  drawing-room 
are  very  little  other  in  shape  than  fac-similes 
of  the  chsirs  made  by  the  Etruscans  twenty- 
five  centuries  ago.  The  chair  of  Bede,  the 
Saxon  bishop  and  historian,  was  simply  a  long 
narrow  box  without  a  lid,  formed  of  rough 
boards,  nailed  together  and  set  upright,  with  a 
shelf  near  the  lower  end  as  a  seat  King 
Edmund  Ironside  had  a  gala  chair  formed  of 
two  carved  beams  of  oak,  crossed  like  the 
letter  X,  with  a  cushion- seat  at  the  pkoe 
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where  the  boams  crossed.  The  chsir  appears 
to  have  been  more  used  in  England  than  on 
the  continent  in  past  ages;  for  it  did  not 
come  into  costomaiy  use  among  the  nobility 
of  France  and  Italy  tUl  about  the  reign  of 
Francis  I. 

In  reference  to  chair  making  in  London  at 
the  present  time,  a  few  details  are  given  under 

FUBNITUBE   MaKUFACTUIIE. 

Modem  ingenuity  has  devised  a  mode  of 
making  chairs  which  shall  also  serve  as  sofas 
and  bedsteads.  A  piece  of  furniture  recently 
patented  by  Messrs.  Key  and  Mitchell  is  of 
this  kind.  The  sutpemion  chair,  patented  by 
Messrs.  Brown,  is  a  remarkable  contrivance 
consisting  simply  of  eight  wrought  iron  bars, 
and  a  piece  of  strong  canvas  or  damask; 
although  capable  of  forming  either  a  chair  or 
a  sort  of  couch-bed,  it  can  be  unscrewed,  and 
packed  in  a  box  52  inches  long  by  about  2 
inches  square. 

CHALK  forms  the  higher  part  of  the 
geological  series  or  group  termed  cretaceous. 
It  is  composed  of  nearly  44  parts  of  carbonic 
acid  and  56  parts  of  lime.  It  is  extensively 
used  in  agriculture,  to  improve  various  soils : 
the  soils  most  improved  being  the  strong  wet 
clays  which  contain  a  portion  of  iron.  Chalk 
acts  as  an  absorbent,  corrects  astringency,  and 
prevents  clay  from  becoming  a  solid  mass. 
On  loose  sands  it  acts  chiefly  as  a  cement, 
binding  the  silicious  particles  together.  In 
districts  where  chalk  is  much  used,  it  is  gene- 
rally put  on  the  land  in  autumn,  and  not 
ploughed  in  till  it  has  been  exposed  to  the 
frost. 

It  is  of  advantage  to  throw  chalk  into 
ponds  used  by  cattle :  it  corrects  any  acidity 
which  may  arise  from  stagnation.  In  fattening 
calves  ch^k  is  of  great  use;  it  may  be  laid  in 
the  calf-pens  for  them  to  lick,  or  it  may  be 
scraped  and  mixed  with  a  small  quantity  of 
salt,  and  laid  in  a  small  manger'  within  the 
reach  of  each  calf. 

Chalk  is  used  in  preparing  crayons,  and  for 
a  few  other  purposes  in  the  arts. 

CHAMOMILE.  This  useful  plant  is  tn- 
quent  in  a  wild  state  on  many  of  the  commons 
near  London,  The  flowers  are  much  used  as 
a  tonio. 

CHAMPAGNE  WINE  is  the  produce  of 
the  vineyards  of  the  departments  of  the 
Mame,  Haute -Mame,  Ardennes,  and  Aube, 
which  were  comprehended  in  the  ancient 
French  province  of  Champagne.  Of  the 
various  growths  of  Champagne,  that  made  on 
the  banks  of  the  Mame  has  the  highest  re- 
putation, and  forms  the  greater  part  of  what 
is  sent  to  foreign  countries.  Champagne 
wine    18    light  in  body  :   it  ia  of  varioos 


colours,  white,  straw-colour,  pink,  and  rcnl : 
and  these  are  divided  into  sparicling,  creaming, 
and  still,  or,  as  they  are  called  in  Fraxicet, 
mouaeuxy  crimanty  and  non-moutseux.  Tho 
red  wines  of  good  quality  are,  for  the  most 
part,  exported  to  Belgium,  and  the  white  to 
England,  Russia,  Germany,  the  Levant, 
Greece,  and  the  French  West  India  colonies ; 
some  portion  of  the  shipments  to  England 
are  reshipped  to  India  and  other  parts.  The 
details  of  the  vintage  are  given  under  Wnre. 

CHAPTAL^  JEAN  ANTOINE,  waa  one  of 
those  experimental  chemists  whose  labours 
bring  great  and  immediate  aid  to  the  manu- 
facturing arts.  He  was  bom  in  1750;  and 
inheriting  a  large  fortune  from  his  undo,  he 
established  some  important  chemical  manu- 
factories in  Montpellier,  and  thus  besto^red 
upon  France  several  valuable  products  wbich 
were  previously  obtained  from  foreigners.  In 
1793  Chaptal  was  called  to  the  capital  by  the 
Committee  of  Pnblio  Safety,  to  manage  tlie 
manufactory  of  salt-petre,  which  substance 
could  no  longer  be  obtained  from  abroad,  and 
the  want  of  which  was  pressing.  He  was  one 
of  the  first  professors  of  the  Polyteelmic 
School,  and  in  1708  was  elected  a  member  of 
the  Institute.  While  he  was  in  oflSce 
under  Napoleon,  he  established  chambers  of 
commerce,  and  consulting  councils  of  arts 
and  manufactures;  the  School  of  Arts  and 
the  Conservatory  at  Paris  are  monuments  of 
his  enlightened  solicitude  for  increa^ng  tlio 
opportunities  and  means  of  instraction.  He 
published  usefril  processes,  visited  the  meoiti. 
factories,  conversed  with  the  workmen,  offered 
them  his  advice,  applauded  their  discoverie>«, 
and  encouraged  the  importation  of  proces^e^ 
and  apparatus  from  abroad.  In  fact,  durini; 
the  whole  course  of  his  active  life,  he  extendi*^*! 
his  views  and  his  care  to  every  substanee  and 
circumstance  which  he  considered  favonrable 
to  the  improvement  of  arts  and  manufacture*. 
He  died  at  Paris  in  18S2. 

CHARCOAL.  The  relation  which  char- 
coal bears  to  oari>on  has  been  already  ox 
plained.  [Carbok].  As  now  conducted, 
charcoal  is  prepared  by  two  different  metfacnl**. 
One  is  that  of  piling  the  wood  in  a  hen|i, 
which  is  covered  with  turfs  and  sand,  to  allow 
of  the  entrance  of  such  a  portion  only  of 
atmospheric  air  as  is  sufficient  to  carry  on  the 
imperfect  combustion  reqtiired.  The  heap  i<9 
fired  at  several  holes  left  near  the  bottom « 
and  a  draught  of  air  is  obtained  by  at  fir^ti 
leaving  an  orifice  at  the  top  of  the  heap ;  fhi^ 
is  afterwards  covered,  and,  when  it  is  foTin<1 
that  the  flame  has  prevaded  the  heap  entirely^ 
the  bottom  holes  are  also  closed.  In  the  otliex 
method)  the  wood  is  put  into  hron  cylinders^ 
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which  are  Mt  in  brick-worir,  and  snnounded 
by  fire:  the  wood  in  the  oyUnders  has  no 
commnnieation  with  the  external  air,  and 
they  have  only  a  small  opening  to  allow  of  the 
escape  of  ihe  residnal  prodncts,  which  con> 
sist  chiefly  of  water,  pyioligneona  add, 
creosote,  pyrozyEo  spnit,  and  empyreomatio  oiL 

M.  Yic^tte  oomnmnieated  an  important 
p^wr  to  the  IVench  Academy  of  Sdenoes  in 
1848,  on  the  manufacture  of  eharcoal  fbr 
gunpowder.  He  foond  that  when  wood  is 
exposed  to  heat  in  close  Teasels,  it  doea  not 
become  chaired  till  near  600°  F.,  when  it 
prodnoee  an  imperfect  charcoal;  at  near  600* 
it  yields  a  brown  oharooal;  while  the  best 
black  charcoal  requires  a  temperature  of 
nearly  700^  F.  He  also  iuTsnted  a  remark- 
able mode  of  making  charcoal  by  the  heat  of 
steam.  The  wood  is  pnt  into  a  horizontal 
cylinder,  round  which  is  coiled  a  steam-pipe, 
and  through  this  t>ipe  is  sent  a  constant  flow 
of  steam  of  a  determinate  temperature, 
according  as  a  greater  or  lesser  degree  of 
charring  is  required.  M.  Vlolette  has  found 
that  fbel  is  saved,  and  better  eharcoal  produced 
by  this  method;  he  has  adopted  it  at  the 
powder  mills  of  Esqueides,  which  are  under 
his  charge. 

CHASING  OF  METALS.  Metallic  goods 
are  generally  made  in  one  of  three  ways — ^by 
casting  in  moulds,  by  forging  or  turning  in 
masses,  or  by  pressing  or  stamping  out  of  thin 
sheets.  The  last  of  these  three  has  been 
greatly  developed  at  Birmingham  within  the 
last  few  yeaiv.  Either  the  entire  article 
receiTea  its  form  from  the  sheet  by  stamping, 
or,  when  roughly  formed,  it  receives  an  orna- 
mental devioe  by  a  process  of  ohasing.  For 
the  latter  variety  of  work,  steel  blocks, 
punches,  or  bosses  are  provided,  each  one 
presenting  at  the  end  a  definite  form,  such  as 
tnirved,  angular,  square,  Ac;  and  these  are 
fixed  or  held  with  the  finished  end  uppermost 
The  article  to  be  ornamented,  which  is  alwfqrs 
of  a  thin,  hollow  kind,  is  placed  facQ  upper- 
most on  the  punch:  a  pattern  or  design  is 
drawn  on  the  face  of  the  article,  and  the 
a4justment*is  so  made  that  the  punch  beneath 
shall  follow  the  course  of  the  lines  in  the 
devioe.  A  fine  hammer  is  then  employed  to 
strike  the  piece  of  thin  metal ;  the  e£fect  of 
which  is,  that  the  metal  is  forced  upwards  in  a 
fine  burr  or  protuberance  at  every  place  where 
there  is  a  punch  beneath  it.  By  shilling  the 
piece  of  metal  so  that  different  parts  of  its 
lower  surface  may  in  succession  be  firought 
over  the  punchy  and  by  changing  the  form  of 
the  pundi  when  necessary,  a  protuberant 
design  or  pattern  in  relief  is  formed  on  the 
axtiele  of  inflttli 


At  the  MedlBival  Exhibition  of  1850  the 
speeimens  of  chased  metal  were  numerous 
and  beautiful. 

CHATHAM  ARSENAL.  Chatham  is 
worthy  of  our  attention  for  the  government 
works  there  established.  The  naval  and  mili- 
tary establishments  consist  of  a  dockyard, 
nearly  a  mile  in  length,  whieh  has  four  wet 
docks  capable  of  receiving  vessels  of  the 
largest  size,  and  several  building-slips ;  metal 
mills:  an  extensive  arsenal;  barracks  on  a 
large  scale  for  artillery  and  engineers,  infkntry 
and  royal  marines ;  a  park  of  artillery ;  ma- 
gazines and  storehouses ;  besides  a  handsome 
dock-chapel  and  a  number  of  habitations  for 
the  civilians  who  are  employed.  The  princi- 
pal mast-house  is  240  feet  long  by  120  feet 
wide.  The  rope  house  is  1,128  feet  in  length, 
and  47^  feet  wide:  in  it  cables  101  fathoms  in 
length  and  25  inches  in  ciroumference  are 
made.  The  machinery  used  in  all  the  depart- 
menta  is  of  the  very  best  kind.  A  duplicate 
of  Brunei's  block-making  machine  is  kept 
here,  ready  for  use  in  case  the  machine  at 
Portsmouth  should  get  out  of  order.  The 
engineer  barracks  are  built  in  a  plain  and 
simple  style,  and  are  extensive  and  convenient. 
Near  the  dock-yard  gate  is  a  large  naval  hos- 
pital, whieh  waa  erected  at  the  suggestion  of 
William  IV.  when  lord  high  admiraL 

In  1848  a  committee  of  the  House  of  Com- 
mons inquired  into  the  navy  estimates  and  the 
woriis  and  expenditure  for  which  they  were 
required.  Chatham  dock-yard  was  included 
among  the  naval  establishments  investigated. 
The  estimates  included  salaries  17,4502. ;  and 
wages  101,300^  The  authorised  or  established 
workmen  were  1,727  in  number,  and  the  hired 
workmen  283.  There  were  said,  in  the  Report, 
to  be  four  docks,  viz. :  two  for  first  rates,  and 
two  for  frigates ;  and  nine  slips,  of  which  six 
were  for  first  rates.  After  the  fire  at  Devon- 
port  dock-yard  in  1840,  which  was  greatly 
extended  owing  to  the  tarred  wooden  and 
paper  roofr  which  covered  the  building  slips, 
the  admiralty  began  gradually  to  replace  such 
roo&  with  others  made  of  metal.  Of  these 
three  have  been  constructed  for  Chatham, 
and  placed  over  the  slips  Nos.  1,  2,  and  3,  at 
a  cost  of  32,500/.  Nearly  all  the  slips  have 
been  recently  either  rebuilt  or  strengthened 
and  repaired.  The  metal  mills  at  Chatham 
are  more  extensive  than  at  any  other  of  the 
dock-yards.  At  the  time  of  the  inquiry  (1848) 
the  metal  mills  produced  700  tons  of  sheet 
copper,  400  tons  of  bolt  copper,  and  800  tons 
of  remanufactnred  iron  per  annum.  All  the 
old  cf^per  sheeting  from  the  various  dock- 
yards is  re-melted  here  into  sheets. 

There  «re  Mw-miUsat  Woolwich,  Oh«thani» 
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and  Sheemess:  but  those  at  Chatham  are 
tlie  most  complete.  The  Chatham  mills 
could,  mdeed,  it  is  said,  cut  timber  enough  for 
most  ot  the  yards.  It  is  merely  straight 
cutting :  the  machinery  employed  is  not  fitted 
for  cutting  the  curved  pieces  required  in  a 
ship,  which  are  still  cut  by  hand. 

CHECK,  a  species  of  chequered  doth,  in 
which  coloured  lines  or  stripes  cross  each 
other  rectangularly,  like  a  chess-board.  This 
manner  of  beautifying  websisyeiy  antient ;  for 
many  of  the  figures  in  Bosellini's  *  Egypt '  are 
dressed  in  chequered  cloths.  The  compart- 
ments of  a  checked  pattern  are  sometimes 
formed  by  differently  coloured  threads,  and 
sometimes  by  threads  of  different  quality. 
Cotton  handkerchiefS9  checked  of  various 
colours  have  been  manufactured  in  India, 
probably  from  time  immemorial,  under  the 
name  ot  pMllicatet.  The  ground  of  these  has 
usually  a  pale  buff  colour,  and  is  woven  with 
tlie  nankin  yellow  cotton.  Checks  in  this 
country  are  mostly  manufactured  for  the 
coarser  purposes  of  seamen's  shirts,  aprons, 
&c.,  and  the  demand  is  veiy  large. 

Mr.  Robert  Kay,  of  Buy,  son  of  the  ingeni- 
ous but  persecuted  inventor  of  the  fly  shuttle, 
invented  the  drop  box,  for  making  checks,  by 
means  of  which  the  weaver  could  at  pleasure 
use  any  one  of  three  shuttles  without  rising 
ftx>m  his  seat,  each  shuttle  containing  a  dif- 
ferently coloured  weft. 

CHEESE.  MUk  oonsists  of  three  distinct 
substances,  which  begin  to  separate  firom  one 
another  as  soon  as  it  is  exposed  to  the 
air.  The  oily  part  rises  to  the  surfiuM  by  its 
less  specific  gravity,  and,  when  it  is  collected 
into  a  solid  mass  by  agitation,  it  forms  huiier; 
the  caseum  coagulated  by  the  action  of  any 
acid  is  called  eurdy  and  when  pressed  becomes 
cheese.  The  fluid  which  remains  is  the  serum, 
or  fvhetf. 

The  first  process  in  making  cheese  is  to 
separate  the  curd  from  the  whey,  which  may 
be  done  by  allowing  the  milk  to  become  sour; 
but  it  is  better  to  bring  about  this  result  by 
artificial  means,  by  tlie  addition  either  of  cer- 
tain vegetable  acids,  or  of  a  substance  called 
renneif  which  is  the  gastric  juice  of  the  stomach 
of  a  sucking  calf.  The  calf  stomach  is  very 
careAilIy  prepared,  and  brought  to  a  diy  state 
like  parchment ;  and  at  the  time  of  making 
cheese,  a  piece  of  this  substance,  called  veil, 
is  cut  off  and  soaked  for  some  hours  in  water 
or  whey,  and  the  whole  is  added  to  the  warm 
milk,  or  else  pieces  of  rell  are  put  into  a  linen 
bag,  and  soaked  in  warm  water  until  the  water 
has  acquired  sufficient  strength.  Soft  aAd 
lieh  cheeses  are  not  intended  to  be  kept  long; 
^  *  oheeses  are  adapted  to  be  kept] 


and  stored  for  provisions.  Of  the  first  kind 
are  all  cream  cheeses,  and  those  soft  cheeses 
called  Bath  cheeses  and  Yorkshire  cheeses, 
which  are  sold  as  soon  as  made,  and  if  kept 
too  long  become  soft  and  putrid.  Stilton  and 
Gruytoe  cheeses  are  intermediate ;  Parmesan, 
Dutch,  Cheshire,  Gloucestershire,  and  similar 
cheeses  are  intended  for  longer  Iceeping.  The 
poorer  the  cheese  is  the  longer  it  wUl  keep ; 
and  all  cheese  that  is  veil  cleared  finom  whey 
and  suffidenUy  salted  will  keep  for  years.  The 
Oruytee  and  Parmesan  cheeses  differ  only  in 
the  nature  of  the  milk,  and  in  the  degree  of 
heat  g^ven  to  the  curd  in  different  parts  of  the 
process.  Gruy&re  cheese  is  entirely  made 
firom  new  milk,  and  Parmesan  from,  skimmed 
milk.  In  the  first  nothing  is  added  to  give 
flavour ;  in  the  latter  saffiron  gives  both  colour 
and  flavour:  the  process  in  both  is  exactly 
similar. 

In  making  cheese  the  milk  is  heated  to  about 
blood-heat  (05"*  to  100*'  Fahr.),  and  thesolution 
of  rennet  is  well  mixed  with  it  The  coagulum, 
or  curd,  having  been  formed,  which  may  be 
in  about  half  an  hour,  it  is  cut  into  slices,  the 
heat  raised  to  about  135%  and  after  remaining 
about  an  hour  at  that  temperature,  and  bdng 
stirred  with  a  staff,  the  curd  is  found  to  be 
broken  into  small  pieces.  It  is  then  collected 
on  a  doth  woven  with  wide  interstices,  or  a 
sieve,  to  allow  the  whey  to  drain  from  it. 
When  suffidently  drained,  the  curd  is  put  into 
a  wide  hoop,  shallow  barrel,  box,  or  something 
of  the  kind,  and  subjected  to  the  action  of  the 
cheese-press.  Sometimes  the  curd  is  mixed 
with  salt,  and  sometimes  salt  is  rubbed  on  the 
cheese  after  it  is  made. 

In  Cheshire  the  making  of  cheese  is  eanied 
on  in  great  perfection,  and  the  greatest  pains 
are  taken  to  extract  every  particle  of  whey. 
For  this  purpose,  the  curd  is  repeatedly  broken 
and  mixed,  the  cheeses  are  mudi  pressed, 
and  placed  in  wooden  boxes  which  have  holes 
bored  into  them.  Through  these  holes  sharp 
skewers  are  studs  into  the  cheese  in  erery 
direction,  so  that  no  particle  of  whey  can  re- 
main in  the  curd.  The  elastic  matter  formed 
also  escapes  through  these  channels,  and  the 
whole  cheese  is  a  solid  mass  without  holes, 
which  in  this  cheese  would  be  looked  npon  as 
a  great  defect.  The  salt  is  intimately  mixed 
with  the  curd,  and  not  merely  rubbed  on  the 
outside.  This  checks  internal  fermentation 
and  prevents  the  formation  of  elastic  matter. 

Gloucester  and  Somersetshire  cheeses  are 
simUariy  made— with  this  difference,  that  the 
cuid  is  not  so  often  broken  or  the  cheese 
skewered,  and  a  portion  of  the  eream  is  gene- 
rally abstracted  to  make  butter.  ^ 

Stilton  cheese  is  made  by  adding  Hie  oream 
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of  Ui«  preeeding  evening't  milk  to  the  morn- 
ing's milking.  It  is  gonenlly  preferred  when 
a  green  mould  appeaiv  In  ito  texture.  To 
accelerate  tbisi  pieoea  of  a  mooldy  cheese  are 
sometimes  inserted  into  holes  made  for  the 
porpose  hy  the  scoop  ealled  a  Uuter,  and  wine 
or  de  is  poured  orer  for  the  same  purpose ; 
but  the  best  cheeses  do  not  require  this,  and 
are  in  petfeetion  whan  the  inside  becomes 
soft  like  butter,  without  any  appearance  of 
mouldiness. 

Cheeses  are  frequently  eolonred,  a  practice 
which    piobaUy  arose   from  the  notion  of 
making  tiie  oheese  look  richer;  but  now  it 
deceives  no  one.    Yet,  if  some  cheeses  were 
not  coloured  they  would  not  be  so  marketable, 
owing  to  the  assoeiation  which  subsists  be- 
tween the  oolour  and  the  quality  of  the  cheese. 
The  substance  used  for  colouring  is  most 
commonly  amoUo,  which  is  ground  fine  on  a 
sUme,  end  mixed  with  the  milk  at  the  time 
the  rennet  is  put  in.    The  juice  of  the  orange 
carrot  and  maiygold-flowers  are  also  used  for 
this  purpose  ;  this  last  gives  a  more  natural 
tint  than  the  amotto,  which  is  too  red.  Ched- 
dar, Stilton,  Derby,  and  some  other  cheeses 
are  never  coloured;  Cheshire  slightly;  but 
(Gloucester  and  North  Wiltshire  deeply.    Fo- 
reign cheeses  sre  only  eolonred  veiy  slightly, 
if  at  all.    Dutch  cheeses  are  made  in  a  very 
similar  manner  to  the  Gloucester  cheeses,  but 
Uie  milk  is  generally  curdled  by  means  of 
muriatic  add.    Before  the  curd  is  made  up 
into  the  round  shape  in  which  it  is  usually 
sold,  it  is  well  soaked  in  a  strong  solution  of 
common  salt  in  water ;  this  diffuses  the  salt 
thronghout  the  whole  mass,  and  effectually 
checks  fermentAlion.    Wh^n  the  cheeses  are 
finally  pressed,  all  the  whey  which  may  re- 
main is  washed  out  with  the  brine;  salt  is 
likewise  nibbed  over  the  ontoide,  and  they  are 
set  to  dxy  on  shelves  in  a  cool  place.    The 
flavour  of  the  cheese  is  perhaps  impaired  by 
the  stoppage  of  the  fermentation ;  but  it  never 
heaves,  and  it  acquires  the  valuable  quality  of 
keepmg  well  even  in  wann  climatos.     The 
little  cheeses  made  from  cream,  and  folded 
in  paper,  and  called  Neufch&tol  cheeses,  are 
imported  from  France  as  a  delicacy.    They 
can  be  easily  imitated,  being  nothing  more 
than  cream  thickened  b^  heat,  and  pressed  in 
a  small  mould.    They  undergo  a  rapid  ohange, 
first  becoming  sour  and  then  mellow,  in  which 
state  they  must  be  eaten. 

When  a  cheeae  which  has  been  mttoh  salted 
and  kept  very  dry  is  washed  several  times  in 
soft  water,  and  then  laid  in  a  cloth  moistened 
with  wine  or  vinegar,  it  gradually  loseti  ito 
sftltness,  and  from  being  hard  and  dry  becomes 
soft  and  mellow,  provided  it  be  a  rich  cheese. 

VOL.  I. 


This  simple  method  of  improving  cheese  is 
worth  knowing.  A  dry  Stilton  cheese  may 
thus  be  much  improved. 

No  less  than  d70,6-iS  cwts.  of  foreign  cheese 
were  imported  in  1849.  The  quantity  of  Eng- 
lish cheese  exported  is  extremely  small,  so 
much  does  the  consumption  in  England  ex- 
ceed the  manufacture. 

CHEMISTET.  Under  this  headmg,  as 
under  Botamy  and  many  others  relating  to 
large  bodies  of  scientific  knowledge,  no  syste- 
matic details  can  be  given  in  this  work ;  but 
the  practical  application  of  chemical  principles 
to  manufactures  is  illustrated  in  an  immense 
range  of  industrial  art  Aluv,  BLXACHUia, 
Dyxxno,  Cotton  Pbintivo,  and  other  ar- 
ticles, furnish  evidence  of  this  important 
application,  and  show  how  it  arises  that  the 
manufacturer  is  so  intimately  dependent  on 
the  soientifio  chemist  Nothing  that  the 
Fourcroys,  the  Berthollets,  the  Davys,  the 
Faradays,  the  Liebigs  discover,  but  may  one 
day  be  of  value  to  the  manufacturer.  The 
connection  of  science  with  practical  application 
is  in  no  case  more  striking  or  more  instructive. 

CUEBBOUBO.  This  important  French 
sea-port  and  naval  station  is  ^tinguished  for 
its  great  engineering  works.  The  naval  har- 
bour is  cut  out  of  the  solid  rock ;  it  has  a 
depth  of  52  feet  at  high  water,  and  is  large 
enough  to  contain  fifteen  vessels  of  the  line. 
To  the  south  of  the  harbour  are  dry  docks, 
and  round  these  four  slips  for  building  the 
largest  ships,  two  slips  for  frigates,  forges, 
furnaces,  workshops,  a  large  timber  shed,  and 
various  other  esUblishments  necessary  to  a 
naval  arsenal.  To  protect  the  roadstead  from 
winds,  as  well  as  to  defend  that  part  of  it 
which  is  beyond  the  range  of  the  guns  of  the 
forts,  a  breakwater  {digue)  was  commenced 
about  two  miles  north  of  the  town,  in  1784, 
and  after  many  failures,  disasters,  interrup- 
tions, and  an  enormous  expense,  this  gigantic 
undertaking  is  now  all  but  accomplished.  It 
extends  between  Isle  Pelee  on  the  east  and 
Querqueville  on  the  west  for  a  length  of  9 
miles  593  yards,  leaving  an  opening  of  1,093 
yards  at  the  eastern  end,  and  of  1  mile  830 
yards  on  the  west.  Its  width  at  the  base  is 
99  yards,  on  the  summit  33  yards ;  and  the 
depth  of  water  about  it  varies  from  36  feet  to 
45  feet.  In  the  central  fort  of  the  breakwater 
there  is  a  lighthouse  65  feet  high. 

Cherbourg  is  also  a  place  of  considerable 
commercial  activity.  The  principal  industrial 
articles  are  cotton-yam ;  hosiery ;  refined  sugar 
to  the  amount  of  12,000  cwts.  a  year ;  soda,  of 
which  12,000  tons  are  produced  annually  in 
the  neighbourhood;  chemical  products,  and 
leather. 
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CHERRY.  The  cherry-tree  includes  many 
varieties.  Of  the  Wild  Cherry,  the  wood  is 
remarkable  for  the  large  size  of  its  mediillaiy 
processes,  which  give  its  longitudinal  section 
a  bright  satiny  lustre,  and  render  it  well  suited 
for  ornamental  cabinet  work.  The  Oomnum 
Cherry  is  found  wild  in  the  woods  of  Asia  Mi- 
nor, where  it  attains  a  very  large  size ;  from 
the  time  of  the  Romans  it  has  ever  since 
formed  one  of  the  most  esteemed  varieties  of 
dessert  fruit.  The  Black  American  Cherry  is 
rather  a  handsome  tree,  of  which  the  fruit  is 
as  large  as  a  moderately-sized  cherry.  The 
Choke  Cherry  is  a  large  tree  growing  in  the 
United  States,  from  80  to  100  feet  high ;  its 
finiit  is  not  very  edible  in  a  recent  state,  but 
when  dried  and  bruised  it  forms  an  esteemed 
addition  to  pemmican.  The  timber  is  among 
the  best  in  the  United  States  for  cabinet  ma- 
kers' work.  The  Broad-leaved  Laurel  Cherry 
is  remarkable  for  the  abundance  of  hydrocy- 
anic acid  secreted  in  its  leaves. 

CHESHIRE.  The  most  important  mine- 
ral productions  of  this  county  are  fossil  or 
rock-salt,  and  coal.  The  rock-salt  is  obtained 
near  the  banks  of  the  "Weaver  and  its  tributary 
streams.  It  was  first  discovered  near  North - 
wich,  in  1670,  in  searching  for  coal;  it  has 
since  been  found  very  abundantly  in  the 
townships  of  Witton,  Wincham,  "Winnington, 
and  Marston,  near  Northwich.  There  are 
salt  works  also  at  Nantwich,  Middiewich,  and 
Winsford.  The  salt  is  of  two  kinds,  the  one 
white  and  transparent,  the  other  of  a  reddish 
brown.  The  former  has  been  found  by 
analysis  to  be  an  almost  pure  muriate  of  soda : 
the  latter  contains  a  small  portion  of  oxide  of 
iron,  from  which  its  colour  is  derived. 

The  principal  salt-works  are  in  the  neigh- 
bourhood of  Northwich,  where  there  are 
mines  in  addition  to  brine  springs.  The 
rock-salt  is  found  from  28  to  48  yards  beneath 
the  surface  of  the  earth.  The  first  stratum 
is  from  15  to  25  yards  in  thickness,  extremely 
solid  and  hard,  and  resembling  brown  sugar- 
candy.  Many  tons  at  a  time  are  loosened 
by  blasting  with  gunpowder.  The  second 
stratum  is  of  hard  stone,  from  25  to  35  yards 
in  thickness.  The  salt  lies  beneath  the  stra- 
tum in  a  bed  above  iO  yards  thick,  generally 
quite  white  and  clear  as  crystal.  The  extemiJ 
surface  above  these  strata  is  of  whitish  clay 
and  g}T)sum.  The  quantity  of  salt  annually 
taken  from  the  pits  around  Northwich,  amounts 
to  many  thousand  tons  ;  besides  this  quantity 
of  fossil  salt,  many  thousand  tons  are  annually 
manufactured  at  the  same  place  firom  brine- 
springs,  which  are  from  20  to  40  yards  in 
depth. 
Coal  of  a  good  quality  is  found  abundantly 


in  the  north-east  part  of  the  county,  especially 
in  the  townships  of  Worth  and  Poynton,  where 
there  are  vexy  extensive  collieries,  which 
supply  the  manufactories  of  Stoclqwrt.  At 
Denwell,  in  the  hundred  of  Wirral,  there  is 
also  coal.  Copper  and  lead  are  found  at 
Alderley  Edge  and  the  Peckforton  Hills ;  the 
former  place  supplies  a  considerable  quantity 
of  cobalt  There  are  several  quarries  of  ex- 
cellent freestone  in  this  county,  of  which  those 
at  Runcorn,  Manley,  and  Great  Bebington, 
are  the  most  important  limestone  is  found 
only  at  Newbold  Astbuxy.  Mowoop  Hill,  or 
Molecop,  which  is  partly  in  Staffordshire,  has 
long  been  famous  for  its  mill  stones.  Marl 
is  found  in  almost  every  part  of  the  county, 
and  is  generally  used  for  manure. 

Cheshire  is  famous  for  its  dairy  husbandry. 
Dairy  farms  require  considerable  buildings  ; 
and  some  have  been  erected  by  wealthy  pro- 
prietors in  the  best  and  most  substantial 
manner.  Although  butter  is  made  in  con- 
siderable quantity,  cheese  is  the  main  pro- 
duce of  these  dairies.  The  making  of  Che- 
shire cheese  is  described  in  another  article 
[Cheese.] 

Excepting  at  Stockport,  and  at  other  towns 
which  share  in  the  cotton  manufacture  of  the 
neighbouring  county  of  Lancashire,  Cheshire 
can  hardly  be  termed  a  manufacturing  county. 
Ship-building,  rope-making,  sail-making,  shot- 
making,  and  fringe-making,  are,  to  some  extent, 
carried  on  at  Chester,  where  there  are  also  tan- 
neries,chemical  works,soap  works,and  quarries. 
CHESNUT,  or  CHESTNUT.  This  tree 
is  available  for  a  great  variety  of  uses  in  the 
arts  and  domestic  economy.  There  are  two 
kinds — the  Sweet  Chesnutaaid  the  Hone  CJics- 
nut. 

The  Sweet  Chesnut  is  in  most  cases  culti- 
vated more  for  its  fruit  than  for  any  other 
purpose.  In  England  the  chesnut  is  eaten 
in  many  ways — raw,  roasted,  stewed  witli 
cream,  made  into  soup  either  with  milk  or 
gravy,  stewed  with  salt-fish,  or  used  as  a  stuff- 
ing  for  fowls  and  turkey.  Evelyn  speaks  of  the 
chesnut  as  being  *  a  lusty  and  masculine  food 
for  rustics  at  all  times,  and  of  better  nourish  - 
ment  for  husbandmen  than  kale  or  rustv 
bacon ;  yea,  or  beans  to  boot'  In  the  south 
of  France  and  the  north  of  Italy,  chesnuts 
serve  in  a  great  measure  as  a  substitute  fur 
bread  and  potatoes.  The  nuts  laid  by  for 
winter  vegetable  are  those  which  fall  off  the 
trees;  while  those  which  are  beaten  off  arc 
carried  to  Paris  and  other  large  towns  for 
immediate  use.  As  a  means  of  depriving  tlio 
nuts  of  their  husks,  they  are  trodden  undent 
foot  by  men  wearing  sabot*  or  wooden  shoes. 
Chesnuts  are  dried  in  Fnmoei  and  preserved 
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for  man/  years ;  they  are  dried  by  the  atr,  by 
the  Sim's  heat,  by  a  kiln,  or  by  partial  boiling, 
arcordixig  to  the  mode  in  which  they  are  to  be 
used.  The  French  make  many  dishes  firom 
cbesDQts.  OaUUe  is  a  thick  flat  cake  made 
vith  chesnat-meal,  milk,  salt,  and  sometimes 
a  little  batter  and  eggs,  and  baked  on  a  hot 
stone  or  iron  plate ;  polenta  is  a  thick  porridge 
made  by  boiling  the  chesnntmeal  in  water  or 
milk,  and  stizring  it  till  it  forms  a  thick  paste, 
something  like  the  oatmeal  parritch  of  the 
Scotch ;  chatiffna  is  made  by  boiling  the  nnts 
whole,  without  their  skins,  in  water  with  a 
little  salt,  tin  they  become  soft,  and  then 
mixing  them  np  like  mashed  potatoes ;  nuarow' 
fUux  is  made  by  dipping  the  nuts  into  clarified 
sugar,  and  then  drying  them.  The  nuts  are 
ako  frequently  cooked  by  boiling  them  in 
valer  containing  the  leaves  of  celery  or  sage. 

The  timber  of  the  sweet  or  Spanish  ches- 
nut  is  much  used  for  posts,  fences,  stakes, 
hoops,  ^c  The  wood  is  more  fitted  for  such 
purposes  than  for  beams  or  planks,  as  it  is 
lUble  to  become  rent  with  fissures.  It  is  used 
in  France  for  making  wine-casks ;  and  for 
many  purposes  where  most  other  woods  would 
decay,  chesnut  timber  is  found  very  desirable. 

In  respect  to  the  Hone-Chesnvty  the  fruit 
is  eaten  by  aniipals ;  the  meal  is  used  in  some 
pl&ees  to  whiten  flaxen  cloth,  in  others  to 
i»tr^Dgthen  bookbinders'  paste ;  and  in  France 
tdX£-mptn  have  been  made  to  produce  sugar 
and  spirit  firom  it.  The  timber  is  used  for 
finoring,  cart-linings,  sabots,  packing  cases, 
and  water-pipes ;  on  being  burned  it  yields 
jrood  charcoal  and  potash.  The  bark  is  used 
in  tamdng,  in  dyeing,  and  as  a  dmg. 

There  were  63,033  bushels  of  Spanish  ches- 
cut$  (as  tho  firuit  of  the  sweet  chesnut  is 
called)  imported  in  1848. 

CHICORY  is  a  perennial  plant,  the  whole 
C'f which  is  bitter  and  aromatic;  the  leaves, 
•d  well  as  the  root,  have  been  used  in  medi- 
cine, in  the  form  of  a  decoction,  as  a  tonic 
latter,  and  diuretic.  It  is  frequently  used 
as  a  salad,  especially  when  blanched.  The 
btxuriant  growth  of  the  leaves  of  the  chicory, 
ad  their  speedy  reproduction  after  they  have 
teen  cat,  suggested  the  more  extensive  eulti- 
ntion  of  this  plant  as  food  for  cattle  and 
%heep.  But,  notwithstanding  its  abimdant 
prodnee,  it  has  not  been  found  so  much  su- 
perior to  other  green  food  as  to  make  its  cul- 
tiration  general. 

Chicory  is  now  chiefly  cultivated  in  Belgium 
and  Germany,  for  the  purpose  of  preparing 
from  the  root  a  powder  which  can  be  substi- 
tmed  fur  coffee.  The  roots,  when  taken  up  in 
S«:pwmbPr,  are  cleaned  by  scraping  and  wash- 
ing, split  where  they  are  thickest,  and  eat 


across  in  pieces  about  two  or  three  inches 
long.  These  pieces  are  dried  by  means  of  a 
slow  oven  or  a  kihi.  In  this  state  it  is  sold 
to  the  merchants,  packed  in  bags.  It  is  after- 
wards cut  or  chopped  into  small  pieces,  and 
roasted  exactly  as  coffee,  ground  in  a  mill, 
and  packed  in  papers  in  potmds  and  half- 
pounds  for  retail  sale. 

Chicory  was  brought  into  use  long  before 
the  once-celebrated  Romted  Com  of  Henry 
Hunt.  This  latter  was  simply  roasted  rye; 
and,  although  used  in  large  quantity,  and 
sweetened  with  much  sugar,  it  had  but  a  flat 
and  insipid  taste.  Chicory  bears  a  much 
closer  resemblance  to  coffee  of  middling 
quality.  It  was  about  the  year  1608  that 
chicory  became  generally  known  in  England, 
when  Napoleon's  anti-commercial  policy  led 
the  nations  of  Europe  to  look  around  them 
for  various  substitutes  for  articles  no  longer 
obtainable  with  the  same  ease  as  before.  The 
Germans  and  the  French  used  chicory  before 
the  English;  and  the  Germans  still  use  it 
largely,  often  without  any  admixture  with 
coffee.  They  even,  as  a  question  of  economy, 
use  the  leaves  of  the  plant  in  the  same  way. 

There  has  been  much  said  and  written 
lately  about  the  admixture  of  chicory  with 
coffee.  Many  persons  prefer  coffee  which  has 
a  little  chicory  added  to  it,  as  it  is  said  that 
body,  colour,  and  a  soft  pleasant  aroma  are 
imparted  thereby.  From  one  to  two  ounces 
to  a  pound  of  coffee  is  stated  to  be  a  proper 
proportion.  It  is  however  known  that  this 
proportion  is  enormously  increased;  for  as 
chicory  is  much  cheaper  than  coffee,  fraudu- 
lent dealers  do  not  fail  to  avail  themselves  of 
the  circumstance.  It  is  known  that  the  very 
low-priced  coffee  of  such  vendors  sometimes 
contains  as  much  as  two- thirds  chicory  to  one- 
third  pure  coffee.  If  purchasers  bought  their 
coffee  whole,  and  ground  it  at  home,  they 
might  at  once  defeat  this  fraud. 

Chicory  imported  firom  Germany  pays  a 
small  import  duty,  and  English  farmers  have 
therefore  begun  to  grow  it.  Hence  has  arisen 
alarm  in  two  quarters — ^the  Chancellor  of  the 
Exchequer  fears  for  his  customs  revenue,  and 
the  Colonial  coffee-growers  fear  a  competition 
against  their  produce.  It  is  said  that 
12,000,000  lbs.  of  chicory  are  now  used  annu- 
ally in  England. 

CHILE  is  famous  for  its  herds  of  cattle. 
Single  proprietors  sometimes  possess  from 
10,000  to  20,000  head  of  cattle.  Live  stock, 
jerked  beef,  tallow,  and  hides  are  large  articles 
of  export.  Cheese  is  made  on  the  banks  of 
the  Rio  Maule,  and  sent  to  Peru ;  and  butter 
is  made  in  the  neighbourhood  of  the  larger 
towns. 
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Gold  dntt  ia  foond  in  the  sand  of  newly 
all  the  riyert  vhioh  oome  down  from  the 
Andes,  as  in  the  Bio  de  Aconcagua,  Bio  Maule 
and  Biobio.  Silver  ia  atUl  more  abundant, 
bat  the  ore  is  not  very  rich.  In  1882  however 
very  rich  silver  minee  were  diaoovered,  about 
sixty  miles  south  of  the  town  of  Copiap6» 
The  copper  mines  are  veiy  numerous,  especi- 
ally in  the  northern  distiioto.  Ores  of  lead, 
tin,  and  iron,  are  said  to  exist,  but  they  are 
not  worked.  There  are  considerable  stores 
of  coal,  but  it  is  of  bad  quality.  A  Httle  salt 
is  met  with,  but  not  sufficient  for  the  demand. 

The  British  exports  to  Chile  amounted  in 
value  to  about  a  million  sterling  in  1849. 

CHIMES.  These  are  bells  tuned  to  the 
modem  musical  scale,  and  struck  by  hammers 
acted  on  by  a  pinned  cylinder  or  barrel, 
which  revolves  by  means  of  clock-work. 
Chimes  differ  from  OarUUnu  (as  the  last  word 
is  commonly  understood  in  England),  inas- 
mudi  as  the  bells  of  the  former  sre  acted  on 
by  dock-work,  those  of  the  latter  by  keys 
struck  by  the  hand.  But  the  French  apply 
the  term  cariilon  to  the  tune  played,  and, 
generally,  to  the  series  of  bells,  whether 
sounded  by  machinery  or  by  hand,  though  the 
most  accurate  writers  distin{fuish  the  latter 
kind  as  le  cariilon  d  chvur.  The  eariilom  h 
clavier  comprise  three  octaves  of  bells,  sounded 
by  means  of  keys,  similar  to  the  pedals  of  an 
organ,  which  the  performer  Rtcikes  forcibly  with 
hands  clenched  and  sideways,  the  little  fingers 
being  guarded  by  a  thick  covering  of  leather. 
These  keyed  carillons  are  found  in  many 
towns  of  Holland  and  the  Netherlands. 

In  Mr.  Payne's  musical  chime  docks,  lor 
which  a  patent  was  taken  out  a  year  or  two 
ago,  the  sounds  are  emitted  by  sted  springs 
instead  of  bells,  and  didted  by  pins  instead  of 
hammers.  In  the  generd  arrangement  of 
hammers  and  beUa,  the  mechanism  is  com- 
plex and  takes  up  mnoh  room ;  and  it  was 
to  lessen  these  inconveniences  that  Mr.  Payne 
introduced  his  new  arrangement  The  prin- 
dple  of  action  is  almost  precisely  that  of  the 
musied  snuff-box.  Steel  springs  emit  sounds 
not  only  equd  but  superior  to  those  of 
bells. 

CHIMNEY.  In  modem  English  houses 
chimney-flues  are  often  fomed  within  the 
substance  of  the  party>wall,  leaving  the  width 
and  projection  of  the  jambe  entirely  to  the 
taste  of  the  architect ;  and,  where  two  a^jais- 
ing  houses  are  built  with  the  fire-places  back 
to  bade,  two  sets  of  fines  are  introduced  in 
the  same  party-wdl.  Where  this  is  not  done, 
the  fiuee  are  carried  up  in  the  prqjeeting 
jambs,  whioh  are  neeessarily  made  large.  In 
some  of  the  best  houses  all  the  flues  are  so 


oonstmeted  as  to  be  swept  from  openings  m 
the  basement  stoxy,  without  entering  the 
rooms  into  which  the  fire-places  open. 

The  chimneys,  flues,  or  «tottt,  (as  they  are 
often  termed)  of  our  great  ohemicd  works, 
are  among  the  most  remarkable  examples  of 
construction.  The  gaseous  exhalations  from 
such  works  are  so  noxious,  that  an  attempt  is 
made  to  discharge  them  into  the  atmosphere 
at  as  great  a  height  as  possible ;  snd  a  great 
hdght  also  increases  the  draugki  of  the  fur- 
naces below.  Hence  the  enoimous  chimneys 
which  have  been  constructed  within  the  last 
few  years.  Cotton  factories  have  also  ooea- 
sionally  chimneys  of  enormous  height  At 
Messrs.  Dewhirst's  factory,  at  Manchester, 
a  chimney  has  lately  been  built  243  feet  high ; 
it  has  a  circular  shaft,  resting  on  a  rectangular 
base  21  feet  square  by  45  feet  high ;  and  ia 
wholly  built  of  stone,  of  which  it  contains 
1,700  tons.  The  chimney  to  Messrs.  Dixon's 
cotton  factory,  at  Carlisle,  ia  805  feet  high  ; 
and  it  is  octangular,  and  built  of  brick  with 
stone  angles.  The  chimney  to  Messrs.  Mus- 
pratfs  chemicd  works  at  Newton  is  307  feet 
high.  At  Messrs.  Blinkhom's  ohemicd  works 
near  Little  Bolton  is  a  chimney  368  feet  high ; 
it  consumed  in  its  construction  800,000  bricks 
and  120  tons  of  stone.  The  chimney  at  the 
great  St  BoUox  diemicd  works,  near  Glasgow, 
is  430  feet  high,  50  feet  in  diameter  at  the 
foundation,  40  feet  at  the  levd  of  the  ground, 
and  14  feet  at  the  top.  It  has  an  inner 
chimney,  disconnected  from  the  outer,  260 
feet  in  height  by  16  feet  in  diameter.  This 
fine  chimney,  being  on  a  lull,  forms  a  flne 
object  for  many  miles ;  but  it  has  needed 
repairs  of  a  very  troublesome  and  difficult 
kind.  A  great  chimney  was  finished  at  Wigan 
in  1847,  after  four  years  of  construction,  in 
connexion  with  an  extensive  chemicd  work. 
It  exceeded  400  feet  in  height  Almost  im- 
mediately after  its  completion,  an  indentation 
was  observed  near  the  top,  and  an  eminent 
engineer  of  Manchester  recommended  the 
removd  of  a  portion  of  the  top.  About  80 
feet  was  thus  gradually  removed;  but  the 
base  continued  to  sink  and  displace  durinif 
this  period,  until  at  length  the  whole  ponder- 
ous stracture  fell  in  one  mass,  and  stretched 
its  huge  mass  across  the  Iieeds  and  Liverpool 
Cand. 

The  chimney  belonging  to  Messrs.  Cubitt*s 
building  establishment  at  Pimlico,  is  aremaz^- 
able  one.  An  attempt  has  been  here  made  to 
give  arohitecturd  character  to  that  which  ia 
too  often  unsightly.  The  chimney  shaft  is 
entirely  enclosed  within  a  square  tower,  which 
presents  much  the  appearance  of  an  Italian 
eampanUe,    The  shaft  ia  circular,  120  feet 
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high,  6  feet  mtenial  diameter,  aad  TBtTing  in 
thidmesB  from  14  to  6  inches.  The  squere 
tower  enrelopes  the  shaft  irithoat  touching  it. 
The  upper  portion  of  the  tower,  heaides  a 
belfry  and  a  dock-room,  aflbrds  apace  for  a 
cayadons  dstem,  nseftxl  in  many  exigenciea. 
These  advantages,  and  a  saving  of  ftiel  from 
the  shaft  being  kept  shielded  from  the  ex- 
ternal cool  air,  axe  considered  to  pay  an 
ample  return  fbr  the  increased  outlay,  inde- 
pendently of  the  arohitectiiral  ornament  thus 
produced. 

The  chimneys  or  flues  eonneeted  with  some 
of  our  mines  am  more  remarkable  than  any 
yet  described.  At  the  great  (Ttrm  ^mni  mining 
and  smelting  works  in  South  Wales,  a  chimney 
has  been  built  at  the  top  of  a  mountain;  and 
flues  are  carried  op  the  ndes  of  this  mountain 
from  the  works  below  to  the  chimney  above. 
At  the  Tamer  lead  mine,  on  the  confines  of 
CornwaU  and  Devon,  a  steam  engine  has 
lately  been  set  to  work  at  a  depth  of  800  feet 
below  the  level  of  the  river  Tamer ;  and  in 
order  to  give  an  outlet  for  the  smoke  of  this 
engine,  flues  extend  from  it,  in  horixontal 
gaOeiies  and  vertieal  shafts,  like  ft  flight  of 
steps,  until  they  readi  the  surfaee  on  the 
oppodte  side  of  the  river.  This  united  flue 
is  nesrly  two  mOes  in  length. 

CHIMNEY  PIE CS.  As  soon  as  some 
degree  of  arefaiteetural  refinement  began  to 
be  introduced  into  the  habitations  of  noble- 
men, external  dressings,  eonstitutiug  a  ohim- 
ney-piece,  were  added  to  the  fire-place.  Some 
of  these,  in  wliich  the  Gothie  style  was 
employed,  are  marked  by  a  fitness  and  pro- 
priety of  eharader,  and  a  happy  union  of 
simplidty  with  rlehness.  Some  examples — 
one  firom  Tattershall  Castle,  linoolnshire, 
and  two  tnm  Windsor  Castle— are  given  in 
Pugin's  '  Gothie  Specimens,*  aU  of  which,  in 
regard  to  compactness  and  dmplidty  of  com- 
position, accord  much  moro  nearly  with 
modem  taste,  and  have  a  much  less  *  Gothie* 
dr  than  the  cumbrous  and  extravagantly 
ornamented  chimney-pieces  in  the  Benaisaance 
style  of  the  Continent,  and  our  own  Elizabe- 
than. In  these  the  design  was  earned  quite 
up  to  the  oeQing,'  so  as  to  form  a  sort  of 
arcbiteotural  frontispiece,  composed  of  two  or 
more  stages  piled  upon  each  other,  and 
adorned  with  oolumns,  pilasters,  oaryiUides, 
termini,  niches,  ftc,  presenting  an  overloaded 
mass  of  carving  and  sculpture.  But,  though 
such  compositions  were  generally  exceedingly 
c^ridotts,  and  efjuaHy  fantastic  and  coarse 
in  detan,  some  were  reel  works  of  art — truly 
admirable  for  artistic  beauty  of  design  and 

-easterly  execution;  vaeh  as  were  in  the 
ace  of  Fontalneblean;  two  noted  ones  in 


the  H6tel  de  VUle  at  Courtrd ;  and  one  of 
matchless  beauty  for  its  exquidte  carvings  in 
chestnut  wood,  in  the  Palais  du  P^anc  de 
Bruges.  In  our  own  country,  chimney-pieces 
of  the  time  of  Elizabeth  and  James  I.  axe  by 
no  means  uncommon  :  many  are  remaining, 
not  only  in  manmons  of  that  period  which 
are  still  kept  up,  but  in  houses  which  have 
been  almost  completdy  modernized  in  all 
other  respects. 

As  the  more  regular  Italian  style  gained 
ground,  the  fashion  of  chimney  pieces  greatly 
changed.  The  ddmney-pieee  and  fire-place 
were  reduced  to  neariy  their  modem  proper^ 
tions  and  dimensions,  whereas  the  opening  or 
fire-place  had  previously  been  of  such  size 
that  a  person  might  stand  within  it  Marble 
is  now  the  usual  material  for  chimney-piecea 
even  in  ordinary  houses. 

CHINA.  Whatever  may  be  the  actu^ 
antiquity  of  the  Chinese  people,  no  doubt 
seems  now  to  exist  of  their  having  been  the 
antfaors  of  what  are  justly  conddered  in 
Europe  as  tliree  of  the  most  important  in- 
inventions  or  discoveries  of  modem  times : 
the  art  of  bloek-printing,  the  composition  of 
gunpowder,  and  the  magnetic  compass.  To 
these  may  be  added  two  very  remarkable  ma- 
nufactures, of  which  they  were  unquestion- 
ably the  first  inventors,  those  of  dlk  and  of 
poreeldn.  It  is  curious  to  contrast  inventions 
of  such  high  utility  and  importance  with  the 
very  small  progress  whidi  the  Chinese  have 
made  in  the  edences,  as  astronomy,  geogra^ 
phy,  and  mathematieB,  for  which  they  were 
not  aahamed  to  be  indebted  to  the  European 
missionaries.  With  regard  u)  the  fine  arts, 
the  Chinese  have  not  made  much  progress. 
In  painting,  their  colours  are  beautiM,  but 
their  perspective  is  veiy  erroneous.  In  music, 
their  instruments  ars  numerous,  consisting  of 
different  spedes  of  lutes  and  guitars ;  fiutes 
and  other  wind-instruments ;  an  harmonicon 
of  wires,  touched  with  two  slender  slips  of 
bftmboo !  bells  and  pieces  of  sonorous  metal ; 
dntms ;  and  a  sort  of  clarionet,  which  emits 
as  nearly  as  possible  the  tones  of  the  Scottish 
bagpipe. 

Through  the  plain  which  constitutes  the 
north-east  part  of  China  runs  the  Imperial 
Canal  700  miles   long.     Its  width,  depth, 
embankments,     cuttings,     flood-gates,     and 
bridges  are  on  a  large  scale.    It  serves  partly 
for  navigation,  partly  for  drdning,  and  partly 
for  irrigation.    This  canal,  together  with  the 
rivers,  gives  a  very  extendve  system  of  inland 
navigation  in  China.    The  plain  watered  by 
the  canal   is  perhaps    the    most    poptilour 
country  upon  earth.    It  contained,  in  1818, 
177,000,000  of  inhabitants.    To  protect  this 
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rich  plain  the  Great  Wall  was  erected,  which 
incloses  China  on  the  northern  boundary,  and 
extends  over  mountains  and  rivers  for  about 
1,400  miles.  This  great  work  was  constructed 
about  200  years  before  the  Christian  aera,  as 
a  defence  against  the  nomadic  tribes  of 
Tartars.  The  main  substance  of  the  wall  is 
earth  or  rubbish,  retained  on  each  side  by  a 
thick  casing  of  stone  and  brick,  and  terraced 
by  a  platform  of  square  tiles.  From  its  east- 
em  extremity  there  is  an  extensive  stockade' 
of  wooden  piles,  inclosing  the  countiy  of 
Mougden.  The  total  height  of  the  wsdl  is 
about  20  feet,  on  a  basis  of  stone  projecting 
2  feet  under  the  brickwork,  and  about  the 
same  in  height  The  thickness  of  the  whole 
waU  at  the  base  is  25  feet,  diminishing  to  23 
feet  at  the  platform.  The  towers  are  40  feet 
square  at  the  base,  diminishing  to  30  at  the 
top,  and  about  37  feet  in  height. 

Of  the  produce  of  this  remarkable  empire, 
tea  is  that  with  which  £ngland  is  most 
interested  [Tea.].  Coal,  lime,  gold,  silver, 
and  other  minerals  ai'e  met  with. 

Of  the  mechanical  ingenuity  of  the  Chinese 
we  have  spoken  in  the  Introduction  (p.  xi). 
There  seems  no  reason,  however,  to  expect  that 
the  Chinese  will  take  part  in  the  Industrial 
Exhibition  of  the  *  barbarians'  of  Europe; 
although  the  European  residents  at  Hong 
Kong  and  Canton  have  contributed  towards 
the  funds  of  the  Exhibition. 

The  materials  employed  by  the  Chinese  in 
house-building  are  wood,  of  which  that  most 
in  use  is  the  nan-mon,  a  kind  of  cedar :  stone, 
marble,  bricks,  bamboo,  and  glazed  or  porce- 
lain tiles  are  also  employed.  The  construc- 
tion of  houses  is  directed  by  a  public  func- 
tionary, whom  we  may  not  inaptly  designate  a 
district  surveyor.  Evexy  one  is  obhged  to 
build  his  house  according  to  his  rank,  and  for 
every  house  a  certain  size  and  details  are 
fixed.  The  ordinary  habitations  have  one 
floor.  The  houses  called  heon,  that  is,  of 
many  floors,  were  once  very  much  tlie  fashion, 
and  some  were  built  about  211  feet  high. 
Wooden  columns,  so  placed  as  to  support  the 
roof,  are  common,  and  are  from  eight  to  ten 
diameters  in  height  They  are  fixed  on  stone 
or  marble  bases,  but  have  no  ci^itals.  The 
roofs,  which  are  slightly  constructed  of  bam- 
boo, 01*0  often  double,  and  resemble  one  roof 
rising  out  of  the  other :  they  turn  up  at  the  eaves, 
at  the  angles  of  which  are  hung  grotesque 
figures  of  dragons,  &c  Not  the  least  singular 
appearance  in  a  Chinese  house  is  the  door, 
which  is  often  a  complete  circle ;  the  window 
frames  and  sashes  are  formed  of  small  pan- 
nels  of  various  forms  moulded  out  of  clay, 
and  neaUy  joined  together.  The  sills  of  doors 
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are  of  stone.  The  palace  of  Pekin  is  on  an 
immense  scale,  2,513  feet  by  3y235  feet.  It 
is  divided  into  a  number  of  courts,  is  com 
posed  of  towers,  galleries,  porticoes,  halls, 
and  immense  buildings,  and,  as  a  whole,  has 
an  imposing  appearance. 

CHINA  WARE.    [Porcelain.] 

CHINCHILLA.      This  small   animal,  a 
native  of  South  America,  is  in  request  for  Uie         9 
sake  of  its  fur.    That  which  comes  from  Fem         3 
is  rougher  than  that  brought  from  Chile,  but         i 
not  always  so  beautiful.     Great  numbers  of 
these  animals  are  caught  in  the  neighbourhood        ; 
of  Coquimbo  and  Copiapo,  generally  by  bo}-s 
with  dogs,  who  bring  them  to  Santiago  and        ; 
Valparaiso,  whence  they  are  exported.    The 
Peruvian  skins  are  either  brought  to  Buenos 
Ayros  from  the  eastern  parts  of  the  Andes,  or 
are  sent  to  Lima.    The  extensive  demand  in 
Europe  for  this  fur  has  occasioned  a  very 
large  destruction  of  these  animals. 

CHLORINE    is    an    elementary  gaseous 
body  discovered  by  Scheele,  in  1774.    It  has 
a  very  powerful  and  disagreeable  odour,  is  very 
suffocating,  even  when   considerably  diluted 
with  air,  and  its  taste  is  astringent    Faraday 
has  shown  that,  when  this  gas  is  subjected  to 
a  pressure  of  about  four    atmospheres,  and 
kept  cool,  it  is  condensed  into  a  yellow  limpid 
fiuid,  which  is  extremely  Tolatile,  and,  when 
the  pressure  is  removed,  rapidly  reassumes 
the  gaseous  form.    Neither  light,  heat,  nor 
electricity  produces   any  change  in  the  pro- 
perties of  chlorine  gas,  provided  it  be  dry ; 
but,  if  it  be  moist,  then  light  causes  it  to 
decompose  the  water. 

One  of  the  most  curious  and  important  pro- 
perties of  chlorine  is  the  power  which  it  pos- 
sesses of  destroying  the  colour  of  animal  and 
vegetable  matter  in  general,  and  hence  its  ex- 
tensive appUcation  to  the  purpose  of  bleach- 
ing.    [Bi.BACHiMa.]     This  is  effected  bow- 
ever  not  by  dry  chlorine,  but  when  moisture 
is  present    Chlorine  is  a  powerful  supporter 
of  combustion :  if  certain  metals,  and  espe- 
cially antimony,  in  the  state  of  powder,  bo 
thrown  into  chlorine  gas,  they  burn  spontane- 
ously ;  phosphorus  also  exhibits  similar  phe- 
nomena.   Chlorine  is  a  powerful  disinfectant ; 
Sir  William  BumeU'a  *  Disinfecting   Fluid' 
consists  of  chloride  of  zinc     Mr.  F.  Snuth 
has  recently  (1847)  introduced  a  small  appa- 
ratus for  making  chlorine,  to  be  used  in  hos- 
pitals, or  houses,  or  rooms,  where  the  ur  is 
likely  to  be  tainted. 

Many  of  the  compounds  of  chlorine  with 
other  substances  are  highly  important.     The 
most  so  perhaps  is  MttriaHc  or  JJydrx>-chlor%c 
AM,  which  consists  of  chlorine  and  hydrogen ; 
it  is  a  colourless  gas,  with  a  pungent  odour 
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ind  an  acrid  taste;  it  eztingnishes  burning 
bo^fies,  and  excites  coughing ;  it  is  expanded 
by  heat,  and  decomposed  by  electricity;  it 
readily  absorbs  atmospheric  moisture,  and 
then  becomes  liquid  mnriatio  acid,  which  has 
the  smell  and  add  properties  of  the  gas. 

Muriatic  add  is  largely  used  in  chemistry 
and  the  aits.  When  it  is  mixed  with  nitric 
arid,  it  is  decomposed,  and  a  solution  of  chlo- 
rine is  obtained,  which,  under  the  old  name 
of  aqua  rtgia  or  modem  name  of  nitro-muriatic 
arid,  is  used  for  dissolving  gold  and  platinum. 

I^e  manufactore  of  chlorine  at  the  Felling 
Chemical  Woite,  near  Newcastle,  according 
U>  the  patent  obtained  by  Mr.  Lee  in  1842,  is 
eondocted  as  foUows : — Each  of  the  chambers 
for  the  manofactnre  is  covered  by  an  arch, 
orer  which  the  fomace  flue  is  led,  so  that  the 
heat  may  he  transmitted  downward  through 
the  arches  to  the  materials  placed  within  the 
domhers.  In  each  chamber  is  a  stone  trough, 
saeh  as  is  used  for  the  condensers  and  flues 
of  alkali  works.  One  side  of  each  chamber 
is  fontished  with  a  leaden  door,  and  at  the 
opposite  side  is  a  pipe  of  lead  or  of  earthen- 
ware for  the  escape  of  the  chlorine.  The  fire 
hemg  kindled,  and  the  chamber  sufficiently 
healed,  lumps  of  manganese  are  placed  in  the 
troogbsy  and  the  doors  closed ;  muriatic  add 
is  then  introduced  through  glass  tubes,  con- 
veniently placed  for  that  purpose.  The  chlo- 
rine is  speedily  giren  off,  and  passes  into  an- 
c4ber  ehamber ;  and  the  muriate  of  manga- 
nese b  drawn  off  from  the  troughs  on 
the  completion  of  the  process  by  means  of 
ivphom. 

CHIjOROFORM  is  a  peculiar  compound 
limpd  ifaud,  which  is  soluble  in  alcohol  and 
ether,  and  dissolves  iodine,  phosphorus,  and 
sulphur.  Although  mankind  had  for  a  long 
time  had  reoonrse  to  yarious  narcotic  agents 
for  lehering  pain  in  disease,  it  was  not  till 
the  diacoreiy  by  Prs.  Jackson  and  Norton,  in 
America,  of  the  narcotising  powers  of  the 
Tipoiir  of  sther,  that  such  agents  were  em- 
ylofed  for  the  purpose  of  reUeving  the  dread- 
fid  Bnffieiing  endured  in  surgical  operations. 
This  discoveix  can  only  be  regarded  as  second 
is  importance  to  that  of  vaccination,  as  a  pre- 
voitrre  of  small-pox,  by  Br.  Jenner.  Scarcely 
had  it  been  genmlly  known  that  sther  pos- 
MSf^  the  power  we  have  mentioned  than,  in 
the  latter  end  of  the  year  1847,  Br.  Simpson, 
of  Edinbuighy  discovered  that  the  vapour  of 
chlfifofoon  possesses  the  same  powers.  The 
^Afxnerj  that  the  vapour  of  oUoroform  pre- 
faced the  same  effect  as  that  of  ffither  pro- 
daeed  scarcely  less  sensation  than  the  dis- 
covery of  the  powers  of  ssther  itself.  For  it 
many  advantages  over  lether  in  its 


application  to  the  production  of  insensibility. 
These  are — 1.  A  smaller  quantity  of  chloro- 
form than  of  aether  is  required  to  produce  the 
same  effect ;  for  thirty  or  forty  drops  upon  a 
handkerchief  or  sponge,  and  applied  to  the 
nostrils,  are  sufficient  to  produce  the  desired 
effect  2.  The  action  of  chloroform  is  more 
rapid  and  complete,  and  more  persistent  than 
that  of  eether.  8.  Frequently  ^fter  taking  the 
vapour  of  eether,  sickness  and  headache  come 
on;  but,  although  these  effects  sometimes 
take  place  with  chloroform,  they  are  not  so 
frequent.  4.  The  expense  of  chloroform  is 
much  less  than  that  of  eether,  from  the  small 
quantity  required. 

Chloroform  is  obtained  by  distilling  a  mix- 
ture of  chloride  of  lime,  water,  and  spirit. 

CHOCOLATE.     [Cocoa.] 

CHORLEY  is  one  of  the  busy  cotton- 
manufacturing  towns  of  Lancashire.  The  chief 
articles  of  manufacture  are  calicoes,  muslins, 
and  ginghams.  Eight  cotton  factories,  two 
print  works,  two  weaving  sheds,  bleaching 
works,  a  paper-mill,  coal-mines,  and  stone- 
quarries,  afford  employment  to  many  of  the 
inhabitants.  Another  large  cotton  factory  has 
been  just  completed.  A  new  patent  brick  and 
draining-tile  manufactory  has  been  recently 
established.  Four  miles  from  Chorley,  lead 
and  carbonate  of  barytes  are  found.  The 
Leeds  and  Liverpool  canal,  and  the  Lanca- 
shire and  Yorkshire  Railway,  are  of  great 
benefit  to  Chorley  in  affording  facilities  for 
the  carriage  of  goods.  A  very  large  increase 
has  taken  place  in  the  population  and  pros- 
perity of  the  town  owing  to  the  great  increase 
of  calico-printing. 

CHROMATYPE  is  the  name  given  by  Mr. 
Robert  Hunt  to  a  variety  of  the  photographic 
process  discovered  by  him  in  1842.  It  derives 
its  name  from  some  of  the  chromates,  espe- 
cially the  chromates  of  mercury  and  copper, 
employed  in  preparing  the  photographic 
paper. 

CHROMATIC  THERMOMETER  is  the 
name  given  by  Sir  Bavid  Brewster  to  an  in- 
strument consisting  of  several  rectangiilar 
plates  of  glass  placed  with  their  surfaces  in 
contact,  and  intended  to  measure  the  difference 
between  the  temperature  of  the  glass  and  of 
any  body,  solid  or  fluid,  which  may  be  applied 
to  it.  The  temperature  induced  in  the  glass 
must  however  be  below  that  at  which  the 
glass  would  become  red  hot.  The  heated 
body,  solid  or  fltiid,  being  in  contact  with  the 
edges  of  the  glass  plates,  the  inequality  of 
action  caused  by  differences  of  temperature  in 
the  parts  of  each  plate  of  glass  gives  rise  to 
differences  of  tint  in  the  polarized  light  of  the 
glass,  which  differences  are  made  to  measure 
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(soientiflcally  though  not  praoticaUy)  differ- 
enoes  of  temperature. 

CHROMIUM,  a  metal  discoTered  by  Yau- 
qaelin  in  the  year  1797,  is  pulverulent,  of  a 
yellowish  white  colour,  and  metallic  lustre. 
It  sufibrs  but  little  change  by  exposure  to  the 
air,  and  acids  act  upon  it  but  slightly.  Chro- 
mium combines  with  many  of  the  elementary 
substances.  Ohe  of  the  oxides  of  chromium 
has  a  green  colour,  and  is  the  colouring  matter 
of  the  emerald;  it  is  employed  to  give  a  green 
colour  to  glass  and  porcelain.  The  chromate 
of  lead  and  other  compounds  of  the  metal  are 
of  great  value  in  the  arts. 

CHRONOMETER.  Such  time-keepers  as 
are  used  for  determining  the  longitude  at  sea, 
or  for  other  purposes  where  great  accuracy  is 
required,  combined  with  portability,  are  called 
by  this  name.  Some  are  made  for  the  pocket, 
resemble  ordinaiy  watches  in  appearance,  and, 
like  them,  are  made  to  go  thirty  hours  with 
once  winding  up.  Marine  chronometers  are 
usually  larger,  with  dial -plates  three  or  four 
inches  in  diameter,  and  made  to  go  from  two  to 
eight,  or,  by  some  recent  improvements,  even 
as  many  as  thirty-two  days  with  once  winding 
up.  They  indicate  hours  (from  I.  to  XXIY., 
to  avoid  the  possibility  of  an  error  of  twelve 
hours),  minutes,  and  seconds,  often  on  sepa- 
rate circles;  and  they  are  furnished  with  a 
small  hand  to  indicate  the  days  which  have 
elapsed  since  the  winding  up.  The  mechanism 
is  enclosed  in  a  brass  box,  mounted  on  gim- 
bals, so  as  to  preserve  one  uniform  position, 
and  inclosed  in  a  mahogany  case. 

The  greater  part  of  the  mechanism  of  a 
chronometer  resembles  that  of  a  common 
watch,  but  is  constructed  with  every  possible 
provision  to  ensure  accuracy.  They  differ 
from  the  common  watch  chiefly  in  the  detached 
eMcapement  and  the  compensation  balance.  The 
former  is  a  contrivance  by  which  the  balance, 
the  vibrations  of  which  constitute  the  actual 
maasnra  of  time,  is,  daring  the  greater  part 
of  its  movement,  entirely  detached  from,  and 
consequently  unaffected  by,  the  train  of  wheel- 
work  from  which  its  impulse  is  derived;  the 
wheels,  in  fact,  standing  still  through  the 
greater  part  of  each  vibration.  The  compen- 
saiion-baianee  is  a  beautiful  contrivance  for 
counteracting  the  effect  of  changes  of  tempe- 
rature, which,  by  causing  an  ordinary  balance 
to  expand  and  contract,  occasion  a  variation 
in  the  extent  of  its  vibration,  and  consequently 
in  the  rate  of  going  of  the  time-piece  of  which 
it  forms  the  essential  feature.  This  correc- 
tion, in  the  ordinaiy  compensation-balance, 
is  effidcted  by  forming  the  rim  of  the  balance 
of  two  semicircular  slips  of  metal,  fixed  at  one 
end  only,  and  each  consulting  of  a  very  narrow 


riband  of  steel  joined  to  an  outer  rim  of  brass. 
Each  of  these  semicircular  slips,  consisting 
thus  of  two  metals  differently  aflbcted  by  heat, 
is  capable  of  altering  its  shape  with  eveiy 
change  in  the  temperature  to  which  the  chro- 
nometer is  exposed,  in  such  a  way  as  to  keep 
the  vibrations  of  the  balance  always  the  same. 
In  the  first  marine  chronometers,  constracted 
by  Harrison,  this  object  was  attahied  by  apply- 
ing such  a  compensating  apparatus  to  the 
balance-spring.  Arnold,  following,  probably 
unconsciously,  in  the  track  of  the  great 
French  watch-maker,  Le  Roy,  applied  it  to 
the  balance  itself.  Many  other  improvements 
have  been  made  in  the  chronometer,  render- 
ing it  almost  as  perfect  as  any  thing  from  the 
hand  of  man  can  be  expected  to  be ;  and  of 
late  years  vezy  ingenious  contrivances  have 
been  devised  by  Messrs.  Dent,  Eiffe,  and  Mo- 
lyneux,  for  correcting  certain  irregularities  of 
action  in  the  ordinary  compensation-balance 
and  producing  a  balance  surpassing  it  in  accu- 
racy of  movement  as  it  surpasses  die  balance 
of  a  common  watch. 

The  wonderful  accuracy  of  modem  chrono- 
meters was  made  the  means  in  1899  of  deter- 
mining the  longitude  of  New  York,  as  com- 


pared with  Greenwich.    The  first  experiment 
was  made  on  the  occasion  of  the  first  trip 
across  the  Atlantic  by  the  BriHMh  Queen.    The 
lon^tude  determined  by  that  mode  differed 
2*6<3  seconds  from  that  determined  by  the 
usual  astronomical  means.     Mr.  Dent  was 
^satisfied  with  a  discrepancy — ^manrelloasly 
small  to  the  minds  of  others — ^but  large  in 
the  estimation  of  one  accustomed  to  the  per- 
formances of  chronometers ;  and  he  deter- 
mined to  made  a  second  attempt    He  placed 
four  chronometers  under  the  care  of  Captun 
Roberts,  the  rates  of  which  had  been   pre- 
viously ascertained.    The  chronometers  made 
a  voyage  out  and  home  in  the  British  Qmeen, 
showing,  of  course,  Oreenwieh  time  all   the 
while;  and  on  being  compared  in  America 
with  other  chronometers  which  marked  Xnr 
Tork  time,  the   difference  of  longitude   was 
measured  by  this  difference  of  chronometer 
time.     So  astounding  was  the  aoouraej   of 
those  instruments,  that  while  the  difference  of 
longitude  between  the  observatory  at  Green- 
wich and  the  City  Hall  at  New  Totk  is  foirad 
by  the   best   astronomical   methods   to    bo 
4h.  56  m.  0'72s.,  it  was  measured  bj   tho 
chronometers  to  be  4  h.  56  m.  0*24  s., — a  differ- 
ence of  less  than  half  a  second !  It  was  found 
that  the  chronometers  were  able  to  withstand 
the  shaking  of  the  vessel,  and  all  other  dis- 
turbances incidental  to  a  steam-ship,  withont 
perceptibly  marring  their  action. 
Mr.  Dent,  shortly  afterwards,  determined 
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by  chronometric  meaziB  the  difference  of  lon- 
gitude between  Greenwich  and  Devonport. 
Afl  ascertained  by  the  Trigonometrical  Surrey, 
the  difference  of  longitude,  between  the  Ob- 
sarvatory  at  Greenwich  and  the  flag-staff  on 
Mount  Wjae,  near  Devonport,  is  16  m.  $6*1  f . ; 
while  the  difference  given  by  a  mean  of  four 
chronometers  was  16  m.  89'88«— adiflb^nceof 
leas  than  two  seconds. 

Puring  the  last  fiye  years,  there  have  been 
219  Admiralty  chronometers  at  Greenwich 
Obserratoiy.  It  is  curious  that  in  these  suc- 
cessive years,  18^5-6-7-8-9,  five  different 
makers  stood  successively  first  on  the  list,  in 
zeapect  to  the  accuracy  of  the  chronometers 
made  by  them;  showing  how  closely  the  spirit 
of  honourable  scientific  competition  has 
brought  them  on  a  level  one  with  another.  Of 
the  whole  number  79  were  purchased  for  the 
public  use ;  the  highest  price  paid  was  68/.  5<. 
[Cx^ocK  AKD  Watch  Making.] 

CHUBCH.  The  principal  type  of  a  complete 
church,  as  an  architectural  structure,  is  a  cathe- 
dral. Almost  eveiy  cathedral  is  varied  in  plan, 
although  the  leading  features,  the  nave  and 
choir,  are  found  in  almost  all.  The  plan  usually 
consists  of  agalilee,  or  ch^el,  at  the  principal 
entrance;  the  save,  or  main  body  of  the 
church ;  the  side  aisles,  which  do  not  rise  so 


usnally  a  toww,  sometimes  snrmoontad  by  a 
spire.  The  nave  of  a  Gk>thifl  cathedral  is  sup- 
ported by  olastared  oolumns,  arehed  from  one 
to  the   other,   over  which  there  is  osuallj 
a  row  of  small  anhaa  fdrmiag  a  gaUery,  which 
is  ealled  the  trifwium,  and  above  an  windows 
called   elere-stovy  windows.      Th«    ohapter- 
house  and  doister  sm  lai^e  and  important 
features  in  many  of  our   oathednls.    The 
finest  ehapter-hottsea  in  England  aie  of  a 
polygonal  form,  and  have  in  some  eases  a  oo- 
lumn,  or  eluster  of  eolmnns,  in  the  oentre,  to 
support  the  vaulted  roof.    The  eloistures  are 
rectangular  indosures,  with  a  richly  orna- 
mented and  arehed  galleiy  running  round  the 
sides.    Bueh  are  the  leading  fsatures  of  the 
cathedrals  and  large  ehnrshes  of  Eofopa.  The 
numerous  cathedrals  of  Stance,  Italy,  and 
Germany  present  beantiAil  specimens  of  ar* 
dhiteetnre,  not  only  io  the  Oothio  style,  hot 
also  in  the  ItaUan  style.    8t  Peter's  at  Borne 
is  the  largest  eathedral  in  Burope.     Vienna 
and  Strasburg  have  the  higheet  spires ;  the 
former  is  465  feet,  the  lattar  466  feet  high. 

CHURN.  The  common  ehum  for  *wiri*ig 
butter  is  a  wooden  oask  rather  wider  at  bottom 
than  at  top,  eovered  with  a  round  lid  having  n 
hole  in  the  centre.  Through  this  hole  passes 
a  round  stick  about  four  feet  long,  inserted  in 


high  as  the  nave,  and  are  placed  on  each  side  the  eeotre  of  a  round  flat  board  having  holsa 


of  the  nave,  sometimes  with  chapels,  at  other 
times  without,  between  the  openings  formed 
by  the  windows;  the  choir,  or  place  for  the 
ceremonies  of  the  church;  the  transept,  or 
division  at  right  angles  to  the  end  of  the  nave 
next  the  ehoir,  which  projects  on  each  side, 
and  forms  a  cross  on  the  plan.  Some  cathe- 
drals have  a  double  transept,  and  the  tran- 
septs have  often  aisles.  At  the  end  of  the 
choir  is  the  high  altar,  behind  which  is  occa- 
sionally a  lady  chapel,  or  chapel  to  the  Virgin. 
The  choir  end  of  a  cathedral  is  sometimes  ter- 
minated by  an  apsis  or  semicircular  end. 
Along  the  sides  of  the  choir  are  ranged  richly 
carved  seats,  ornamented  with  arches,  pin- 
nacles, and  tracei^',  carved  in  oak.  The 
bishop's  seat,  richer  than  the  others  and 
raised  above  them,  is  on  one  side,  at  the 
eastern  end.  The*  choir  has  also  side  aisles. 
Cloisters  and  a  chapter -house  are  usually 
attached  to  English  cathedrals.  The  minor 
parts  of  a  cathedral  are  the  muniment  room, 
the  library,  the  consistory  court,  the  vestries 
of  the  deso  and  chapter,  minstrels'  chapels,  a 
fonty  and  a  minstrels*  galleiy.  Beneath  the 
body  of  the  cathedral  there  is  usually  a  crypt, 
or  low  basement,  supported  on  arches  spring- 
ing firom  thick  columns,  as  in  Canterbury  Ca- 
thedral and  others.  At  the  point  of  intersec- 
tion of  the  transept  with  ^e  nave  there  is 


m  it ;  the  diameter  of  this  board  is  a  httle 
less  than  that  of  the  top  of  the  ohom.  The 
milk  is  churned  by  giving  a  vwtieal  movement 
to  the  board  immersed  in  it. 

There  is  obvionsly  a  great  wasta  of  power 
in  such  a  contrivance ;  and  many  farna  have 
been  devised  to  render  the  work  of  the  ehomer 
more  efleaciotis.  One  of  the  most  rocent  is 
the  atmoipheric  churHf  made  by  Mr.  Samnelson. 
It  consists  of  a  square  box,  inside  which  are 
fbnr  vanes  or  boards,  made  to  rotate  round  a 
central  horizontal  axis,  the  handle  of  which 
projects  through  one  side  of  the  box.  Two  of 
the  vanes  are  peiforated,  and  two  are  solid ; 
the  former  break  the  eream  and  sepsrate  the 
butter  firom  the  butter-milk ;  while  the  latter 
cau.se  air  to  be  forced  into  the  milk.  These 
chums  are  made  of  various  sixes,  to  ehum 
firom  4  to  96  quarts,  and  are  sold  fimn  SO*,  to 
to  110s.  each. 

CIDER,  or  CYBEB.  There  are  two  eider 
districts  in  this  country.  The  Hereford  cider 
district  is  comprised  in  the  four  soontias  of 
Hereford,  Gloucester,  Worcester,  and  Mon- 
mouth ;  the  Devonshire  eider  district  in 
those  of  Devon,  Dorset,  Somerset,  and  Corn, 
wall. 

The  principal  kinds  of  apple  used  in  these 
districts  for  cider  are  the  New  Foxwhelp,  the 
Wilding,  the  Cherry  Pearmain,and  the  Yellow 
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and  Bed  Konnao.  In  the  Devonshire  difi- 
tzict,  the  Bitoations  ohosen  for  orchards  are 
generally  hollow  dells  or  shelving  banks,  in 
the  neighboorhood  of  the  farm-houses,  the 
land  on  which  they  are  planted  being  pat  to 
little  other  use ;  while  in  the  Hereford  dis- 
trict the  choice  is  determined  chiefly  by  the 
quality  of  the  soil,  without  reference  to  the 
position  of  the  fazm-house.  Very  little  atten- 
tion is  paid  to  enriching  the  soil  round  the 
trees  when  once  they  have  been  planted.  In 
by  far  the  largest  proportion  of  orchards,  with 
the  exception  of  gathering  the  fruit,  nothing 
is  done  to  the  trees  from  the  beginning  of  the 
year  to  the  end.  The  fruit  of  the  different 
varieties  of  apple  ripen  at  different  times  of 
the  year,  earlier  or  later,  according  to  the  sea- 
son. The  oustomaiy  method  of  picking  the 
fruit  is  by  striking  the  tjeee  with  poles,  pro- 
vincially  called  *  poulting,'  and  then  gathering 
the  fallen  apples;  but  it  is  better  economy  to 
pay  a  small  extra  price  for  collecting  the  fruit 
which  falls  at  several  times.  When  the 
^ples  have  been  gathered,  each  sort  by  itself 
18  collected  into  heaps,  about  ten  inches  deep, 
where  they  remain  for  a  month,  or  more,  until 
they  become  meUow ;  they  are  then  ready  for 
the  mill. 

Cider  is  manufactured  with  very  rude  ma- 
dhinexy,  by  the  following  process : — The  apples 
are  thrown  into  a  circular  stone  trough,  usu- 
ally about  eighteen  feet  in  diameter,  called  the 
duue,  round  which  the  runner^  a  heavy  circu- 
lar stone,  is  turned  by  one  or  two  horses.  The 
crushed  pulp  or  mtut  is  pressed  between  horse- 
hair cloths,  and  the  juice  expelled.  This  juice 
is  poured  into  casks,  placed  either  out  of  doors, 
or  in  sheds  where  there  is  a  free  current  of 
air.  In  about  three  or  four  days  the  liquor 
feiments ;  the  thick  heavier  parts  subside  as 
a  sediment  at  the  bottom  of  the  cask,  and  the 
lighter  becomes  bright  dear  cider.  This  is 
ifaen  racked,  or  drawn  off  into  another  cask. 

The  fbrmentaticm  of  cider  is  a  process  re- 
quiring great  care  and  skill.  Slight  fermenta- 
tion will  leave  the  liquor  thick  and  unpalata- 
ble; rapid  fermentation  will  impair  both  its 
atrcoigth  and  durability;  excetsive  fennentation 
will  make  it  sour,  hanh,  and  thin.  It  is  not 
the  habit  of  the  farmer  to  add  sugar,  treacle, 
brandy,  or  any  ooloniing  matter  to  the  liquor; 
it  is  only  adulterated  in  the  hands  of  cider 
dealers  and  publicans,  who  often  *  doctor  *  up 
sour  cider  to  make  it  palatable. 

At  the  beginning  of  January  the  cider  is 
moved  into  cellars,  where  hj  laige  growers  it 
18  frequently  stored  in  casks  of  great  capacity, 
oontaining  1000,  1600,  or  even  2000  gal- 
lons. In  March  the  liquor  is  bunged  down ; 
it  ia  then  At  lor  JWll^  «nd  may  be  used  soon 


afterwards,  though  it  wiU  greatly  improTe  by 
keeping. 

Cider  of  good  quality  is  made  in  Ireland,  in 
the  counties  of  Waterford  and  Cork ;  in  Nor- 
mandy, whence  we  have  many  of  our  best 
apples;  in  Belgium;  and  of  inferior  qnalitjr 
in  Gtermany.  It  is  also  made  in  abundance, 
and  of  excellent  quality,  in  many  parts  of  the 
United  States  of  North  America. 

CIGAB.     The  manufacture  of  cigars  is 
exceedingly  simple.     A  boy,  with  a  quantity 
of  unstripped  leaves  before  him,  takes  them 
one  by  one,  strips  them,  and  then  passes 
them  to  the  cigar-maker,  who  is  seated  in 
front  of  a  low  work-bench,  which  has  raised 
ledges  on  eveiy  side  excepting  that  nearest  to 
him.    He  takes  a  leaf  of  tobacco,  spreads  it 
smoothly  before  him  on  the  bench,  and  cuts 
it  to  a  form  resembling  one  of  the  gores  or 
stripes  of  a  balloon.    He  then  lays  a  few  frag- 
ments of  tobacco  leaf  in  its  centre,  and  rolls 
the  whole  up  into  a  form  nearly  resembling 
that  of  a  cigar.    The  next  operation  is  to 
place  the  partially-fonned  dgar  in  an  iron 
guage,  which  cuts  it  to  a  given  length.    The 
maker  then  lays  a  narrow  strip  of  leaf  upon 
the  bench,  and  rolls  the  cigar  spirally  in  it 
All  this  is  done  with  great  rapidity,  a  few 
seconds  being  sufficient  for  the  production  of 
a  cigar.    The  cigars  are  Anally  dried  for  sale. 

The  following  account  of  the  dgar  manu- 
facture at  Havannah  appeared  in  some  of  the 
London  journals    in    16-11: — The    greatisst 
manufacturers  of  Havannah   dgars  are  Ca- 
banas,   Hernandez,    Silva,   and  Bencardui; 
there  are  a  hundred  others  of  less  note,  who 
make  from  10,000  to  100,000  a  day.    The 
dgar  is  composed  of  two  distinct  parts,  the 
inside  and  the  cover.    For  these,  two  different 
kinds  of  leaves  are  used ;  of  which  that  for 
the  cover  is  generally  finer  in  texture  and 
more  pliant    These  leaves  are  damped  the 
night  previous  to  their  being  made  up ;  when 
rolled,  they  are  placed  on  a  large  table,  where 
they  are  divided  into  the  various  quahties  of 
first,  second,  third,  &c.,  and  priced  accord- 
ingly.   Those  which  are  most  carefully  roUed 
are  called  Begaliat,  and  are  sold  at  22  to  26 
dollars  per  thousand;  while   the  second  best, 
which  are  of  the  very  same  tobacco,  and  made 
by  the  same  man,  only  with  less  care,  are  aold 
at  14  dollars ;  and  others  are  done  so  low  as 
6  dollars.    D.  Hernandez  employs  about  fifty 
men  in  his  manufactory.  Of  the  best  oovamou 
dgars,  a  workman  can  make  a  thousand  a 
day ;  of  the  Regalias  six  hundred.     The  daily 
issues  from  that  immense  yoAricci  are  about 
80,000  cigan ;  which  at  14   dollars   per  thou- 
sand would  give  nearly  10(M.  per  di^.     They 
pay  an  export  duty  of  half  a  doUar  per  ihou- 
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sand,  and  an  import  duty  in  England  of  nine 
shillhigs.  The  yerj  best  in  quality  do  not 
find  Uieir  way  to  Europe,  becanse  they  are 
not  fashionable  here :  they  are  generally  dark 
eoloiind;  whereas  a  light  cdonred  and 
smoothly  rolled  cigar  is  preferred  to  the 
strong  and  highly  flayoored  rough  ones,  which 
are  the  best. 

CI'NCHONA;  Jesmi^  or  Permfian  Bark, 
By  whom  the  important  properties  of  the  va- 
nous  species  of  this  genus  was  first  made 
known  to  Europeans  is  unrecorded.  The  na- 
tiTe  Perunans  attached  no  febrifugal  import- 
aoee  to  the  bark.  Its  introduction  to  Europe 
took  place  through  the  Spaniards  in  the  year 
1640.  little  was  known  of  the  tree  producing 
this  substance  till  the  yoyage  of  La  Conda- 
saine,  who,  in  1738,  first  printed  a  detailed 
aooonnt  of  QttmqMUM,  as  it  was  ti^n  called. 

The  manner  of  collecting  the  Cinchona 
Urk  of  eommeroe  is  thus  described: — ^In  the 
month  of  April  the  preparations  for  an  expe- 
dition eommanee;  and  in  May  the  people  start 
for  the  forest,  whence  the  last  green  bales  are 
tnaamitted  home  in  Noyember.  They  fell 
the  trees  dose  to  the  root,  sparing  those 
trunks  which  i^pear  too  young,  as,  till  they 
hare  attained  maturity,  the  bark  is  of  no 
value.  The  next  process  is  to  diyide  the 
stems  into  pieces  of  uniform  length,  rejecting 
only  the  very  smallest  branches.  The  bark 
ii  then  eat  lengthwise,  so  as  to  remoye  the 
lind  without  iiyuiing  the  wood  or  seyering 
•OT  of  the  fibres.  In  a  few  days  the  bark  is 
taken  off  in  strips  as  broad  as  possible.  In 
the  market  the  yalue  of  the  bark  depends  on 
the  eelerity  with  which  it  is  dried.  In  the  dense 
f oresta  it  is  impossible  to  perform  this  opera- 
tion properly,  and  therefore  the  bundles  oi 
greeo  bark  are  dispatched  with  ail  speed  to 
the  nearest  inhabited  place,  where  the  person 
ippointed  to  take  charge  of  them  is  stationed. 
They  are  laid  in  a  spot  exposed  to  the  full 
iOioQ  of  the  sun,  and  the  greatest  care  is  re- 
quisite to  protect  them  firom  the  wet. 

Cinchona  harics,  in  England,  are  classed 
Oder  three  heads — pale,  yellow,  and  red 
talks.  Of  each  there  are  seyeral  yarieties. 
Of  the  Pate  Barks,  three  yarieties  are  known 
at  English  commerce: — 1,  Crown  or  Loxa 
Bark*  2,  Gray,  Silyer,  or  Huanuco  Bark; 
).  .Uh  Bark.  These  are  always  quilled,  and 
eerer  in  flat  pieces.  The  powder,  which 
czrea  the  name,  yaries  from  gray  to  fawn 
eoloar.  The  Crown  Bark  occurs  in  pieces 
from  6  to  14  inches  long,  the  quills  yarying 
in  diameter  from  the  fourth  or  eyen  smaller 
put  of  an  inch  to  nearly  half  an  inch.  The 
tobvr  of  the  exterior  is  marked  dark  gray,  in 
•jme  ifeciniens  yerging  to  brown.  The  odour 


resembles  that  of  tan.  The  taste  at  first  is 
slightly  astringent,  and  faintly  acid;  after- 
wards yeiy  astringent,  somewhat  bitter,  but 
not  acrid.  The  Gray  and  Ash  Barks  differ 
from  the  Crown  chiefly  in  tint. 

The  Yellow  Barks  also  present  three  yarie- 
ties. The  yariety  best  known  in  England 
occurs  in  two  forms — quills  and  flat  pieces ; 
the  quills  were  formerly  most  prized,  but  all 
well-informed  i>er8ons  now  prefer  the  flat 
pieces  as  much  richer  in  quinia.  The  exter- 
nal surface  is  generally  grayish  brown,  in- 
clining to  blackish,  yellow,  or  whitish,  accord- 
ing to  the  kind  of  lichen  by  which  it  is  beset 
The  flat  Yellow  Bark,  or  that  In  splints, 
occurs  either  with  the  epidermis  or  divested 
of  it 

The  Bed  Bark,  of  which  one  kind  only  is 
known  in  English  trade,  was  not  much  used 
in  Europe  till  1779.  It  occurs  in  quills  and 
flat  pieces,  most  frequently  in  the  latter 
form. 

The  yarious  forms  of  Cinchona  Bark  are 
justly  considered  the  most  valuable  tonic  and 
febrifugal  medicines  we  possess;  and  the 
commerce  in  them  has  thereby  become  im- 
portant 

CINCHONIA,  is  a  vegetable  alkali  con- 
tained  in  all  the  varieties  of  Cinchona,  but 
principally  in  the  Cinchona  lancifolia^  or  pale 
bark.  Clnchonia  has  a  peculiar  bitter  taste ; 
and  combines  with  many  of  the  acids  to  pro- 
duce a  peculiar  class  of  salts. 

CINNABAR.     [Mercury.] 

CINNAMON  has  been  known  to  European 
nations  fjrom  very  high  antiquity.  That  which 
is  now  chiefly  consumed  in  England  is  the 
aromatic  bark  of  a  small  tree  found  in  the 
island  of  Ceylon.  The  time  for  stripping  off 
the  bark  is  horn  May  to  October.  The  bark, 
after  being  removed  from  the  branches,  is 
tied  up  in  bundles  for  twenty-four  hours,  du- 
ring which  time  a  sort  of  fermentation  takes 
place,  which  greatly  facilitates  the  separation 
of  the  outer  part  of  the  bark  firom  the  cuticle 
and  the  epidermis,  which  is  very  carefully 
scraped  off  the  Ceylon  cinnamon.  It  is  then 
rolled  up  into  quills,  or  pipes,  about  three  feet 
in  length,  the  thinner  or  smaller  quills  being 
surrounded  by  larger  ones,  a  mark  which  al- 
ways distinguishes  cinnamon  from  cassia.  It 
is  then  conveyed  to  Colombo,  where  it  is 
sorted  by  government  inspectors  into  three 
kinds,  of  which  the  two  finest  alone  are  al- 
lowed to  be  exported  to  Europe,  while  the 
third,  or  inferior  kind,  is  reserved  to  be  dis- 
tilled, along  with  the  broken  pieces  of  the 
other  two,  for  the  purpose  of  obtaining  the 
oil  of  cinnamon.  The  select  cinnamon  la 
formed  into  bales  of  about  92  i  lbs.  weight. 
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containing  some  pepper  or  coffee,  and  wrapped 
in  double  cloths  made  of  hemp. 

This  fine  cinnamon  occurs  in  pieces  about 
forty  inches  in  length)  generally  containing 
from  six  to  eight  rolls  or  quills  in  each,  one 
within  the  other,  of  the  thickness  of  vellum 
paper,  of  a  dull  golden  yellow  colour.  It  is 
yery  fragrant,  agreeably  aromatic,  taste  plea- 
sant, warm,  aromatic,  slightly  astringent. 
Analysed  by  Vauquelin,  it  yielded  rolatile  oil, 
tannin  in  large  quantity,  an  azotised  colouring 
matter,  a  peculiar  aoid,  mucilage,  and  fecu- 
lum. 

The  root  of  the  cinnamon  tree  yields  a  kind 
of  camphor,  and  the  leaves  yield  an  oil  which 
resembles  oil  of  cloves,  which  it  is  often  used 
to  adulterate.  This  is  quite  distinct  from  the 
oil  of  cinnamon  obtained  from  the  batk.  The 
ripe  berries  yield  by  decoction  b  solid  volatile 
oil,  similar  to  the  oU  of  junipers. 

Catsia  is  often  mistaken  for  cinnamon ;  but 
they  differ  in  the  following  particulars :  The 
bales  in  which  Cassia  arrives  are  much  smal- 
ler, containing  only  fh)m  two  to  four  pounds, 
bound  together  by  portions  of  the  bark  of  a 
tree.  The  quills  are  thicker,  rolled  once  or 
twice  only,  and  never  contain  thinner  pieces 
within;  the  diameter  of  the  bark  is  much 
thicker  than  that  of  cinnamon,  and  harder, 
and  the  outer  rind  less  careftdly  removed.  It 
has  the  odour  of  cinnamon,  but  fainter  and 
less  grateftd;  the  taste  more  acridly  aromatic, 
pungent,  less  sweet,  at  the  same  time  more 
poweifuUy  astringent,  yet  mucilaginous. 

on  of  Cinnamon  is  obtained  chiefly  ftom 
the  fhigments  which  fall  firom  the  quills  during 
the  inspection  and  sorting  at  Colombo.  These 
fragments  are  coarsely  powdered,  and,  after 
being  immersed  for  forty-eight  hours  in  sea- 
water,  are  distilled,  when  a  milky  fluid  comes 
over,  which  separates  into  two  parts,  a  light 
oil  which  floats  on  the  water,  and  a  heavy  one 
which  sinks.  In  time  a  spontaneous  separa- 
tion cakes  place,  and  there  are  formed  trans- 
parent crystals  of  tiearopten^  or  cinnamon 
camphor.  Oil  of  Coisia  is  also  obtained  by 
distillation;  at  first  it  is  whiter  than  oil  of 
cinnamon,  afterwards  it  becomes  yellow,  but 
never  of  such  a  fiery  yellow  as  cinnamon-oil. 
The  odour  is  agreeable,  but  not  so  delicate ; 
the  taste,  acrid,  burning,  but  different  firom 
dnnamon. 

Oil  of  cinnamon,  as  a  costly  article,  is  often 
adulterated  with  oil  of  cassia ;  with  Uie  oil  of 
cassia-buds ;  with  the  oil  of  the  Chaws  kmro- 
ceiYuiM,  or  cherry-laurel ;  and  it  is  also  said 
with  oil  of  bitter  almonds,  an  exceedingly  dan- 
gerous intermixture. 

Cinnamon  is  «a  extrmnely  valuable  aroma. 
tao  •timaliakJiliMi  Both  in  oookeiy  aad  in 


medioine.    Cassia  has  similar  propertiM  in  a 
less  degree. 

847,868  lbs.  of  cinnamon  weiw  imported  in 
1848. 

GIPOIilN  Is  a  variety  of  gtven  mariile  with 
white  zones,  fonnd  in  tha  viofaiitlea  of  Borne 
and  Autun. 

CIRCLE.  The  following  rules  rsspaeting 
the  circle  ere  of  oonstant  application  in  me- 
chanical operations.  To  find  the  cireumfer- 
enee  of  a  cirde  (with  more  than  raffieient 
nearness  for  praetioal  poxposea)  take  the  I18th 
part  of  866  times  the  mameter,  or  8.14150 
times  the  diameter.  To  find  the  area  in  t^iMrv 
units,  multiply  the  number  of  units  in  the  ra- 
dius by  iteelf,  and  take  the  118th  part  of  865 
times  the  result  (or  multiply  by  8.14160). 

CIBGUMFEBENTOB.  Thto  instrument 
is  a  species  of  surveying  eompass,  eonsiflting 
of  one  circular  plate  of  brass,  graduated,  and 
of  another  turning  on  the  same  azia,  which 
carries  a  vernier ;  these  are  supported  on  a 
tripod  stand,  and  may  be  rendered  hoviaontal 
by  means  of  smaU  spkit-levels.  The  upper 
plate  carries  two  sight-vanes  or  perforated 
plates  in  vertieal  positions,  at  the  opposite  ex- 
taremities  of  a  diameter,  and  through  these  an 
object  is  seen  when  the  hearinp  of  a  station 
line  ftom  the  magnetio  meridian  is  to  he 
found. 

Such  an  instrument,  being  far  inferior  to  a 
theodolite  in  respect  of  the  aecnracy  with 
which  by  its  means  a  survey  may  be  made,  {« 
not  much  used  in  Europe ;  but  in  the  United 
States  of  Ameriea,  and  in  the  British  Colonies, 
where  land  is  less  valuable,  it  is  almost  the 
only  instrument  employed. 

OrTHARA  was  an  aneient  stringed  instru- 
ment, supposed  to  have  been  somewhat  like 
the  piodem  guitar. 

CITBIC  ACID.  This  aeid  exists  in  nume- 
rous firuits,  partioulariy  those  of  the  orang» 
tribe,  such  as  the  If^on  and  lime,  either  alone 
or  with  mafic  and  other  acids ;  sngar,  nium- 
lage,  and  extractive  are  also  present.  It  is 
colourless,  inodorous,  and  ertremdy  sour. 
When  decomposed,  it  yields  pyrodtiio  aoid, 
and  several  other  compounds.  The  dtrio  add 
is  separated  and  purified  on  a  large  aeale. 
Oitrio  add,  when  cfystallised,  haa  Boarady  any 
odour,  but  a  very  distinct  aoid  taste.  It  la  «o- 
Ittble  in  eold  and  still  more  in  warm  water.   It 

is  used  as  a  dischaii^e  in  oalioo  prmtnag. 

Citric  add  combines  with  ammonim,  potash, 
soda,  iron,  rinc,  copper,  silver,  lead,  and  o<lier 
bases,  to  form  salts.  ^^^* 

Concentrated  dtrie  acid  is  •<«>/ ^J^  «™^ 
but  lemon  juice  is  gmteftfly«rif    To  Imrtrts 

Ihe  natural  state,  eitrio  ••i*  « ,f  ^J^^^Ti 
hffgely  diluted.     In  this  state  It   piroves  a 
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pleasant  drink  in  fevers  and  dSseases  where 
the  temperatore  of  the  body  rises  above  the 
natural  standard.  According  to  Bronssais,  it 
agrees  better  than  any  other  add  with  the  sto- 
mach when  aflbcted  with  acute  inflammation. 
It  is  not  so  pleasant  as  lemonade  prepared 
from  new  fresh  lemons ;  and,  according  to  the 
statement  of  Sir  G^.  Blane,  the  solution  of  citric 
add  is  not  so  efflcadous  in  the  prevention  and 
cure  of  sea-scurrj  as  the  recent  lemon-juice. 
This  is  attributable  to  the  absence  of  the  vola- 
tile oil  and  the  bitter  piindplo  of  the  rind, 
which  are  valuable  adjuncts  to  the  dtric  add 
in  its  action  on  the  stomach.  The  utility  of 
lemon-juice  in  promoting  the  digestion  of  ge- 
latinous meats,  such  as  veal  and  turtle,  is  well 
known.  Fresh  lemon  Juice  may  be  preserved 
in  bottles  in  the  same  way  as  ripe  fruits,  by 
boiling  the  bottles  in  which  it  is  contained  for 
half  an  hour,  first  placing  them  in  cold  water 
and  gradually  heating  it,  and,  as  soon  as  the 
contents  of  the  bottles  have  fkUeft  to  the  tem- 
perature of  the  air,  dosing  them  hermetically. 
Where  lemon  juice  so  preserved,  or  fresh  le- 
mons, cannot  be  obtained  by  ships  on  long 
voyages,  the  dissolved  dtrio  add,  to  which  a 
portion  of  an  alcoholic  extract  of  lemon  peel 
may  be  added  at  the  time  of  using,  is  some- 
times used  when  apprehensions  of  scurvy  are 
entertuned. 

Citric  acid,  as  well  as  lemon  juice,  is  much 
employed  to  decompose  alkaline  carbonates, 
forming  therewith  pleasant  eflbrvescing  solu- 
tions. 

CITBOK,  is  one  spedes  of  that  important 
kind  of  fruit  which  includes  the  Leuon  and 
O&AKas. 

CIVET  is  a  perftune  obtained  from  an  ani- 
mal bearing  the  same  name.  The  animal  is 
a  native  of  North  Africa,  and  is  two  to  three 
feet  in  length.  The  perftmie  is  procured  by 
scraping  the  inside  of  the  pouch  with  an  iron 
spatula,  at  intervals  of  three  or  four  days; 
about  a  drachm  may  be  obtained  each  time. 

As  dvet  sells  at  rather  a  high  price,  that 
which  goes  by  the  name  in  the  market  is  too 
often  adulterated  with  suet  or  oil. 

CLACKMANNANSHTRE.  This  Scottish 
county  presents  a  fair  amount  of  produce  and 
manufacturing  Industry.  In  the  parish  of 
Alloa  are  distilleries,  breweries,  manufactures 
of  yams,  plaidings,  shawls,  tartans,  druggets, 
and  blanliets,  com  and  flour  miUs,  besides  a 
glass  work,  a  fbundiy,  a  brick  and  tile  work 
and  pottery,  and  a  tan  work.  There  are  sal- 
mon fishings  in  the  Forth.  The  manufacttu^ 
of  Scotch  blankets  and  serge  was  formerly 
carried  on  at  Tillieoultty,  but  shawls  and  tar- 
tans have  been  found  more  lucrative,  and  have 
engrossed  much  of  the  industry  of  this  popu- 


lous village.  Small  quarries  of  sandstone  and 
limestone  are  wrought  in  various  parts  of  the 
county,  but  the  most  important  branch  of  in- 
dustry pursued  is  the  working  of  the  extensive 
coal  fields  in  Alloa  and  Clackmannan  parishes, 
which  form  that  port  of  the  county  lying  on 
the  banks  of  the  Forth.  Coal  has  been 
wrought  here  for  200  years,  and  there  is  an 
immense  annual  exportation  of  that  article 
from  ABoa.  The  occupation  next  and  almost 
equal  in  importance  is  the  iron  manufacture, 
at  Devon  iron  works,  on  the  banks  of  the 
stream  of  that  name,  and  in  Clackmannan 
parish.  Small  railways  connect  these  several 
works  with  Alloa  harbour  and  Clackmannan 
Pow,  and  they  will  soon  be  brought  into  ready 
communication  with  all  the  great  maricets  by 
the  Stiriing  and  Dunfermline  line  of  railway. 
CLARET,  a  name  used  in  England  to  de- 
note the  red  wine  of  Hedoe,  or,  more  correctly 
a  mixture  of  that  wine  with  some  other  more 
full-bodied.  The  word  clairei,  from  which  the 
name  is  derived,  is  used  in  France  to  signify 
those  wines  which  are  red  or  rose-coloured ; 
but  the  name,  as  understood  by  us,  is  not 
Imown  in  that  country.    [Bobdeaux;  Wimb 

BfAKUFAOTUKE.] 

CLARIFICATION,  the  process  of  render- 
ing a  fluid  clear  by  separating  the  substances 
which,  being  suspended  in  it,  render  it  turbid. 
Isinglass,  gelatine,  bullocks'  blood,  and  white 
of  eggs,  are  em^oyed  for  the  purpose.  In 
the  great  London  porter-breweries,  a  liquid 
solution  is  prepared,  of  which  isinglass  is  one 
ingredient ;  and  a  very  small  portion  of  this 
*  fining-liquor  •  is  put  into  every  butt  of  beer. 

CLARINET,  a  musical  instrument  made 
of  wood,  similar  in  shape  to  the  oboe,  but  of 
rather  larger  dimensions,  and  having  a  fixed 
mouth-piece  containing  a  reed,  which  forms 
the  upper  joint  of  the  instrument  In  the 
orchestra  three  instruments  are  employed,  of 
different  dimensions,  namely,  a  c,  a  b,  and  an 
A  clarinet,  to  play  in  different  modes  or  keys. 
The  compass  is  from  e  in  the  base  to  o  in  aU 
tissimo.  The  clarinet  was  invented  about  a 
century  and  a  half  ago,  by  Denner  of  Niim- 
berg.  The  Base  Clarinet^  and  the  Contra-BoMe 
Olarinetf  invented  by  Strdtwolf,  about  twenty 
years  ago,  are  longer,  larger,  and  deeper-toned 
instruments  than  the  above. 

CLARION,  was  the  name  of  a  shrill  kind  of 
trumpet,  not  now  in  use. 

CLAVICHORD,  was  the  name  of  a  musieal 
instrument  which  preceded  the  i)ianoforie. 
The  strings  were  struck  by  brass  pins,  projeet- 
ing  from  the  remote  ends  of  the  keys,  instead 
of  by  hammers ;  but  the  tone  wa<»  one  which 
would  now  be  deemed  intolerably  harsh  and 
wiry. 
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CLAY.  Any  natural  miztnre  of  earths 
which  breaks  down  or  disintegrates  in  water, 
and  affords  a  plastic  ductile  mixture  may  be 
called  a  clay.  Pipe- Clay  is  of  a  grayish>white 
colour,  has  an  earthy  fracture,  and  a  smooth 
greasy  feel.  Potter's  Clay  disintegrates  by  ex- 
posure to  the  air ;  when  mixed  with  sand  it  is 
-made  into  bricks  and  tiles.  Stourbridge  Clay 
is  of  a  dark  colour;  it  is  extensively  employed 
in  the  manufacture  of  crucibles.  Brick-Clay 
or  loam  varies  much  in  appearance,  texture, 
and  composition ;  it  lies  in  abundance  upon 
the  London  clay,  and  frequently  rests  upon 
an  interposed  bed  of  sand.  London  Clay  is  a 
blueish  deposit,  often  including  beds  of  sand- 
stone. Plastic  Clay  consists  of  a  variable 
number  of  sand,  clay,  and  pebble  beds,  irregu- 
larly alternating,  lying  immediately  upon  the 
chalk.  Porcelain  Clay  is  of  various  shades  of 
white ;  it  is  dull  and  opaque ;  occurs  friable 
or  compact ;  feels  soft  to  the  fingers,  and  ad- 
heres to  the  tongue. 

Clay  is  an  essential  component  part  of  all 
fertile  soils.  A  day  soil  consists  of  a  large 
proportion  of  alumina  united  to  silica  of  vari- 
ous degrees  of  fineness,  and  frequently  also  a 
portion  of  carbonate  of  lime.  In  rich  wheat 
soils  the  sUica  is  veiy  fine,  and  intimately 
mixed  with  the  alumina ;  but  English  clays 
are  not  usually  of  this  character,  and  are  not 
so  much  approved  for  wheat  crops  as  lighter 
soils.  Clay  land  will  bear  aMrepetition  of  the 
same  crops  much  oftenerthan  lighter  lands. 
The  great  disadvantage  of  day  soils  in  a  moist 
climate  like  that  of  Great  Britain  arises  from 
an  excess  of  water,  and  the  obvious  remedy  is 
perfect  draining  of  the  subsoil.  [Dbainino.] 
Clay  is  extensively  used  in  many  parts  of 
England  to  improve  light  land,  by  being  car- 
ried on  the  surface  in  considerable  quantities. 
Burnt  clay  is  used  as  manure.  Clay  by  burn- 
ing alters  its  nature ;  it  becomes  insduble  in 
water,  and  loses  its  attraction  for  it ;  it  then 
resembles  silicious  sand,  and  may  greatly  im- 
prove a  very  strong  retentive  day,  tempering 
it  and  rendering  it  more  porous. 

The  Newcastle  district  will  furnish  many 
spedmens  of  clays  used  in  the  Arts,  for  exhi- 
bition at  the  approaching  industrial  festival. 
The  manufacture  of  fire  day  into  bricks,  &c., 
is  carried  on  very  extensivdy  in  the  ndghbour- 
hood  of  this  town;  and  among  the  artides 
exhibited,  formed  of  day,  vail  be  fire-bricks, 
vases,  pedestals,  and  ornaments  of  various 
kinds.  Stourbridge  will  in  like  manner  send 
specimens  of  those  clays  and  day-manufac- 
tures which  have  given  celebrity  to  t^at  town. 

CLE'PSYDrA.  Before  the  invention  of 
pendulum  docks,  it  was  not  unusual  in  astron- 
omical observations  to  measure  time  by  the 
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flowing  of  water,  upon  a  piindple  which^  in 
its  most  simple  application,  resembled  that  of 
the  hour-glass,  but  which  was  varied  by  con- 
trivances for  accuracy  or  ornament  Such  a 
contrivance  was  called  a  depsydra  or  water- 
clock.  The  Chaldeans  divided  the  di^  into 
twelve  equal  parts  by  a  Clepsydra.  Water- 
clocks  were  used  in  Egypt,  Greece,  and  Borne; 
and  there  is  evidence  that  they  were  used  in 
India  in  the  twelfth  century.  Many  fancifd 
forms  of  ClepsydrflQ  are  given  in  old  works  on 
Hydraulics  ;  but  modem  dock  and  watch 
work  has  rendered  them  quite  obsolete. 

CLICHE  MEDALLIONS.  Large  medal- 
lions are  sometimes  made  in  France  by  a  pro- 
cess called  en  elichie.  The  metal  of  which 
the  medallion  is  formed  is  used  while  in  a 
pasty  state,  between  solid  and  liquid.  Such 
medallions,  unlike  more  elaborately  wrought 
coins  and  medals,  have  a  device  on  one  ado 
only,  on  which  side  alone  they  are  intended  to 
be  seen ;  they  appear  to  ha^e  been  devised  ir 
France,  where  laige  and  cheap  medallions  aro 
more  prized,  and  are  mor«  extensivdy  pro- 
duced, than  in  England.  Ln  the  time  of  Na- 
poleon, it  was  customary  to  snake  large  medal- 
lions en  cUchke^  bronze  theuL,  mount  them  into 
the  lids  of  snuff-boxes,  and  protect  them  with 
convex  glasses. 

The  medallions  are  made  in  the  following 
way.    The  metal  employed  is  fusible  metal, 
[Alloy]  which  melts  at  a  vary  low  tempera- 
ture.   This  being  molted  in  an  iron  vessel,  a 
little  is  taken  up  in  a  ladle,  and  agitated  until 
it  assumes  a  pasty  consistency.    SufQldent  to 
form  one  medallion  is  poured  on  a  piece  of 
clean  paper,  placed  in  the  bottom  of  a  box  en- 
dosed  on  all ;  a  stamper  is  made  to  fall  sud- 
denly on  the  mass,  and  impress  a  device  upon 
it,  which  device  remains  when  the  metal  cools. 
The  device  is  produced  in  one  of  two  ways. 
In  one  case  the  original  medallion,  whidi  is 
to  serve  as  a  copy  for  those  to  be  made,  is 
used  as  a  model  from  which  a  mould  en  dicheo 
is  made,  and  this  mould  is  fixed,  fSaoe  down- 
wards, to  the  bottom  of  the  stamper ;  while 
in  the  other  case  a  die  is  engraved,  and  this 
die  itself  is  fixed  to  the  stamper.  It  is  obvious 
that  the  same  results  are  produced  by  both 
means.    The  box  contains  a  little  simple  me- 
chanism for  regulating  the   descent  of  the 
stamper,  and  to  prevent  the  semi-liquid  metal 
from  splashing  about.     The  medallions  are 
made  one  by  one,  and  removed  as  fast  as  made. 

The  medallions  are  generally  finished  by 
bronzing.  The  back  and  edge  are  brought 
true  by  turning  in  a  lathe ;  and  the  medallion 
is  then  sulijected  to  some  one  of  many  differ- 
ent routines  of  processes,  any  of  which  will 
impart  a  bronze-Uke  colour  to  the  suzface. 
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The  dies  or  moulds  for  cliche  medallions 
mAj  be  formed  of  iron,  brass,  copper,  woo<l, 
sulphur,  or  plaster.  The  Italian  figpire  casters 
often  employ  a  kind  of  dichee  method  in  pro* 
dodng  moulds  for  smaU  casts. 

GLITHEBOE,  in  Lancashue,  was,  mitil 
recently,  a  place  of  little  trade ;  bnt  extensive 
print  works    and  cotton  manufactories  have 
been  estabiishedf  which,  along  with  the  lime- 
kilns, provide    ample   employment  for    the 
increastng  population.    The   neighbourhood 
abounds  with  limestone,  for  which  there  is  a 
great  demand,  as  it  can  now  be  conveyed  by 
water  to  any  part  of  the  kingdom.    The  chief 
establishment  in  the  town  is  the  celebrated 
priDt-works  of  Messrs.  Thomson  at  Primrose 
Lodge,  on  the  south-west  margin  of  the  town. 
A  dam  has  been  thrown  across  the  valley  of 
Meartey  Brook,  to  form  a  reservoir  for  working 
the  great  water-wheel  of  these  works.    At  the 
beginning  of  the  present  year,  765  males  and 
121  females  were  employed  at  the  Primrose 
vorics.    Attached  to  the  works  is  a  farm  of  80 
teres,  snppUed  with  manure  by  means  of  sew* 
ige  refuse,  which  would  otherwise  contami- 
ntte  the  stz^eams.     The  chief  proprietor  of 
tbese  wofks  is  one  of  our  most  accomplished 
manufiMturers.      No    calico-printer    in   this 
coQstry  has  done  more  to  study  the  chemistiy 
of  cokmrs,  and  the  application  of  taste  to  the 
(.roduetion  of  designs. 

There  are  four  cotton  factories  at  Clitheroe, 
vfaidft  at  the  beginning  of  1850  employed  556 
aiales  and  1,117  females.  Nearly  one  third  of 
the  total  population  of  Clitheroe,  adults  and 
ehildren,  are  employed  at  the  five  large  esta- 
bUshmenta. 

The  Boston  and  Blackburn  Bailway  has  re- 
cendy  (/une  1850)  been  extended  to  GU- 
theroe. 

CLOA'CiS,  were  large  arched  drains  or 
«^!va3,  formed  under  the  streets  of  some  an- 
clent  Roman  cities.  The  most  remarkable 
*€ce  the  cloacs  of  Home,  large  portions  of 
vhich  still  remain,  and  which  were  doubUess 
4  b^  antiqiiity. 

The  cloaesB  of  Bome  consisted  of  several 
Wmebes,  which  ran  in  the  low  parts  between 
tU  hiSs ;  these  branches  fell  into  one  very 
i9f«  arched  drain,  constructed  of  solid  blodra 
4f  none,  called  the  Cloaca  Maxima.  A  per- 
*ioa  of  thia  cloaca  is  visible  near  the  arch  of 
^•mss.  The  arched  drain  of  the  Cloaca  Max- 
:Bia  is  fifteen  iSaet  wide,  and  thirty  high  Cthese 
^BBendons  inclnde  the  masonry),  with  three 
v^bef  in  contact  one  within  another :  in  some 
fnu  there  are  raised  paths  along  the  sides  of 
'^  cloaca ;  and  in  the  walls  are  stone  brack- 
^*<i  to  support  the  ends  of  the  waste  pipes  of 
the  fountain.    The  onlj  doace  or  drains  for 


a  city,  which  can  be  compared  with  the  oloacn 
of  Bome,  are  the  sewers  of  London. 

The  maintenance  of  the  Koman  doacsB  was 
originally  the  business  of  the  censors,  but 
afterwards  belonged  to  the  aediles.  Agrippa, 
during  the  cedileship,  made  numerous  large 
doacffi.  The  dty  of  Pompeii  had  cloacte  on  a 
smaller  scale. 

CLOCK  AND  WATCH  MAKING.  The 
first  author  who  has  introduced  the  term  horo  ■ 
loffium  as  applicable  to  a  dock  that  struck  the 
hours  appears  to  be  Dante,  who  was  bom  in 
1265  and  died  in  1321.  It  would  appear  from 
this,  that  stziking  clocks  were  known  in  Italy 
as  early  as  the  latter  part  of  the  thirteenth  or 
beginning  of  the  fourteenth  century.  There 
b  known  to  have  been  some  such  kind  of 
dock  at  quite  as  early  a  period  in  England ; 
but  it  is  considered  probable  that  the  next  fol 
lowing  century  produced  the  first  clock  pro 
perly  so  called,  the  term  horologium  having 
previously  induded  many  kind  of  time  mea 
surers.  Many  allusions  to  cdebrated  docks, 
in  France,  Itidy,  Germany,  and  Holland,  are 
to  be  met  with,  belonging  to  the  fourteenth 
and  fifteenth  centuries.  It  is  now  believed 
that  a  regulated  dock  was  not  the  invention 
of  one  man,  but  a  compound  of  successive 
inventions,  each  worthy  of  a  separate  con- 
triver. 

There  was  a  dock  made  in  1364  by  De 
Wyck,  for  the  Emperor  of  Germany,  which 
had  two  pallets  worked  by  a  crown-wheel,  and 
two  weights  on  a  lever  to  regulate  the  move- 
ment to  time.  In  1484  Walthus  made  a  ba- 
lance-dock for  astronomical  observations.  In 
1560  Tycho  Brahe  had  four  clocks  which  in- 
dicated hours,  minutes,  and  seconds  ;  the 
largest  of  which  had  only  three  wheels,  one 
having  1200  teeth.  In  1577  Moestlin  had  a 
dock  whose  beats  enabled  him  to  determine 
approximately  the  apparent  diameter  of  the 
sun.  At  what  time  watches  or  small  clocks 
were  introduced,  by  the  use  of  a  mainspring 
instead  of  a  weight  as  the  moving  power,  is  not 
known ;  but  it  is  supposed  to  have  been  in 
the  early  part  of  the  sixteenth  century.  Gali- 
leo's discovery  of  the  isochronism  of  the  pen- 
dulum paved  the  way  for  the  introduction  of 
pendulum  docks ;  and  it  is  probable  that  both 
Galileo  and  Huyghens  had  constructed  pen- 
dulum docks  before  16 18,  though  some  writers 
say  that  Bichard  Harris  made  a  pendulum 
clock  a  few  years  earlier,  viz.  in  1641.  In  1676 
Barlow,  a  London  clock-maker,  invented  the 
repeating  mechanism  by  which  the  hour  last 
struck  may  be  known  by  pulling  a  string.  Se- 
veral artists  followed  in  the  same  line,  parti- 
cularly Quare,  in  London,  and  Julien  le  Boy, 
CoUier,  Lai^ay,  Thiout,  Ac,  on  the  Continent. 
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Clocks  were  soon  nfter  this  made  to  show  not 

only  mean  bat  appLrent  time. 

A  London  clockmaker  named  Clement  in- 
vented in  1680  the  anchor-escapement,  which 
was  a  great  improvement  on  the  crown-wheel 
before  in  use ;  he  also  introduced  the  practice  of 
suspending  the  pendulum  hj  a  thin  and  flexi- 
ble spring.  The  next  important  improvement 
was  the  adjustment  of  the  length  of  the  pendu- 
lum to  the  varied  effects  of  heat  and  cold.  Inl  715 
George  Graham,  by  substitatlng  a  jar  of  mer- 
cury for  the  pendulum-ball,  succeeded  in  re- 
taining the  point  of  suspension  and  the  centre 
of  oscillation  at  the  same  distance  firom  eaeh 
other.    The  principal  objection  to  this  pendu* 
lum  is  its  liability  to  breakage,  of  which  its 
author  felt  the  toXL  force,  and  in  consequence 
suggested  the  idea  of  the  opposite  expansions 
of  dififerent  metals  as  a  compensation  for  a 
pendulum.  John  Harrison  immediately  turned 
his  attention  to  the  subject,  and,  by  dint  of 
perseverance,  overcoming  all  the  difliculties  of 
his  humble  and  retired  situation,  not  only  as- 
tonished the  world  by  his  improvements  in 
horological  machines,  but  absolutely  construc- 
ted with  his  own  hands  a  timekeeper  which 
determined  the  longitude  within  such  limits 
as  to  procure  him  the  parliamentaxy  reward  of 
20,000/.     Although  the  anchor  escapement 
previous^  mentioned  was  a  great  improvement 
upon  all  that  had  preceded  It,  still  it  was  sub- 
ject to  ol^ections,  not  one  of  the  least  of  which 
was  that  at  every  vibration  a  considerable  re- 
coil took  place.    The  inconveniences  of  this 
escapement  were  however  removed  (about  the 
same  time  with  the  invention  of  Harrison's 
pendulum)  by  Graham,  who  introduced  what 
is  called  ihe  dead-beat  escapement,  which  is 
both  simple  and  effective. 

Eight-Day  Clock*, — In  an  eight-day  dock 
there  are  two  barrels  containiDg  springs,  one 
to  give  motion  to  the  train  of  wheels  called 
the  going  train,  and  the  other  to  the  striking 
train.  The  first  of  these  springs  gives  motion 
to  a  wheel  called  the  main  wheel,  which  in 
its  turn  acts  upon  several  other  wheels,  the 
time  of  rotation  of  which  corresponds  with 
that  of  the  minute  and  hour  hand.  The  last 
wheel  of  this  system  acts  upon  two  little  levers 


certain  pins  and  levers  which  move  the  ham- 
mer belonging  to  the  bell ;  this  pait  of  the 
mechanism  is  exceedingly  beautiful,  especially 
when  the  clock  strikes  the  quarters. 

Once  in  eight  days  the  elo<^  is  *  wound  up,' 
which  consists  in  coiling  up  the  going  spring 
very  tightly  in  its  barreL    In  its  efforts  to  un- 
coil itself,  the  spring  forcibly  pulls  round  (ha 
main  wheel  with  which  it  ia  placed  in  connec- 
tion ;  and  the  (bsee  causes  this  moUon  to  go 
on  pretty  steadily  and  equably.    As  the  main- 
wheel  cannot  rotate  without  moving  the  Urain 
of  wheels  to  which  it  is  conned^,  all  these 
latter  also  rotate,  with  a  velocity  depending 
on  the  number  of  teeth  which  act  on  each 
other.    In  two  of  the  wheels  these  numben 
are  so  regulated  that  the  wheels  revolve  in 
one  hour  and  twelve  hours  respectively ;  and 
the  axes  of  these  wheels  serve  aa  axes  for  the 
minute  and  hour  hands.    Meanwhile  the  m- 
eond  spring  gives  motion  to  ihe  aeoond  tnm 
of  wheels,  which  are  ao  oonneetad  with  the 
going  wheels  as  to  enable  the  beU-bammer  to 
be  moved  at  the  proper  -time.    One  of  the 
many  kinds  of  pendulum,  eonoealed  behind 
or  within  the  dock,  is  set  in  motion  by  one  of 
the  wheete,  and,  by  its  isochronoua  or '  equal- 
timed  '  vibrations,  tends  to  give  ragnlarilj  to 
the  movements  of  the  wheels  generally. 

Large  Pendtdum  Ohekt, — Tnrrat  ckloks  dif- 
fer from  other  machines  employed  for  measur- 
ing time,  not  only  in  their  greatly  superior 
size,  but  because  such  a  «look  is  frequently 
required  to  indicate  the  tinae  upon  as  many  as 
four  diffeient  dlala,  on  the  four  external  fisoes 
of  the  tower  in  wldoh  it  is  mounted.    This  is 
accomplished  by  placing  the  dock  nett  the 
centre  of  an  apartment)  and  oaiiaing  the  mo- 
tion of  the  axia  which  under  ondinarf  dronm* 
stances  would  cany  the  minute  hand  (wluch 
revoltea  onoe  in  an  hour),  to  be  transmitted 
by  bevil-gear  to  a  vertical  rod,  the  opposite 
end  of  which  earries  a  hozizootal  bevil- wheel 
neariy  on  a  level  with,  and  aituated  oentricaUy 
with  reftirenoe  to,  the  four  ot^ith^i  dials.  The 
motion  of  this  central  wheel  is  oonunonioated 
by  fomr  vertical  bevil-wbeels  of  the  same  sixe 
and  number  (tf  teeth,  ranged  roundl  ita  otteum* 
ferenee,  to  four  horisoatal  roda,  the  opposite 


or  pallets,  which  give  an  alternating  motion  ends  of  whioh,  passing  through  the  several 


to  the  pendulum  of  the  clock.  Afitsee,  which 
is  a  kind  of  spiral  system  of  grooves,  is  fitted 
to  the  main  whed,  and  enables  the  main  whed 
to  maintain  an  equable  motion  during  the 
varying  pulling  force  of  the  spring.  All  the 
above-named  wheda  bdongto  the  going  train. 
There  is  a  somewhat  similar  tndn  belonging 
to  the  ttrikiHg  action ;  but  the  teeth  of  the 
wheels,  instead  of  being  so  cut  as  to  fadlitate 
the  movement  of  two  index  hands,  act  upon 


dials,  cany  the  four  miniit<»  li^n^g.  At  the 
back  of  eaoh  dial  is  a  series  of  iriieels  sod 
pinions,  by  whioh  motion  is  impartad  to  the 
hour-hand,  whieh  rsrdves  oaoo  in  twelve 
hours.  In  a  tnrrst'dook,  the  naoriiig  power 
is  supplied  by  the  deseent  of  a  veighi»  regula- 
ted in  the  case  of  the  moremont,  or  going- 
train,  by  the  oscillations  of  a  large  pendulum, 
and  in  that  of  the  striking  trnin  by  the  reeist- 
anee  of  the  aur  to  the  rapid  xevolutiona  of  a  fly 
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or  £ui8el  in  motion  ligr  the  wheelwork.  Owing 
to  tho  nooeisitj  for  naing  a  veiy  heavy  ham- 
mer to  atdke  the  houn  in  a  ohtuch  clock,  the 
power  rnqniniA  for  woridng  the  Btnildng-tnun 
oaotoAmMj  CTflendu  that  of  the  going  train. 

Mutie^  Ckima. — ^These  leqnife  the  addition 
of  ■aother  train  of  meehanisni,  somewhat  like 
that  which  constitntee  the  BtziUng  trun.  The 
meehaniam  of  the  Qhimes  Teiy  nearly  raaem- 
Ues,  on  a  large  8oale»  that  of  a  mnaical  snuff- 
box:  JeterBy  eonnectad  with  hanuners  which 
strike  iqK>n  a  aeriea  of  hells,  being  snbetitnted 
for  the  wrings  vhioh  in  the  araaioal  snuff-hoz 
■«  eansed  tovihrate  hy  the  projeoting  pins  on 
th«  revolving  baneL 

In  the  new  Hoyal  Ezohange  do^,  made  by 
3fr.  Dent,  many  improvements  have  been  in- 
Hodaoed.  There  is  a  simple  but  strong  cast- 
iron  ftamingt  whioh  enables  the  several  parts 
of  the  dock  to  be  pat  together  with  less  strsin 
thm  asoal.  The  wheels  for  the  striking  train 
SB  fliade  at  eaat  iron ;  mora  dnraUe  and  less 
eoAly  than  the  nsnal  gun-metal  wheels.  The 
vfaeds  of  the  going  train,  smaller  snd  reqnir- 
iof  to  be  moae  nioely  a^insted  than  those  of 
tke  striking  train,  are  made  of  hammered 
bnBL  Holknr  iron  diuma  are  used  instead 
<if  wooden  cylinders  for  the  driving  bsrrels, 
md  win  inaleadof  hemp  or  ropes  for  suspend- 
ioff  the  wei^ts.  It  was  required,  by  the  terms 
of  coBtraefc,  that  this  moat  achnirable  dock 
«k(Nyd  have  a  eompensation-pendulam,  and 
tkat  it  ahonld  he  ao  oonstmcted  as  not  only 
to  ihow  peffeetly  oonect  time  upon  the  dials, 
bet  also  to  tell  it  with  aoeurasy  by  making  the 
first  stioke  of  the  hour  i^on  the  bell  true  to  a 
Mcond.  This  olgeot  is  attained  by  a  beautiful 
arrangaassntef  meefasnism.  In  this  dock  has 
aiao  been  introdneed  a  beautiful  contrivance 
fnr  oMfatazning  the  motion  of  the  wheels  dn- 
riag  the  time  of  winding  up,  which  was  in- 
seated  a  few  yean  since  by  Prof essor  Airy  for 
\\m  dosk-wioik  of  the  great  Northumberland 
tdeseope  at  the  University  of  Cambridge. 

Piadhct  Wmeket,  —  A  poeket-wateh  is  YCiy 
aaulsr  m  principle  to  a  good  dock,  except 
that  fbe  regnlsaion  of  the  former  is  by  a  ba- 
and  spring,  and  that  of  the  latter  by  a 
It  would  be  a  matter  of  some  dif- 
isslty  to  determine  what  artist  flnt  reduced 
te  portsUe  spiing-deok  to  the  dimensions  of 
s  wmeh  to  he  worn  in  the  pod»t.  The  small 
cWkf  prior  to  the  time  of  Huyghens  and 
Hoohe  were  veiy  imperfect  rasohines;  they 
hi  not  even  piofesa  to  anbdivide  the  houn 
into  MWffrt^  and  seconds  until  the  indention 
^  the  hslanee-^ring,  whieh  is  to  the  bdance 
«hat  gravity  ie  to  the  pendulum,  and  its  intro- 
^etkin  has  contributed  as  much  to  the  im- 
of  watdies  aa  did  that  of  the  pen- 


dulum to  docks.  The  honour  of  this  inyen- 
tion  was  wsrmly  contested  by  the  last-named 
individuals  previous  to  1658 ;  but,  so  far  as 
priority  of  publication  is  concerned,  the  honour 
is  due  to  Hooka. 

When  dodcs  and  watches  had  acquired  a 
certain  degree  of  aeouraoy  in  their  perform- 
ance, the  time  lost  in  winding  up  (espedally 
when  it  had  to  be  done  every  twentj-focr 
houn)  become  a  matter  of  importance,  and 
there  have  been  several  inrentions  to  remedy 
this  evil.  By  Huyghens  the  dock  was  kept 
going  while  winding  up  by  means  of  an  end- 
less cord.  The  forcing  spfing  gives  another 
plan,  in  which  a  lever  is  so  adjusted  as  to 
allow  the  wheels  free  moTement^  while  the 
spring  barrel  is  being  acted  on  by  the  key. 
But  Harrison's  contriyance  for  the  same  pur- 
pose is  the  one  now  in  general  use,  both  in 
docks  and  watdiea,  and  is  admirably  adapted 
to  the  puii>ose,  as  it  requires  no  attention 
from  the  person  who  has  to  wind  up  the  ma- 
ohine,  but  is  dwsys  in  its  place,  and  ready  for 
action  the  moment  the  operation  of  winding  is 
commenced.  It  is  generally  called  the  going 
/ii«ee,  but  a  better  name  for  it  is  maintaimng 
power.  The  principle  of  its  action  depends 
on  the  mode  in  which  the  fusee  is  fixed  into 
a  socket  connected  with  the  main  wheel,  so 
se  to  allow  the  whed  and  the  fosee  to  rotate 
independently  of  each  other  when  required. 

The  word  escapement  is  a  term  applied  to  a 
combination  of  parts  in  a  dock  or  watch,  which 
has  for  its  object  the  conversion  of  the  circu- 
lar motion  of  the  wheels  into  a  vibratozy  mo- 
tion, as  exhibited  in  the  pendulum.  The 
component  parts  indude  the  scape-wheel,  the 
pallets  with  their  arbor  or  axis,  and  a  bent 
lever  attached  thereto,  called  the  crutch,  which 
last  piece  maintains  the  motion  of  the  pendu- 
lum. In  a  watch  this  combination  consists  of 
the  scape-whed,  together  with  all  those  parts 
lying  between  it  and  the  balance,  and  which 
are  oonoemed  in  converting  the  circular  mo- 
tion of  the  wheels  into  the  alternating  one  of 
the  bdsnce.  The  psllets  act  upon  or  between 
the  pointed  teeth  of  the  scape-wheel  by  a  red- 
procal  or  oscillatory  motion. 

In  a  common  Veriical  Watck,  the  barrel 
containing  the  spring  is  near  one  edge;  and 
nest  to  it  is  the  fiisee.  The  spring  within  the 
batrel,  formed  by  a  narrow  strip  of  highly  tem- 
pered sted,  is  fsstened  at  one  end  to  ^e  in- 
terior of  the  bsrrel,  and  at  the  other  to  the 
sxis  or  arbor  of  the  barrel.  A  fine  steel  chain 
runs  from  the  exterior  of  the  baird  to  the  ex- 
terior of  the  fusee ;  snd,  when  the  watch  is 
wound  up  by  the  application  of  the  watch-key 
to  the  arbor  of  the  fusee,  the  chsin  is  drawn 
ftom  off  the  cylindrical  surface  of  the  barrel, 
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and  ironnd  on  the  grooved  snxfaceof  the  fhsee. 
In  this  process  the  spring  within  the  banrel 
becomes  coiled  round  very  tightly ;  and,  it  is 
the  recoil  or  resistance  of  the  spring  which 
slowly  pulls  the  chain  back  again  to  the  barrel, 
and  causes  the  fusee  to  rotate.  The  fusee  is 
concentric  with  a  toothed  wheel,  whose  teeth 
act  upon  those  of  a  second  wheel,  and  those 
upon  a  third,  and  so  on  throughout  the  deli- 
cate machine  :  one  wheel  rotating  with  such  a 
velocity  as  to  enable  an  index  hand  upon  its 
axis  to  mark  hours,  another  minutes,  another 
(in  a  seconds-watch)  seconds,  and  another  to 
act  upon  the  regulating  or  pendulum  appa- 
ratus. 

One  of  the  chief  distinctive  features  in 
watches,  and  the  one  by  which  the  name  or 
designation  is  often  determined,  is  the  nature 
of  the  escapement.  The  duplex  escapement 
so  named  f^m  a  French  watchmaker,  is  much 
more  intricate  than  the  escapement  of  a  com- 
mon vertical  watch.  A  vertical  watch  has  the 
escapement  perpendicular  to  the  face  of  the 
watch,  while  a  horixontol  watch  has  the  escape- 
ment so  formed  parallel  to  the  face  of  the 
watch.  A  lever  watch  has  an  escapement  dif- 
fering from  all  the  others,  which  is  preferred 
to  those  of  either  the  vertical  or  horizontal 
watch.  Eamshaw's  detached  eteapemetU^  in- 
tended chiefly  for  chronometers,  is  considered 
to  excel  all  others  for  the  accuracy  of  its  per 
formance. 

The  term  repeater^  or  repeating  watchy  is  ap- 
plied to  those  watches  which,  in  addition  to 
showing  the  time  on  the  dial,  are  supplied 
with  mechanism  for  giving  audible  indication 
of  the  time  when  required.  In  an  eight  day 
spring  clock,  the  number  of  blows  given  by  the 
hammer  to  the  beU  corresponds  with  the  hour 
denoted  by  the  hand  of  the  dock ;  and  there 
is  an  arrangement  by  which  the  pulling  of 
a  string  may  be  made  to  denote  the  hour 
last  struck.  But,  from  the  peculiar  mechan- 
ism involved,  there  are  about  ten  minutes  in 
every  hour  during  which  this  repeating  could 
not  be  produced.  The  filling  up  of  this  defi- 
ciency is  an  object  in  a  repeating  watch  or 
clock.  Some  of  these  watches  strike  only  the 
hours  and  quarters  ;  while  others,  called 
minute  repeaters,  strike  the  minutes  also.  In 
a  common  watch,  the  wheels  and  pinions 
which  arc  placed  between  the  frume-plates 
constitute  the  going  train;  while  the  wheels 
and  pinions  placed  between  the  uppermost 
Vnmc  plate  and  the  dial,  serving  to  communi- 
laict  the  motion  fn)m  the  centre  wheel  to  the 
iml^x  band<4,  con<«titute  the  motion-work ;  but, 
in  addition  to  the^se  a'  repeating  watch  has 
aiiothcr  system  of  mechanism,  called  the  7^- 
pcafing  fr<ii/f,  for  the  pwpose  of  transmitting  | 


the  movement  from  the  motion-work  to  the 
hammers  which  are  to  strike  the  hours  and 
quarters. 

Many  interesting  novelties  have  been  intro- 
duced withhi  the  last  few  years,  in  respect  to 
clocks  and  watches. 

Trinity  Church  at  Hull  is  believed  to  have 
the  largest  dock  in  the  world  with  four  diaU 
or  faces.  Each  dial  is  ]  3  feet  in  diameter, 
and  each  pair  of  hands  weighs  56  lbs. 

A  useful  kind  of  kitchen  dock  was  described 
a  few  years  ago  by  the  late  Mr.  Loudon.  It 
had  a  bell  which  called  the  attention  of  the 
cook  at  certain  prescribed  periods.  Whether 
it  were  to  boil  an  egg,  or  to  perform  any  other 
kind  of  cooking  which  required  a  certain  defi- 
nite number  of  minutes,  the  cook  moved  an 
index  hand  on  the  face  of  a  dial ;  and  when 
the  allotted  time  had  expired,  an  alarum  or 
bell  rang  to  announce  the  fact 

Many  of  our  churches  and  public  bnildings 
have  clocks  of  which  the  faces  are  illuminated 
at  night    The  Horse  Guards'  dock  was  thas 
first  illuminated  in  1839,  by  the  rays  from  a 
bude-light  falling  on  the  surface.  It  has,  how< 
ever,  been  frequently  felt  that  the  mode  of 
illuminating  public  docks  is  not  such  as  to 
enable  the  hands  to  be  visible  for  anyoonsdde- 
rable  distance ;  the  direction  of  the  hands  is 
the  one  important  point  in  the  indications  of 
a  clock ;  and  if  this  be  made  distinct,  the 
illumination  of  the  dock  generally  may  be  in 
considerable  part  dispensed  with.  Mr.  Hughes 
of  Liverpool  introduced  a  new  method  in  that 
town  in  1844,  and  published  a  small  pamphlet 
relating  to  it    His  plan  consists  in  iUoznina- 
ting  three  points  only ;  viz.  the  centre  of  the 
dock,  and  the  outer  extremity  of  eadh  of  the 
two  hands.    A  stream  of  gas  is  conveyed  into 
the  spindle  or  shaft  on  which  the  hands  are 
fixed,  and  thence  to  the  hands  themselves; 
and  there  are  three  orifices  or  jets  where  thU 
gas  is  ignited.    In  the  centre  is  a  red  light ; 
at  the  outer  extremity  of  the  short  hand  is  a 
green  light ;  and  at  the  outer  extremity  of  the 
long  hand  a  white  light    The  white  and  the 
green  lights  revolve  with  the  hands  round 
the  dial  plate:  the  white  being  alwi^yis  the 
farthest  distant  from  the  central  stationary  tchI 
light    A  little  consideration  wiU  show  that 
this  is  quite  sofiident  to  make  the  time  intel- 
ligible ;  for  in  looking  at  an  ordinary  dock  <tr 
watch,  we  are  more  guided  by  the  MreHi^^m 
taken  by  the  two  hands,  with  raspeet  to  tho 
centre,  than  the  figures  towards  which    the 
ends  of  the  hands  point    It  ean  be  seen  i'r^nn 
a  much  greater  distance  than  the  ordin.iry 
kinds  of  illuminated  docks;  and  if   it  W  at 
first  not  quite  so  intelli^ble,  it  might  ea>v*ly 
be  made  so  by  a  few  illuminated  markinga 
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A  enrions  drcttmstance  is  obserrftble  at 
nearly  all  our  railway  gtations.  If  a  train 
proceeds  eastward  or  westward,  the  change  of 
longitode  produces  a  change  in  the  proper 
time  at  the  snccessiYe  stations.  If  the  station 
clodn  showtime  corresponding  to  their  longi- 
tudes, it  would  make  the  time-tables  very  con- 
fhsed;  and  the  pocket  watch  carried  by  a 
passenger  would  never  correspond  with  the 
station  clocks,  except  at  the  town  from  which 
his  watch  is  adjusted.  But  if,  on  the  other 
hand,  all  the  station-clocks  shew  Greenwich 
time  Cwhich  is  the  plan  adopted  throughout 
Great  Britain),  then  those  clocks  will  not  and 
do  not  correspond  with  the  church -clocks  and 
pocket- watches  of  the  several  towns,  and  much 
miscalculation  of  time  results.  Mr.  Pilbrow 
has  suggested  an  ingenious  mode  of  obviating 
these  difficulties,  by  having  a  dock  which  shall 
shew  double  time ;  and  a  clock  so  suggested 
has  been  constructed  by  Mr.  Fairer  of  Totten- 
ham. The  arrangement  is  very  simple :  dif- 
fering from  the  common  dock  only  in  the 
construction  of  the  long  or  minute  hand.  This 
hand  is  shaped  like  the  sector  of  a  drde,  cor- 
responding in  size  or  the  number  of  degrees 
to  the  number  of  minutes  in  the  difference 
between  Greenwich  time  and  the  time  at  any 
particular  station.  The  curved  part  of  the 
hand  is  made  of  glass,  so  that  the  figures  can 
be  read  through  it  One  edge  or  comer  of 
the  sector  will  mark  Greenwich  time,  and  the 
other  edge  the  time  at  the  station ;  so  that  the 
relation  between  the  two  will  be  instantly  ob- 
servable. 

A  singular  kind  of  dock  was  registered  in 
1849  by  Mr.  Tamier,  for  shewing  time  adapted 
to  places  in  five  different  longitudes.  There 
is  one  large  dial  plate,  with  four  smaller  dials 
disposed  equidistant  upon  it.  The  large  dial 
has  hour  and  minute  hands,  figures,  <lto.,  like 
an  ordinary  clock ;  while  each  small  dial  has 
its  own  set  of  figures  and  hands.  The  large 
dial  shews  Greenwich  time;  while  the  four 
small  dials  may  be  made  to  shew  the  time  at 
four  different  places  in  any  part  of  the  world : 
differing  from  G^reenwich  time  according  to 
the  differences  of  longitude.  The  mechanism 
of  the  clock  is  so  adjusted  as  to  shew  Green- 
wich time  on  the  large  dial,  while  a  train  of 
toothed  wheels  and  pinions  transmits  motion 
from  the  central  clock  to  each  one  of  the  four 
small  dials :  the  index  hands  being  arranged 
*  fast '  or  *  slow,'  according  as  the  place  to  which 
the  small  dial  refers  fies  east  or  west  of  the 
meridian  of  Greenwich. 

An  ingenious  dock  was  made  by  Batren- 
haf«r  ot  Yienna,  in  1840,  which  shewed!  the 
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time  for  73  towns  in  different  parts  of  the 
world,  according  to  their  longitudes.  It  had 
a  dial- plate  14  inches  in  diameter,  in  the 
centre  of  whidi  was  the  dial  for  Yienna ;  and 
around  this  dial  were  arranged  72  very  small 
dials  for  the  other  towns;  the  Yienna  dial 
or  dock  was  set  to  work  by  the  descent  of  a  4 
lb.  weight ;  and  the  other  72  dials  were  moved 
by  wheels  connected  with  the  Yienna  dial ;  so 
that  one  winding  up  set  the  whole  in  motion. 
All  the  73  dials  shewed  different  time,  accord- 
ing to  the  longitudes  of  the  towns  to  which 
they  were  respectively  adjusted. 

From  a  Beport  made  by  M.  Francoeur  to  a 
committee  on  the  Mechanic  Arts  of  the  So- 
Sodet^  d'Encouragement,  in  1889,  it  appears 
that  the  French  clock  makers  have  endeav- 
oured to  produce  church  docks  at  a  much 
lower  rate  than  they  could  be  constructed  in 
former  times,  by  the  adoption  of  the  manufac- 
turing system  rather  than  the  handicraft  sys- 
tem :  that  is,  by  making  considerable  numbers 
of  each  kind  at  once.  There  is  at  Moret  a 
manufactory  of  what  are  called  Jura  Clocks, 
in  which  all  the  pieces  of  the  mechanism  are 
made  in  the  large  way  and  all  made  to  fit ; 
wheels,  weights,  bells,  dial  plates,  hands, 
hammers,  &e.,  are  made,  set  up,  and  delivered 
in  the  market  for  about  forty  fruncs  the  set 
One  of  these  low-priced  clocks  is  taken,  and 
a  few  changes  made  in  it  to  fit  for  the  tower 
of  a  church,  by  using  larger  hammer,  bell, 
dial,  and  hands.  According  to  the  report  of 
M.  FrancoBur,  as  quoted  in  the  AnnaUs  des 
Mines,  the  result  is  much  cheaper  than  if  a 
single  dock  were  made  throughoat  on  the 
usual  system. 

French  docks,  many  of  which  exhibit  great 
beauty  of  form  ("though  we  believe  they  are 
scarcely  considered  to  equal  English  clocks  in 
solidity  and  durability  of  construction)  were 
imported  in  1849  to  the  value  of  65,0001. 

The  Clock  and  Watch  Manufacture  exhibits 
many  remarkable  features.  The  large  clocks 
for  public  buildings  are  made  by  a  very  small 
number  of  firms,  on  account  of  the  demand 
being  limited  and  the  duration  of  the  clocks 
considerable.  Nearly  all  the  watch-makers  of 
London  live  in  one  district — Clerkenwell ;  but 
even  these,  great  as  is  their  number,  do  not 
make  the  wheel-work  for  the  watches ;  these 
works,  or  movements,  as  they  are  called,  are 
nearly  all  manufactured  in  Lancashire,  where 
they  can  be  produced  cheaper  than  in  London. 
There  are  no  watch  factories  in  Clerkenwell ; 
but  there  are  thirty  or  forty  distinct  classes  of 
tradesmen,  comprising  perhaps  three  times 
that  number  of  minor  subdivisions,  all  living 
and  working  at  their  own  homes,  most  of  them 
having  aid  from  iq[>pr6ntices  or  'oumcymeD, 
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and  all  employed  aft  aome  one  or  other  of  the 
nomerous  parte  of  a  watoh.  A  Watch  Mmuh 
factureTf  in  the  Clerkenwell  sense  of  the  term, 
makes  none  of  these  parts,  bat  pnts  them  all 
together  when  others  haYe  made  them. 

CLONMEL  is  one  of  those  towns  to 
which  Ireland  may  fairly  look  as  seats  of  her 
future  prosperity,  whenever  that  prosperity 
shall  arrive.  For  the  last  30  years  Clonmel 
has  been  steadily  advancing  in  prosperity. 
*  It  is/  says  Mr.  luglis,'  writing  in  1884,  *  the 
great  point  of  export  for  Tipperary,  which  is 
one  great  granary,  as  well  as  for  parts  of 
other  counties,  for  it  is  the  first  point  at  which 
water-carriage  commences.'  The  exports  are 
chiefly  com,  bacon,  and  batter ;  of  wheat  from 
two  to  three  hundred  thousand  barrels  are 
annually  brought  into  the  town.  The  flour 
mills  are  very  numerous  and  extensive. 
They  are  chiefly  situated  on  Suir  island. 
The  bacon  trade  was  also  veiy  extensive 
until  within  a  few  years.  The  butter  trade, 
though  large,  has  also  lately  been  on  the  de> 
cline.  Another  considerable  source  of  em- 
ployment is  the  great  posting  establishment 
of  Mr.  Bianooni,  of  which  Clonmel  is  the 
depdt.  There  are  also  several  breweries,  and 
an  extensive  distillery  in  the  ricimty  j  and  a 
cotton  manufsctoiy,  which  employs  about  dOO 
persons.  There  is  consequently  little  want  of 
employment  The  carrying  trade  of  the  town 
is  conducted  by  barges  of  from  20  to  40  tons 
which  ply  on  the  Suir  to  Waterford :  of  these 
there  are  about  120  on  the  river.'  The  northern 
bank  of  the  Suir,  between  the  two  lower 
bridges,  is  quayed  in.  The  Waterford  and 
Limerick  Railway  now  in  progress  pisses 
through  Clonmel. 

CLOVER  was  introduced  into  the  agricul- 
ture of  Great  Britain  about  the  16th  centuiy, 
from  the  Low  Countriesi  where  it  had  been 
long  cultivated  as  green  food  for  cattle  in 
situations  where  natural  pastures  wefe  soiree. 
The  species  of  clover  are  «nnuil«  biennial^  or 
perennial  plants.  The  moat  ^proved  viriet^y 
of  the  biennial  clovers  is  the  common  rtd  or 
broad  dover^  whioh  is  usually  sown  with  bsr« 
ley  or  oats,  or  sometimes  among  wheat  or  lye 
in  spring.  In  Scotland  (flover  is  often  sown 
among  wheat,  in  Norfolk  invariably  with  bar- 
ley, and  in  Belgium  among  zye.  It  is  usual 
to  sow  Tff€'grat$  in  a  small  proportion  with 
clover  seed,  especially  where  olover,  having 
been  often  repeated  on  the  same  landi  is  apt 
to  fail.  A  veiy  extensive  use  of  clover-hay  in 
London  is  to  cut  it  into  ohaff,  and  to  mix  this 
with  oats  and  beans  for  dray  horses^  whioh 
have  little  or  no  hay  given  them  in  any 
other  way;  but  the  most  profitable  usi  of 
olover  is  to  cut  it  green  for  hones  sad  eattle. 


The  whiU  or  IhAck  eUnter^  the  cow-grass^  the 
yellow  tre/oUy  and  the  hop  trefoil  are  all  use- 
fully employed  as  fodder.  The  only  annual 
olover  which  is  cultivated  is  the  French  clover, 
a  most  valuable  addition  to  the  plants  usuaUy 
sold  for  fodder,  from  the  short  time  in  which 
it  arrives  at  perfection  if  sown  in  spring ;  so 
that,  when  olover  has  failed,  this  may  be 
sown  to  fill  up  the  bare  places. 

On  good  land,  an  acre  of  clover  will  produce 
as  much  as  three  tons  and  a  half  of  diy  hay; 
that  is,  two  tons  the  first  cutting,  and  one  and 
a  half  the  second.  Greater  crops  are  obtained 
on  very  highly  manured  land. 

Clover  seed  was  imported  to  the  extent  of 
00,813  cwts.  in  1848. 

CLOVES.  The  cloves  of  the  spice-shops 
are  the  flower- buds  of  the  Caryopkylltis 
Aromaiicui,  gathered  before  they  open,  and 
dried  in  the  sun.  The  tree  is  a  native  of  the 
Molucca,  whence  it  has  been  earned  to  other 
tropical  countries.  The  name  dove  is  a  cor- 
ruption of  the  French  word  cioM,  a  nail,  s 
name  that  has  been  suggested  by  the  resem- 
blance of  the  dried  dove  to  a  naiL  The  aro- 
matic stimulating  effects  of  cloves  ars  voU 
known* 

By  distillation  a  thickish  oil  is  obtained, 
which  is  at  first  colouriess,  but  by  time  be- 
comes yellow  and  brown.  Its  taste  is  very 
fiery  and  aromatic;  it  reacts  as  an  add.  In 
time  there  separates  from  it  a  stearopten,  or 
dove-camphor,  called  caryophifUm* 

Cloves  are  employed  in  medicine,  and  also 
more  extensively  for  cnUnary  purposes.  When 
received  into  the  stomach  they  are  powerfully 
stimulant,  and  promote  digestion  when  taken 
along  with  food  whioh  is  indpiid  or  difiUmlt  of 
digeetion*  Oil  of  doves  is  used  much  m 
medicine. 

Cloves  were  imported  in  16i9  to  the  extent 
of  274,712  lb. 

CLYDE«  Below  Glasgow  the  Clyde  has 
been  made  the  aeene  of  astonishing  engineer- 
ing works.  About  80  yean  ago,  only  rm»eU 
of  3 1  feet  draught  could  come  up  to  Olssgow 
Bridge ;  in  1776  the  whole  river  from  Glasgow 
to  Dumbarton  was  deepened  so  ae  to  leoeire 
vessels  of  6  feet  draught:  this  depth  was  in- 
oreased  by  1881  to  m  feet;  bj  1847  to  15 
feetj  and  works  now  in  progress  will  esrry 
the  depth  to  80  feet  at  neap  tides.  The  river 
for  18  miles  is  being  widened^  elrsi^tened 
and  deepened. 

A  suggestion  of  a  singular  hind  has  been  re- 
cent^ thrown  out,  in  the  pages  of  the  Ohapow 
AdonHttr^  oonceming  the  f<rathoomiag  Indus- 
trid  Exhibition.  **  There  is  at  the  present  day 
in  Glasgow,  we  behove,  in  the  bands  of 
Mesin«  Ckrad,  Girdwoodt  and  Go.,  or  thair 
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sucoessan,  the  veiy  identical  steam-engine 
that  Heniy  Ball  fitted  on  board  the  Comet, 
the  first  steamer  thai  ever  sailed  on  the  Clyde 
— ^the  yessel,  in  &ct,  which  may  be  called  the 
precursor  of  the  splendid  steamers  that  now 
drcnmnaTigate  the  globe,  and  bring  the  anti- 
podes, as  it  ware,  to  our  very  threshold.  This 
steam-engine  has  on  several  occasions  been 
exhibited  in  Glasgow,  and  has  always  been  an 
object  of  mach  attraction,  as  properly  it  should 
be,  to  those  who  know  the  valua  of  such 
a  wonderful  invention  as  that  of  thb  marine 
steam-engine.  Mr.  John  Wood,  of  Port 
Glasgow,  the  veteran  ship-builder  who  laid  the 
keel  of  t&e  first  passsage  steamer  that  nari- 
gated  the  Clyde— the  father  of  all  the  won- 
derful steamships  that  now  exist — ^possesses 
the  draft,  and,  if  r^uired,  could  even  at  the 
present  day  produce  an  exact  counterpart  of 
the  Comet.  Now,  what  we  would  propose  as 
a  source  of  attraction  at  the  Exhibition  of 
1851,  is  that  an  exact  duplicate  of  the  Comet 
should  be  built  by  Mr.  Wood,  and  that  it 
should  be  fitted  with  the  original  steam-engine 
of  that  vessel,  so  as  to  present  an  exact  coun- 
terpart to  that  eventful  steamer  as  she  sailed  on 
the  river  Clyde  in  the  year  1812.  The  expense 
of  such  an  imdertaking  would  be  a  mere  baga- 
telle." 

COACHES  AND  COACH-MAKING.  It 
is  stated  by  Stow,  that  in  M564,  Boonen,  a 
Dutchman,  became  the  queen's  coachman, 
and  was  the  first  that  brought  the  use  of 
coaches  into  Ed  gland.' 

A  long  time  elapsed  before  this  luxury  was 
attained  by  more  than  a  few  veiy  rich  and 
distinguished  individuals,  and  a  veiy  much 
longer  time  before  coaches  became  general. 
Coaches  let  for  hire  were  first  established  in 
England  in  1626 ;  they  did  not  stand  in  the 
streets,  but  at  the  principal  inns.  In  1637 
there  were,  in  London  and  Westminster,  50 
hackney-coaches.  Stage-coaches  were  first 
used  in  England  soon  after  the  introduction 
of  hired  carriages.  The  first  mail  coach  tra- 
velled from  London  to  Edinburgh  about 
1785,  and  to  Glasgow  in  1788. 

The  use  of  stage-coaches  rapidly  extended 
itself;  and  from  the  latter  part  of  the  last 
century,  until  the  establishment  of  railways, 
there  was  scarcely  any  small  town  through 
which  some  stage  coach  did  not  pass,  and  no 
considerable  road  which  was  not  travelled  by 
many.  In  this  country  the  best  stage-coaches 
were  very  perfect  machines,  and  the  arrange- 
ments 1^  which  they  were  conducted,  when 
the  number  of  persons  and  animals  that  were 
engaged  is  considered,  were  extremely  com- 
plete. The  principal  stage-coaches  ran  with 
four  horses,  and  the  rote  of  travelling  among 


the/ost  coaches  was  rapid.  In  1833,  the  dis- 
tance between  London  and  Shrewsbury  (154 
miles),  Exeter  (171  miles),  and  Manchester 
(187  miles),  was  done  in  a  day.  The  mail  to 
Holyhead  did  the  261  mUefl  in  27  hours,  and 
that  to  Liverpool,  203  miles,  in  21  hours.  The 
coaches  were  on  springs,  and,  though  strcng, 
were  light  And  elegant 

The  omnibus,  a  sort  of  long  bodied  coach, 
was  introduced  into  London  in  1831.  We 
shall  have  some  details  to  give  in  a  later  ar- 
ticle, concerning  the  hired  vehicles  of  London. 
[Omhibitses  xm)  Cabs.] 

The  coaches  which  form  the  trains  upon 
railroads  are  of  veiy  difierent  construction 
fVom  those  used  on  common  roads;  they 
are  stronger,  larger,  and  heavier:  they  are 
fastened  together  with  links  of  chain,  and 
there  is  attached  to  the  back  and  fh>nt  of  each 
a  'fender'  by  which  concussion  is  prevented 
when  the  train  is  stopped. 

Upon  the  Continent,  traveling  In  pnblio  car- 
riages was  never  so  rapid  or  so  commodious 
as  in  England.  In  France  the  diligences  were, 
and  those  which  still  exist  are,clum8y  carriages, 
generally  consisting  of  three  bodies,  and  are 
drawn  by  five  or  six  horses,  usually  driven  by 
one  postilion  from  his  saddle.  The  first  body, 
called  the  *  coupV  formed  like  a  chariot,  con- 
tains three  people ;  the  second,  which  is  like 
a  coach,  the  'int^eur,'  holds  six  persons; 
the  third,  which  is  similar  to  a  coach  turned 
sidewise,  carries  six  or  eight  passengers,  and 
is  called  the  '  rotonde.'  In  addition  to  these, 
there  is  on  the  roof,  before  the  place  appro- 
priated to  the  luggage,  the  'banquette,'  a 
bench  sometimes  furnished  with  a  hood  for 
the  accommodation  of  four  passengers.  But 
every  where  the  use  of  the  railroad  is  super- 
seding the  old  stage-coach  on  all  the  great 
lines  of  road  in  all  highly  civilised  coun- 
tries. 

In  the  making  of  Coaches  or  carriages,  as  a 
highly  skilled  department  of  manufacture ;  the 
timber,  the  iron,  the  leather,  the  brass  and 
plated  metals,  the  trimmings,  and  other  ma- 
terials, are  wrought  by  wholly  distinct  bodies 
of  operatives;  and  there  are  many  minor 
divisions  of  each  class.  The  'body-makers* 
produce  the  vehicle  or  body  itself,  while  the 
'  carriage-makers'  are  employed  on  the  stouter 
and  stronger  timbers  beneath  and  around  the 
body.  The  chief  kinds  of  wood  employed  are 
ash,  beech,  elm,  oak,  mahogany,  cedar,  pine, 
deal,  fustic,  birch,  and  larch— each  kind  appro- 
priated to  the  purpose  for  which  its  fibrous 
nature  best  fits  it  In  working  up  these  varie- 
ties of  timber,  tools  and  processes  are  em- 
ployed similar  to  those  in  cabinet-making, 
together  with  others  pecnli«r  to  coaeh-making. 
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The  various  forms  of  the  coach,  gig,  dennet, 
curricle,  tilbury,  stanhope,  <fec.,  lead  to  the 
exercise  of  much  ingenuity  in  fashioning  the 
wood-work  to  the  requisite  curved  forms.  The 
axles  on  which  the  wheels  work,  the  springs 
which  protect  the  carriage  from  concussion, 
and  the  iron  perch  which  is  sometimes  used 
instead  of  wood,  are  the  work  of  the  'coach- 
smith,'  one  of  the  most  highly  paid  classes  of 
liOndon  workmen.  The  coating  of  the  body 
of  the  coach  with  leather  is  a  most  difficult 
and  delicate  art ;  and  the  subsequent  painting, 
trimming,  and  decorating,  all  rank  among  the 
highest  kinds  in  their  respective  classes. 
Coach-axles  have  been  made  the  subject  of 
patents ;  and  so  indeed  have  many  other  im- 
provements in  the  manufacture  of  parts  of 
coaches.  So  far  as  regards  workmanship  and 
processes,  carts  and  waggons  bear  almost  the 
same  relation  to  coaches  that  cazpentry  does 
to  cabinet-making;  similar  in  character,  but 
coarser. 

COAGULATION  is  the  soUdification  of  a 
liquid  produced  without  evaporation  and  with- 
out cr^'stallisation. 

COALS  AND  COAL  MINING.  We  shall 
here  treat  in  succession  of  the  formation  of 
coalf  the  coal  fields^  coal  mining^  and  the  coal 
trade^ — giving  a  few  brief  details  under  each 
heading. 

Formation  of  Coal. — ^From  the  presence  of 
tree-ferns,  and  palms,  and  other  plants  which 
now  grow  in  tropical  climates,  in  coal,  it  has 
been  inferred  that  at  the  period  at  which  the 
coal-beds  were  deposited  the  temperature  of 
these  parts  of  the  world  at  least  was  much 
greater  than  it  is  at  present  K  the  facts  we 
actually  possess  are  soberly  examined,  they 
amount  to  these  : — 

1.  That  coal  is  of  vegetable  origin. 

2.  That  at  the  period  of  its  deposit  the 
earth  was  covered  with  a  rich  vegetation,  of 
which  only  a  small  portion  has  been  preserved, 
and  that  of  this  portion  all  the  species  and 
several  of  the  races  are  totally  unknown  at 
the  present  day. 

3.  That  the  climate  may  possibly  have  been 
something  milder  than  it  now  is,  but  that 
there  is  no  evidence  in  the  vegetable  king- 
dom to  show  that  it  was  materially  different 
from  that  of  the  present  day. 

From  these  data  it  is  assumed  that  coal 
is  the  result  of  vegetable  substances  which 
have  been  pressed  down  Uirough  unknown 
ages  into  a  compact  mass,  which  has  passed 
through  the  intermediate  stage  of  peat  or 
bog,  and  become  gradually  consolidated  into 
coal. 

The  report  of  Sir  H.  De  la  Beche  and  Dr. 
^layfair,  on  the  quality  of  coal  best 


suited  for  the  steam  navy,  contains  much 
valuable  information  on  the  different  kinds  of 
coal,  and  their  heating  effiaot  One  kind  '\-ill 
raise  steam  very  quickly;  another  is  slower  in 
its  action,  but  generates  a  greater  abundance 
of  steam.  Two  kinds  may  be  equal  in  these 
respects,  yet  one  would  speedily  crumble  by 
stowage,  while  the  other  would  remain  un- 
broken. Some  kinds  occupy  much  less  bulk 
for  a  given  weight  than  others.  All  these 
points  being  of  importance,  it  has  been  the 
desire  of  the  Admiral^  to  ascertain  which 
kind  of  coal  possesses  the  greatest  number  of 
advantages,  and  the  fewest  disadvantages,  in 
respect  to  steam  navigation.  The  commis- 
sioners constructed  i^paratus,  especially  cal- 
culated to  further  the  enquiry;  and  experi- 
mented on  thirty  varieties  of  coal.  Among 
the  data  ascertained  were — the  number  of 
pounds  of  water  evaporated  from  an  initial 
temperature  of  212*^,  by  one  pound  of  coal ; 
weight  of  one  cubic  foot  of  the  coal,  as  used 
for  fuel,  and  as  calculated  from  the  specifio 
gravity ;  space  in  cubic  feet  occupied  by  ono 
ton;  cohesive  power  of  the  coal;  weight  of 
water  evaporated  from  212*  by  one  cubic  foot ; 
rate  of  evaporation,  or  weight  of  water  evapo- 
rated in  one  hour;  chemical  constituents  of 
the  coal,  in  carbon,  hydrogen,  nitrogen,  sul- 
phur, oxygen,  and  ash ;  per  centage  of  coko 
after  coking;  weight  of  water  that  can  be 
raised  from  32**  to  212°  by  the  heat  of  one 
pound  of  coal;  per  centage  of  the  varioas  pro- 
ducts of  combustion,  in  coke,  tar,  water,  am- 
monia, carbonic  acid,  sulphuretted  hydrogen, 
olefiant  gas,  d^c. ;  and  the  force  generated  or 
weight  that  could  be  raised  to  the  height  of 
one  foot  by  the  combustion  of  one  pound  of 
coal. 

The  commissioners  show  that  fuel  for  war- 
steamers  ought  to  raise  steam  quickly;   to 
possess  high  evaporative  powers ;  to  contain 
but  little  bitumen;  to  possess  considerable 
cohesion  among  the  particles ;  to  have  density 
and  closeness  of  structure;   to  contain  but 
little  sulphur ;  and  to  have  no  liability  to  decay 
during  storage.    The  kinds  brought  to  tiie 
test  of  experiment  shewed,  as  might  be  ex- 
pected, veiy  different  results  under  these  sev<>- 
ral  headings;    insomuch  that  no   ono   kind 
stood  first  on  the  list  in  respect  to  more  than 
two  or  three  of  the  above  qualities.    Threo 
kinds  of  patent  fuel,  formed  by  admixtnres  of 
coal  dust  with  bituminous    and   other  sub- 
stances, were  included   among  the  varietiocs 
examined;  and  it  was  fotmd  that  Warlich*** 
patent  fuel  stood  higher  than  any  kinds  of 
coal  in  respect  to  many  qnalities.    The  com  - 
missioners  expressed  an  opinion  that  it  mig>tt 
be  practicable  to  produce  a  composite  coal,  or 
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a  miztoie  of  many  kmds  of  ccuil,  which  would 
po«9«88  a  more  uaefol  aggfegata  of  qualitiea 
than  tboso  possessed  by  any  one  sort  of  ooal 
per  $•;  and  they  recommend  further  experi- 
ments as  a  means  of  patting  this  plan  to  the 
test.  M  Bn  example  of  their  mode  of  stating 
the  evidence  for  and  against  any  one  species 
of  coal,  wa  msy  take  Anthra<»(a : — *'  It  has  a 
very  high  evapoiatire  power;  bat  not  being 
easily  ignited,  it  is  not  suited  for  quick  action. 
It  has  great  cohesion  in  ita  particles,  and  is 
not  easily  broken  up  by  attrition ;  but  it  is 
not  a  caking  coal,  and  therefore  would  not 
cohere  in  the  furnace  when  the  ship  rolled  in 
a  gale  of  wind.  It  emits  no  smoke ;  but  from 
the  intensi^  of  its  combustion  it  causes  the 
iron  of  the  baiv  and  boilers  to  oxidate  or  wear 
away  r^idly." 

Coal  Field*, — These  are  large  accumulations 
of  coal  which  exist  in  Tarions  parts  of  the 
world.  Coal  iB  found  in  these  fields  in  strata  ^ 
of  yarious  thickness,  alternating  with  slate- 
clay  and  sandstone;  the  alternations  being 
frequently  and  indefinitely  repeated.  The 
coal  beds,  which  are  of  various  qualities,  are 
principally  distinguished  by  the  proportion  of 
bitumen  in  the  coal.  The  coal-seams,  toge- 
ther with  their  alternating  strata,  called  the 
coal-mea*urtSy  usually  lie  on  beds  of  millstone 
grit  and  shale  (hard  coarse-grained  Randstone 
and  slate  clay),  which  sometimes  exceed  X30 
fathoms  in  thickness.  Under  this  series  is 
the  mountain  or  carboniferous  limestone,  an 
assemblage  of  calcareous  strata,  of  variable 
thickne&s,  sometimes  exceeding  900  feet  The 
carboniferous  limestone  rests  ou  a  bed  of  old 
red  sandstone,  varying  in  thickness  from  200 
to  2000  feet.  These  four  different  series  of 
strata  are  usually  comprehended  under  the 
term '  coal-formation.' 

The  coal-fields  of  Great  Britain  are  very 
numerous  and  deserve  to  be  studied  somewhat 
in  dctaiL  The  Northumberland  and  Durham 
coal-field  commences  near  the  mouth  of  the 
river  Coquet  on  the  north,  and  extends  nearly 
to  the  Tees  on  the  south.  Its  greatest  length 
is  58  miles,  and  its  greatest  breadth  about  24. 
The  beds  of  coal  in  some  places  appear  at  the 
surface,  while  in  the  opposite  direction  they 
are  at  great  depths.  The  beds  of  tliese  coal- 
measures  are  about  80  in  number,  and  con- 
sist of  alternating  beds  of  coal,  sandstone, 
and  slate-clay;  making  an  aggregate  thick- 
ness of  1620  feet,  which  varies  however  in 
different  parts.  The  aggregate  thickness  of 
coal  is  supposed  to  be  about  44  feet,  of  which 
about  30  feet  are  workable.  This  coal  is 
shipped  in  immense  quantities  from  the  Tyne, 
the  Wear,  and  the  Tees.  There  is  another 
coal-formation,  which  extends  through  parte  of 
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Dnriiam,  Nortlmmberland,  and  Comberland* 
independent  of  the  former. 

In  Yorkshire  there  are  detached  coal-fields, 
very  limited  in  extent,  being  small  insulated 
coal-basins,  lying  in  hollows  in  the  gritstone. 
They  occur  near  Middleham,  Leybume, 
Thoipefell,  near  Bnmsell,  and  as  far  west  aa 
Kettlewell.  Southward  of  these  is  an  exten* 
sive  coal-field,  which  occupies  an  area  extend* 
ing  north  and  south  ijrom  a  little  to  the  north- 
east of  Leeds  nearly  to  Derby,  a  distance  of 
more  than  65  miles;  its  greatest  width,  23 
miles,  is  on  the  nortli,  reaching  nearly  as  far 
as  Halifax  to  the  west  The  strata  of  this 
ooal-formation  are  very  numeroos ;  the  coal- 
seams  are  about  30  in  number,  varying  from 
6  inches  to  11  feet  in  thickness.  Since  the 
opening  of  the  Midland  Bailway,  whidi  tra> 
verses  this  coal-field,  the  working  of  the  col- 
lieries  has  been  vastly  extended  by  the  facili- 
ties for  inland  carriage.  In  north  Staffonl* 
shire  there  are  two  detached  coal-fields :  the 
one  situated  on  the  N.  £.  of  Newcastle-nnder- 
Lyme,  distinguished  as  the  Pottery  Coal  Field ; 
the  other  at  Cheadle,  to  the  east  of  the  first 
The  first  measures  from  6  to  10  miles  in  every 
direction;  the  second,  irom  3  to  5  miles. 
Thirty-two  beds  of  coal  have  been  met  with, 
from  3  to  10  feet  thick,  and  at  depths  from 
50  to  400  yards.  The  South  Lancashire  coal- 
field forms  an  area  somewhat  in  the  shape  of 
a  crescent,  having  Manchester  nearly  in  the 
centre ;  and  northward  of  this  are  the  North 
Lancashire  and  the  Whitehaven  beds;  in  the 
latter,  some  of  the  seams  are  very  thick  and 
of  the  finest  quality;  the  shafts  are  vexydeep, 
and  some  of  the  mines  are  worked  under  the 
sea. 

The  South  Staffordshire  coal-field  is  about 
20  miles  long  by  7  broad.  Many  coal-seams, 
of  eight,  six,  and  four  feet  in  thickness,  are 
worked  in  the  northern  portion  of  this  field; 
but  the  southern  portion  is  of  much  more  im- 
portance, as  it  contains  seams  from  30  to  45 
feet  in  thickness.  This  enormous  thickness 
is  however  not  one  continuous  seam,  but  % 
number  of  seams,  divided  by  layers  of  what 
the  miners  call  hand^  which  are  vexy  thin  beds 
of  clay-slate.  The  working  of  these  thick 
seams  is  not  so  profitable  as  might  be  sup< 
posed.  The  pillars  left  standing  in  order  to 
support  the  high  roof  are  estimated  at  about 
one-third  of  the  whole  coal  in  the  bed,  and 
the  small  coal  left  in  the  mine  is  about  equal 
to  another  third,  so  that  only  one  third  of  the 
whole  is  at  present  taken  out  of  the  minOf 
This  district  supplies  coal  to  the  pumerous 
iron-works  in  the  immediate  neighbourhood, 
and  the  manufactories  of  Birmingham  and  its 
vicinity ;  besides  which,  all  th^  neighbouring 
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counties,  as  far  soath  as  Beading  and  Gloa- 
cester,  are  supplied  by  means  of  inland  navi* 
gation.  Leicestershire  and  Warwickshire  have 
small  coal  fields,  independent  of  the  one  here 
noticed. 

In  North  Wales,  a  valley  crosses  the  Isle  of 
Anglesea,  parallel  to  the  Menai  Straits,  and  is 
flanked  on  both  sides  by  parallel  bands  of 
carboniferons  limestone.  Coal  of  good  quality 
exists  here,  and  a  few  mines  have  been  suc- 
cessfully opened.  In  Flintshire  a  coal-field 
exists,  extending  north  and  south  from  the 
Dee  to  Oswestry,  about  80  miles :  not  conti- 
nuously however,  but  in  patches.  It  is  sup- 
posed that  the  seams  pass  under  the  Dee,  and 
jom  those  of  Lancashire.  The  Coalbrook 
Dale  coal-field  is  composed  of  the  usual  alter- 
nating strata,  and  comprises  nearly  PO  alterna- 
tions ;  the  seams  vary  from  a  few  inches  to  0 
"eet  in  thickness ;  they  occur  at  depths  firom 
LOO  to  700  feet. 

The  coalfield  of  South  Wales  is  upwards  of 
100  miles  in  length,  and  the  average  breadth 
in  the  counties  of  Monmouth,  Glamorgan, 
Caermarthen,  and  part  of  Brecon,  is  from  18 
to  20  miles ;  it  becomes  much  narrower  in 
Pembrokeshire,  being  there  only  from  3  to  5 
miles.  This  area  extends  from  Pontypool  on 
the  east,  to  St  Bride's  Bay  on  the  west,  and 
forms  a  vast  basin  of  limestone,  in  which  all 
the  strata  of  coal  and  ironstone  are  deposited. 
The  lowest  bed  is  700  fathoms  deep  at  the 
centre,  and  all  the  principal  strata  lie  from 
500  fathoms  deep  to  this  depth.  But  this 
district  is  intersected  by  deep  valleys,  which 
generally  run  in  a  north  and  south  direction, 
intersecting  the  coaL  By  driving  levels  in 
the  hills,  the  beds  of  coal  are  found  without 
the  labour  and  expense  of  sinking  shafts; 
there  are  also  many  pits  in  the  low  valleys. 
The  seams  vary  from  a  few  inches  to  9  feet 
in  thickness;  and  their  aggregate  thickness 
is  about  100  feet.  On  the  south  side  of  the 
basin,  the  coal  is  principally  of  a  bituminous 
nature ;  on  the  north-east  it  is  a  coking  coal ; 
on  the  north-west,  stone  coal.  The  occur- 
rence of  rich  iron  ore  with  or  near  the  coal 
has  led  to  the  establishment  of  vast  iron- 
works in  South  Wales. 

The  Gloucester  and  Somerset  coal-field  is 
about  25  miles  long  by  11  wide.  The  seams 
of  coal  are  very  thin  in  comparison  with  those 
which  are  worked  in  the  principal  coal-fields 
of  England,  and  in  most  of  those  would  be 
rejected  as  not  worth  the  working.  The 
Forest  of  Dean  contains  a  coal-field  about  10 
miles  long  by  6  wide. 

The  principal  coal-district  of  Scotland  occu- 
pies the  tract  which  forms  the  great  central 
lowland  of  Scotland,  and  lies  between   the 


great  transition  chain  on  the  south,  and  the 
still  loftier  primitive  mountains  of  the  High- 
lands on  the  north.  In  the  county  of  Had- 
dington are  three  seams  of  good  workable 
coal.  There  are  a  few  mines  in  Fifeshire  and 
Mid-Lothian.  In  Lanark  the  coal-fields  are 
numerous  and  extensive.  Throughout  this 
district  seven  seams  of  coal  are  usually  found 
within  415  feet  of  the  surface ;  five  of  these 
seams  are  of  sufficient  thickness  to  be  wrought, 
and  of  good  quality.  Coal  is  found  in  Tarious 
other  parts  of  Scotland. 

Coal  has  been  discovered  in  more  or  less 
quantity  in  seventeen  counties  of  Ireland. 
The  Munster  coal-district  occupies  a  consi- 
derable portion  of  the  counties  of  Limerick 
and  Kerry,  and  a  large  part  of  the  county  of 
Cork ;  it  is  by  much  the  most  extensive  in 
Ireland.  Cofd  and  culm  have  been  raised  for 
near  a  century  in  the  neighbourhood  of  Kan- 
turk,  in  the  county  of  Coric.  At  Dromagh 
colliery  the  work  has  been  carried  on  to  a 
very  considerable  extent ;  and  the  beds  fonnd 
in  it  are  of  four  kinds,  the  Coal-Bed,  the 
Rock  Coal^  the  Bulk-Bed,  and  Bath't  Bed, 
The  greatest  depth  of  the  Munster  collieries 
is  about  80  yards. 

On  the  continent  of  Europe  coal-fields  are 
very  irregularly  scattered.  They  occur  abun- 
dantly in  Belgium.  In  Saxony  and  Bohemia 
coal  is  found;  and  in  less  quantity  in  Russia, 
Sweden,  and  Spain.  France  has  many  coal- 
fields, but  the  produce  is  not  enough  for  her 
consumption.  There  were  425  coal  mines  in 
France  m  1844,  of  which  however  only  252 
were  worked,  employing  30,000  persons. 

Asia  contains  a  little  coal  in  China,  Binnah, 
India,  and  Persia.  Coal  has  .been  fonnd 
abundantly  both  in  Australia  and  Yaa  Die- 
men's  Land.  America,  according  to  recent 
discoveries,  seems  to  be  richer  in  coal  than 
any  other  part  of  the  world. 

Mr.  Taylor,  in  his  valuable  *  Statistics  of 
Coal,'  says  that  the  ascertained  areas  of  the 
coal-fields  of  various  countries  are  as  fol- 
lows:— 


United  SUtet 
British  America 
Omt  Britain 
Spain       .M 
France     ... 
Belgium  ... 


133.138  ■q.m. 
18,000 
11,8BB 
3,406 

1.71» 
518 


But  the  actual  yearly  production,  and  bring- 
ing to  market,  form  a  remarkably  different 
series : — 


Great  Britain    ... 

...    31,000,000  tone. 

Belgium 
United  SUlei   .*. 

...     44Min,000 

...      4,400.000 

France ...          m. 

...     4.140,000 

PruMia 

. .      3.5011.000 

Austria 

700,000 

Coal  Mining. — ^The  thickness  of  workable 
beds  of  coal  may  be  sud  generally  to  Taxy 
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from  three  or  fonr  to  eight  or  nine  feet, 
■lihoiigh  sometimes,  when  seTerftl  seams 
eome  together  without  any  intervening  layers 
of  rock,  they  may  expand  to  twenty  or  thirty 
feet)  of  whieh  we  have  an  example  in  the  *  ten 
yazd  coal'  of  Staffordshire.  In  every  coal- 
ft«:ld  there  are  many  seams  of  coal  at  greater 
or  less  intervals,  one  below  another,  of  which 
as  msoy  as  three  or  four  are  frequently  worked 
in  the  same  mine. 

"When  the  position  of  the  beds  of  coal  has 
been  discovered,  the  first  process  is  to  sink  a 
perpendicalar  shaft  fh)m  the  surface  so  as  to 
intersect  the  various  strata  containing  the 
coftl,  and  of  course  as  many  of  the  beds  of 
coal  as  are  considered  to  be  worth  working. 
The  upper  portion,  as  far  down  as  the  solid 
rode,  is  either  bricked  or  walled,  and  where 
the  ground  is  weak  this  casing  may  be  conta- 
nned  throughout.  On  reaching  the  first  work- 
able seam  of  coal,  the  sinking  of  the  pit  i» 
for  a  time  suspended,  and  a  broad  straight 
passage  termed  a  *bord'  or  *gate'  is  driven 
from  it  upon  the  seam  of  coal  in  opposite 
directions.  The  breadth  of  this  passage  is 
usually  twelve  or  fourteen  feet,  and  it  is 
fonned  the  whole  height  of  the  seam  of  coal, 
eo  as  to  expose  the  stratum  above,  which  is 
called  the  '  loof,'  and  the  one  below,  which  is 
tenned  the  '  thill,*  and  its  direction  is  always 
arranged  so  as  to  follow  the  cleavage  of  the 
eoal  which  forms  its  sides,  which  thus  pre- 
sents a  clean  uniform  surface.  When  the 
principal  hord  has  proceeded  some  distance 
on  both  sides  of  the  pit,  narrow  passages, 
termed  'headways,'  are  driven  from  it  at  re- 
gular interrals,  and  exactly  at  right  angles ; 
and  when  these  have  proceeded  eight  or  ten 
Tarda,  they  are  made  to  communicate  with 
anocher  bord,  which  is  opened  parallel  to  the 
first  and  on  each  side  of  it  Thus  the  oper- 
adoBs  eontinue,  until  the  mine  resembles  a 
tovn  of  streets  rectangularly  arranged.  The 
waier  encountered  in  the  above  operations  is 
drawn  to  the  surface  by  a  steam-engine  erected 
at  the  top  of  the  shaft,  which  is  so  arranged 
aa  also  to  raise  the  coal  and  rubbish,  for 
which  purpose  either  '  corves '  or  baskets  are 
commonly  employed.  In  small  coal  mines  the 
ventilation  is  managed  by  separating  a  portion 
itf  the  shaft  from  the  larger  part  by  an  air- 
tighi  boarding,  which  is  carried  down  to  the 
bottom ;  bat  in  large  coal- mines  another  shaft 
»  sool:  at  fiome  distance  from  the  first,  and 
when  the  eommtmication  between  them  has 
been  effected,  the  one  being  made  downcast 
and  the  other  upcast,  the  air  is  made  to  pass 
thiuQgh  the  whole  of  the  passages. 

While  the  wofkings  on  the  first  seam  of 
eoal  ave  thus  going  on,  the  shaft  may  be  Bank 


to  a  second  or  third  seam,  where  similar  ope- 
rations will  be  commenced,  small  under- 
ground pits  or  '  staples  *  being  sunk  at  inter- 
vals from  the  workings  on  the  upper  seam  to 
those  on  the  seam  below,  by  which  ventilation 
will  be  promoted. 

The  mode  in  which  the  pitman  proceeds  in 
excavating  the  coal  is  by  cutting  a  narrow  fis- 
sure on  the  seam  on  each  side  of  the  bord 
with  his  pick-axe,  and  undermining  the  coal 
between,  and  then  cutting  into  and  forcing 
down  the  isolated  portion  of  coal,  or,  where 
the  seam  is  thiiJi,  by  detaching  the  great  cu- 
bical mass  thus  prepared  by  blasting,  two  or 
three  shots  being  sometimes  simultaneously 
fired  at  the  top  of  the  seam.  From  60  to  80 
or  100  tons  of  coal  may  thus  be  brought 
down  at  once,  when  it  is  put  into  corves, 
drawn  along  a  tram-road  to  the  shaft,  and 
thence  raised  by  a  steam  engine  to  the  sur- 
face, where  it  is  often  passed  over  gratings  or 
'  screens '  in  order  to  separate  the  small  pul- 
verised coal  from  the  larger  masses. 

In  mines  which  are  not  endangered  by  ex- 
plosive gases  or  *  fire-damp,*  the  coal-miner 
or  *  pit-man*  is  guided  in  his  operations  by 
the  usual  subterranean  light — a  small  candle 
stuck  into  a  piece  of  moist  clay;  but  where 
the  fire-damp  is  apprehended  the  safety-lamp 
is  used.     [Laikip,  Safety.] 

The  frequency  of  colliery  accidents  has  re- 
cently drawn  the  attention  of  scientific  men  to 
the  subject ;  and  the  Institute  of  Civil  Engi- 
neers is  at  the  present  time  engaged  in  the 
discussion  of  schemes  for  improved  systems 
of  ventilation. 

Coal  Trade. — ^It  was  long  considered  politic 
to  check  the  exportation  of  coals  to  other 
countries,  both  through  fear  of  exhausting 
the  mines,  and  because  it  was  imagined  that 
our  superiority  as  manufacturers  might  be 
endangered.  A  heavy  export  duty  was  accord- 
ingly levied ;  but  this  was  gradually  lessened 
in  1831, 1835,  and  18-42,  and  abolished  alto- 
gether  in  1845.  There  was  formerly  a  revenue 
on  coals  carried  coastwise,  but  this  was  abo- 
Ushed  in  1831. 

A  very  peculiar  regulation  was  established 
by  the  coal  owners  of  the  northejn  coal-field, 
called  the  *  limitation  of  the  vend.'  It  was  a 
systematic  combination  among  the  owners  of 
collieries  having  their  outlets  by  the  Tyne, 
the  Wear,  and  the  Tees,  to  raise  the  price  to 
consumers  by  a  self  imposed  restriction  as  to 
the  quantity  supplied.  When  the  coal  duty 
was  abandoned  in  1845  the  coal  owners  gave 
up  the  *  limitation  of  the  vend.* 

A  regulation  which  affects  the  coal  trade 
firom  the  Tyne  and  the  Wear  has  been  esta- 
blished by  act  of  parliament  (1826),  under  the 
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proTisions  of  whioh  evexyBbip  mast  ba  loaded 
in  her  turn ;  and,  if  any  colliery  refuse  to  sell, 
a  penalty  is  imposed  of  100/. ;  but  this  regu- 
lation may  be  and  has  been  evaded  by  the 
coal-owners  by  an  easily  concocted  pretext 
Regulations  have  also  been  made  as  to  the 
unloading  of  coal-vessels  in  the  Thames :  the 
number  being  guided  by  the  price  of  coal  in 
such  a  way  as  to  keep  up  the  monopoly. 

In  May  1841,  the  harbour-master  of  the 
port  of  London  presented  a  return  to  the 
lord  mayor,  which  shows  the  operation  of  the 
regulations  established  by  the  coal-owners  in 
the  port  of  London  for  keeping  up  the  price 
of  coal.  On  the  first  of  May  there  were  260 
vessels  laden  with  coal,  detained  in  sections 
waiting  their  <  turn '  of  sale.  On  one  day  in 
the  same  month,  ten  colliers  had  been  de- 
tained, with  their  captains  and  crews,  for  46 
days,  and  two  had  been  detained  above  50 
days.  On  the  27th  of  May,  109  coal-laden 
ships  were  detained  in  sections,  and  the  price 
of  the  best  coal  had  advanced  to  24f.  and  25*. 
per  ton,  or  about  34«.  per  ton  to  the  con- 
sumer. 

The  railways  now  in  progress  will  have  an 
important  and  most  beneficial  effect  in  redu- 
cing the  price  of  coal  in  all  districts  lying  far 
away  from  the  collieries ;  indeed  such  influ- 
ence has  already  been  felt,  since  the  year  just 
named.  The  York  and  Berwick  Hallway,  and 
the  York  and  North  Midland  Bail  way,  carry 
an  immense  quantity  of  coal ;  and  the  Great 
Northern  Comp(iny  have  lately  commenced  to 
do  the  same. 

In  1845,  the  collieries  of  Northumberland 
and  Durham  were  129  in  number ;  the  steam- 
engines  employed  were  19,204  horse-power; 
the  actual  production  was  0,790,993  tons.  In 
1844  tliere  were  16,515  persons  employed  at 
the  Tyne  collieries ;  13,173  at  those  of  the 
Wear;  and  4211  at  those  of  the  Tees ;  making 
33,899  in  all.  The  largest  number  at  any  one 
colliery  was  1403  at  Lambton.  The  colliery 
proprietorships  are  ranged  under  four  classes, 
according  to  the  scale  of  the  operations.  The 
Ist  class  comprises  four  great  concerns, 
headed  respectively  by  the  Marquis  of  Lon- 
donderry, the  Earl  of  Purham*  Lord  Baveps- 
worth,  and  the  Hetton  Coal  Company.  The 
capital  sunk  in  each  of  those  concerns  is  sup- 
posed to  be  not  less  than  half  a  million  ster- 
ling ;  they  each  comprise  from  six  to  twelve 
separate  mines,  and  all  the  necessary  engines, 
waggons,  horses,  «Src. ;  and  they  are  believed 
to  realise  a  profit  on  an  average  from  35,000/. 
to  45,000/.-per  year  each.  The  2nd  class  com- 
prises companies  or  partnerships  whose  sqnk 
capital  ranges  from  one  to  two  hundred  thou- 
9Aiid  pounds.    The  3rd  class  includes  those 
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oonceros  which  have  only  a  single  pit  each, 
an4  whose  capitals  are  from  forty  to  sixty 
thousand  pounds.  .  The  4th  class,  humbler 
but  more  numerous  tban  any  of  the  others, 
comprises  those  which  have  a  capital  ranging 
Irom  eight  to  thirty  thousand  pounds.  In 
South  Staffordshire,  the  *  Butty'  system  of 
employing  miners  is  extensively  acted  on. 
This  consists  in  the  miners  being  the  servants, 
not  of  the  proprietor  or  lessee  of  a  colliery, 
but  of  a  contractor  called  a  *  butty/  who  en- 
gage* with  the  proprietor  of  the  mine  to 
deliver  the  coal  at  so  much  per  ton ;  hiring 
the  labourers  himself,  using  his  own  horses, 
and  supplying  all  the  tools  necessaiy  for 
working  the  mines.  These  butties  have  in 
general  been  working  miners,  who,  by  the  ac- 
cumulation of  some  little  capital,  or  by  the 
assistance  of  relations,  are  enabled  to  engage 
a  pit,  with  or  without  partnership  with  other 
persons,  and  to  enter  into  a  bond  to  raise  the 
coal  at  a  given  price  per  ton.  But  in  tlie 
Northumberland  and  Durham  district  the  re- 
lation between  the  proprietors  and  the  miners 
is  more  direct  and  intunate.  No  middlemen 
or  contractors  are  employed;  the  overaeers, 
viewers,  and  other  intermediate  officers  are 
paid  by  regular  salaries ;  and  the  working  col- 
liers receive  in  cash  from  the  proprietors,  once 
a  fortnight,  the  amount  of  their  earnings. 

The  coal  trade  of  England  is  one  of  great 
magnitude.  The  coal  exported  from  the  Uni- 
ted Kingdom  to  foreign  countries  in  1849 
amQunted  to  2,730,507  tons.  The  coal 
brought  to  London  in  the  same  year  amounted 
to  3,380,786  tons.  Of  tlie  quantity  brought 
to  London,  about  two-fifths  are  shipped  at  tlie 
Tyne,  and  nearly  the  whole  of  the  remaining 
three-fifths  at  the  Purham  porta.  Of  the  coal 
sent  to  foreign  countries,  about  600,(XK)  tons, 
or  more  than  one-fifth  of  the  whole,  is  sent 
to  France:  our  next  best  customers  being 
Germany  and  Prussia,  who  together  take 
about  450,000  tons. 

The  great  towns  of  Lancashire,  Yorkshire, 
Nottinghamshire,  Derbyshire,  Leicestershire, 
Warwickshire,  and  Staffordshire,  are  supplied 
by  canals  or  by  land-carriage  from  collieries 
in  the  respective  counties  here  enumerated. 
It  has  been  estimated  that  the  iron-works  of 
Great  Britain,  most  of  which  are  sitaated  in 
spots  were  coal  is  found,  require  every  y«?ar, 
for  amelting  the  ore  and  converting  the  raw 
material  into  bars,  plates,  &c,  nearly  seven 
millions  of  tons.    There  is  good  reason  for 
believing  that  the    annual   oonamnption  of 
coal  within  the  United  Kingdom  is  not  far 
short  of  85,000,000  tons.     In  1841  the  num- 
ber of  persons  in  Great  Britain  employed  m 
cp«l.punes  was  118^3.    In  Diirh^m  thw 
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irere  in  thiit  year,  on  an  exact  enmneration, 
more  persons  employed  under  ground  in  coal- 
mines than  in  cultivating  the  surface. 

Coal  and  the  eollieries  vill  not  be  neglected 
at  the  forthcoming  Exhibition  of  Industry. 
The  (Soal-owners  of  Korthumberiatid  and  Dur- 
ham hflYe  doputed  to  a  number  of  intelligent 
colliety  viewers  the  preparation  of  a  map  of 
the  coal  district,  showing  the  extent  and  out- 
crop of  the  different  coal-beds,  together  with 
the  ftmlts  and  other  remaritable  interruptions 
— a  section  of  a  coal-field,  from  and  to  given 
points,  north  and  south,  and  a  similar  section 
from  east  to  west — ^a  model  in  pieces  showing 
the  structure  of  a  given  portiott  of  the  coal- 
field— a  synopsis  fi  the  coal-scftms  in  illus- 
tration of  the  map  and  sections — a  collection 
of  the  fossils  found  in  the  coal-strata*— work- 
ing plan  of  a  colliery,  exhibiting  the  system 
of  working  and  ventilation — a  model  showing 
the  system  of  ventilation — specimens  of  the 
strata  properly  arranged — ^materials,  Ac,  em- 
ploved  in  coal-mining — ^models  of  machinery, 
unaerground  railways,  engines,  shafts,  lamps, 
loading  machinery,  drops,  &c. 

A  block  of  coal,  of  gigantic  dimensions,  has 
been  raised  from  Hange  Collieiy,  near  Tipton, 
to  be  sent  to  the  Exhibition.  It  is  six  feet 
high  by  eighteen  f^et  In  circumference,  and 
weighs  about  five  tons.  It  is  supposed  to  be 
the  greatest  weight  ever  attempted  to  be 
drawn  out  of  a  coal-mine  in  one  piece ;  and  it 
is  also  a  general  opinion  that  no  coal-field  in 
Great  Britain  could  yield  such  a  large  mass, 
except  the  30  foot  seam  of  South  Staffordshire. 
The  specimen  is  said  to  be  remarkably  fine, 
bright,  and  clear. 

COALBROOK  DALE.  This  small  spot, 
situated  in  the  eastern  part  of  Shropshire, 
has  acquired  a  manufacturing  celebrity  for 
the  iron  goods  cast  there ;  and  this  as  a  manu- 
facture has  depended  in  part  on  the  existence 
of  coal  at  the  spot.  The  coal-field  of  the 
Dale  is  about  6  miles  long  by  2  broad,  and 
contains  80  alternations  of  coal  and  other 
strata,  which  have  been  penetrated  to  a  depth 
of  more  than  700  feet 

The  Coalbrook  Dale  Iron  Works  have  be- 
longed to  the  family  of  Messrs.  Darby  for 
more  than  200  years.  Some  of  the  earliest 
castings  of  great  magnitude  in  this  country — 
indeed  we  believe  the  earliest,  were  made 
here ;  and  the  works  have  ever  since  been  ce- 
lebrated for  the  delicacy  and  beauty  of  the 
smaller  castings  in  iron.  On  a  pleasant  fes- 
tive occasnon  in  1850,  planned  in  compliment 
to  the  chief  proprietor,  the  colliers,  miners, 
and  workmen  of  the  Coalbrook  Dale  district 
generally,  to  the  number  of  nearly  4,000, 
walked  in  procession  through  Horsehay,  Iron- 


bridge,  Madeley,  and  Dawley,  and  ended  the 
day  with  some  ot  those  displi^  of  kindly 
feeling  which  are  always  bo  Taluable  in  the 
relation  between  employers  and  the  employed. 

COBALT.  This  metal  was  diseovered  by 
Bnmdt  in  1788,  associated  with  arsenic  and 
other  metals.  It  has  t  reddish  gray  oolour, 
and  a  weak  metallio  hwtre ;  it  fuses  at  a  high 
temperature,  and  etystalliset  In  eooling. 

Cobalt  is  extensively  employed  in  the  Arts. 
Its  oxide  gives  an  intense  and  beaotiAil  Une 
colour  to  glass,  and  is  hence  much  employed 
in  pafaiting  glass  and  porcelain  ;  while  the 
bine  glass  thus  produced,  when  redneed  to  a 
fine  powder,  is  called  Bmattt  or  powder  Nar, 
and  Is  used  for  correcting  the  yellowish  tint  of 
pftper  and  linen. 

The  nitrate  of  oobalt,  when  dissolved  in 
water,  forms  a  iffmpathetic  ink,  the  traces  of 
whi(^  become  blue  when  heated,  or  green  if 
iron  be  present  The  acetate  forms  a  sympa- 
thetic ink  which  becomes  blue  when  heated.  The 
phosphate  of  cobalt,  eombined  with  alumina, 
produces  a  bine  colour  almost  as  intense  and 
beautiful  as  that  of  ultramarine:  it  is  called 
Thenard's  or  eobaU  blue. 

Cobalt  forms  alloys  with  arsenic,  antimony, 
tin,  sine,  lesd,  gold,  and  platinum. 

COCA,  the  dried  leaf  of  JBrffihroiylon  eoca, 
is  one  of  those  stimulating  narcotics  which 
belong  to  the  same  dass  with  tobacco  and 
opium,  but  is  more  remarkable  than  either  of 
them  in  its  effects  upon  the  hnman  system. 
The  plant  is  found  wild  in  Peru,  according  to 
Pdppig,  in  the  environs  of  Cuchero,  and  on 
the  stony  summit  of  Certo  do  San  Cristobal. 
It  is  ctdtivated  extensively  in  the  mild  but 
veiT  moist  climate  of  the  Andes  of  Pern,  at 
from  2000  to  5000  feet  above  the  sea:  in 
colder  situations  it  is  apt  to  be  killed,  and  in 
warmer  districts  the  leaf  loses  its  flavour. 

The  effects  of  this  drug  are  said  to  be  of 
the  most  pemidons  nature,  exceeding  even 
opium  in  the  destruction  of  mental  and  bodily 
powers.  The  coca  leaf  is  chewed  by  the 
Perurian,  mixed  with  finely  powdered  chalk, 
and  brings  on  a  state  of  apathy  and  indif- 
ference to  all  surrounding  objects.  The  desire 
for  this  drug  increases  so  much  wiUi  indulgence 
in  it,  that  a  confirmed  ooca-chewer  is  said 
never  to  have  been  reclaimed. 

The  immoderate  addiction  of  the  Peruvians 
to  the  use  of  this  drug  is  snch  that  their 
forests  have  long  since  ceased  to  be  able  to 
supply  their  wants ;  and  the  cnltivation  of  the 
plant  has  been  carried  to  a  very  great  extent, 
not  only  under  the  Incaa  but  beneath  the 
local  government  of  the  Spaniards,  who  seem 
to  have  been  no  more  able  tr 
tation  of  a  large  revenue  t 


627 


CO'CCULUS. 


COCK. 


698 


of  this  article  than  European  nations  from  the 
ocmanmption  of  ardent  spirits.  The  cultiYaiion 
of  coca  is  therefore  an  important  feature  in 
Peravian  hosbandiy. 

The  exciting  principle  of  the  coca  has  so 
▼eiy  volatile  a  nature  that  leaves  only  twelve 
months  old  become  perfectly  inert  and  good 
for  nothing.  Large  heaps  of  the  freshly  dried 
leaves,  particularly  while  the  warm  rays  of  the 
Sim  are  upon  them,  diffiise  a  very  strong  smell 
resembling  that  of  hay  in  which  there  is  a 
quantity  of  metilot 

CO'CCULUS.  Many  species  of  this  plant 
are  usefully  applied,  chiefly  in  medicine ;  but 
that  which  is  best  known  is  the  CoccubuIneUcui, 
a  native  of  East  Africa.  Coccuhu  Indieus 
Berries  are  the  fruit  of  the  Coeeulus  tuheroaus, 
or  Meniapermum  cocadus.  Besides  being 
occasionally  used  in  medicine,  it  is  a  poison 
which  is  used  for  destroying  fish,  and  has 
also  been  extensively  used  by  brewers  as  a 
substitute  for  hops — an  adulteration  which  is 
prohibited  in  Britain  by  severe  statutes. 
Cocculus  Indieus  is  never  used  internally  in 
the  practice  of  medicine ;  but  an  ointment 
formed  of  the  powdered  berries  is  vexy  effica- 
cious in  some  cutaneous  diseases. 

Columba  is  the  root  of  the  Coixuhia  palmaiuf, 
a  native  of  the  forests  on  the  east  coast  of 
Africa,  whence  it  is  sent  to  Ceylon,  and  then oe 
to  Europe.  It  occurs  in  the  form  of  trans- 
verse sections,  the  bark  of  which  is  thick  and 
easily  separable :  the  woody  portion  is  spongy, 
of  a  yellow  colour,  and  when  old  much  perfo- 
rated by  worms.  The  odour  is  faintly  aro- 
matic, the  taste  bitter  and  slightly  acrid.  It 
contains  much  starch,  a  yellow  azotised  matter, 
a  yellow  bitter  principle,  traces  of  a  volatile 
oil,  woody  fibre,  salts  (chiefly  of  lime  and 
potassa),  oxide  of  iron,  and  silex.  The  active 
principle  is  Oolumbinef  which  may  be  obtained 
either  by  alcohol  or  aether.  Columba  is  much 
used  in  medicine.  Other  roots  are  often  fi:uudu- 
lently  substituted  for  it ;  and  slices  of  Bryony 
root  are  often  employed  to  adulterate  it 

COCHINEAL  is  extremely  richin  the  finest 
red  colouring  matter,  and  has  been  long  em- 
ployed in  scarlet  dyeing,  and  in  the  manufac- 
ture of  carmine.  It  consists  of  a  colouring 
matter,  a  peculiar  animal  matter,  a  fatty 
substance,  and  several  salts.  The  chief  use 
of  cochineal  is  the  dyeing  of  scariet  The 
fine  colour  which  it  yields  is  converted  to  this 
tint  by  means  of  chloride  or  muriate  of  tin. 

The  insect  which  constitutes  cochineal  feeds 
chiefly  upon  Cactu$  cocheniUifera  and  C.  opun- 
iia.  The  female  insect  only  is  collected. 
Several  varieties  are  distinguished  in  com- 
merce, and  have  different  degrees  of  value 
attsflhed  to  them,  dependent  chiefly  upon  the 


different  methods  employed  to  kill  and  diy 
the  insects.  When  dried,  they  resemble  small 
grains,  scarcely  so  large  as  a  pepper-com, 
ovate,  convex  above,  plane  below,  transversely 
furrowed,  externally  blackish  brown,  bat  as  if 
dusted  with  a  white  powder,  light,  friable,  the 
internal  substance  consisting  of  extremely 
small  grains,  obscurely  purple,. but  when  re- 
duced to  powder  of  a  rich  purple.  They  are 
inodorous,  but  with  a  bitter  sweet  acrid  taste. 
They  impart  to  water  or  alcohol  by  digestion 
an  intensely  red  colour. 

Cochineal  has  hitherto  been  employed 
mostly  as  a  colouring  material,  either  of  tinc- 
tures, or  of  other  things,  the  nature  of  which 
it  is  wished  to  disguise;  but  it  is  also  used  to 
a  small  extent  in  medicine. 

Previous  to  the  revolt  of  the  Spanish  Ame- 
rican provinces,  almost  all  the  trade  in  cochi- 
neal with  the  different  markets  of  Europe 
was  carried  on  through  Spain,  and  chiefly 
through  Cadiz;  but  since  that  event  the 
markets  of  consumption  are  supplied  with 
cochineal  either  direct  from  the  places  of  pro- 
duction, or  from  neighbouring  stations,  to 
which  the  article  has  found  its  way  in  the 
natural  course  of  commerce.  Representing 
a  considerable  value  in  a  small  bulk,  cochineal 
is  frequently  used,  with  great  convenience  to 
merchants,  as  a  medium  for  making  remit- 
tances, and  hence  the  comparatively  circuitous 
route  by  which  the  greater  part  of  it  reaches 
the  places  of  ultimate  consumption.  The 
quantity  of  cochineal  imported  into  Great 
Britain  in  1818  was  18,380  cwt ;  of  which  Hon- 
duras yielded  9130  cwt.,  and  Mexico  6054  cwt. 

COCK,  or  STOP-COCK.  The  stop-cocks 
in  most  common  use  consist  of  a  short  tube 
of  brass,  intersected  by  a  nearly  cylindrical 
plug,  capable  of  being  turned  on  its  axis  at 
pleasure,  and  so  perforated  or  cut  that,  while 
in  one  position  it  completely  prevents  the 
passage  of  fluid  through  the  pipe,  it  may  be 
so  turned  as  to  permit  the  fluid  to  pass 
through  it,  and  consequeuUy  to  flow  through 
the  pipe.  The  kind  of  cock  usually  employed, 
under  the  name  of  a  tap^  for  drawing  off  the 
contents  of  barrels,  usually  terminates  in  a 
curved  nate^  or  spout,  f^m  which  the  liquor 
may  be  conveniently  received  in  a  jug  or  other 
open  vessel ;  but,  where  it  is  desired  to  trans- 
fer the  liquor  from  the  cask  immediately  to 
bottles,  the  nose  is  prolonged  into  a  long 
slender  tube,  which  will  enter  the  neck  of  a 
bottie,  and  obviate  the  necessity  for  a  fdnnel. 
Other  cocks  are  adapted  for  insertion  in  me- 
tallic cisterns  or  boilers,  and  fitted  with  a 
flange  to  bear  against  the  outer  face  of  the 
cistern,  and  a  nut,  wormed  on  to  the  portion 
of  the  tube  of  the  cock  which  passes  into  the 
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eistani,  by  which  they  may  be  screwed  up 
ilimly.  Othere  again  are  adapted  for  solder- 
ing to  the  end  of  a  leaden  pipe,  such  as  the 
serrioe-pipe  for  laying  water  on  to  a  bouse. 
Some  stop-oocks,  again,  have  no  nose  or 
Bpout,  bat  are  made  alike  at  each  end,  for  the 
purpose  of  being  soldered  between  two  lengths 
of  leaden  pipe. 

In  some  cocks  the  plug  is  so  contrived  as 
either  Co  contain  a  piece  of  cork,  which  may 
be  tomed  so  as  to  dose  the  pipe,  or  to 
lerolTe  within  a  hollow  cylinder  of  coik,  with 
amngemoita  for  opening  or  doong  a  passage 
thnnigh  it  at  pleasure.  In  others  the  princi- 
ple of  the  revolying  plug  is  entirely  departed 
from,  and  the  pipe  is  closed  by  means  of  a 
flat  dise  of  metal,  covered  with  a  leather 
washer,  and  screwed  up  firmly  against  the  end 
of  the  pipe,  or  by  a  conical  or  globular  valve 
iiniilariy  appUed.  In  such  cocks  caoutchouc 
foms  an  excellent  substitute  for  leather. 
Another  ingenious  class  of  cocks  comprises 
those  furnished  with  contrivances  for  admit- 
ting air  to  a  barrel  as  fast  as  the  liquor  is 
drnm  ofl^  and  thereby  superseding  the  use  of 
a  vent-peg.  Another  dass  are  furnished  with 
tffentxa  for  locking  the  cock. 

Cocks  are  most  commonly  made  of  tap- 
meUl,  a  peculiar  aUoy  of  iuferior  brass,  or 
rstho-  oopper  saturated  with  lead.  Fine  brass 
ii  sometimes  used;  as  also  a  white  alloy  made 
to  resist  the  action  of  vinegar  and  other  cor- 
rosive hquois.  For  such  liquors,  however, 
eoeks  of  porcelain  or  stoneware  are  to  be  pre- 
fierred.  Even  wood  is  occasionally  employed ; 
md  attempts  have  been  made  to  manufacture 
cods  of  cast-iroa. 

The  fimr-ufay  cock  consists  of  a  plug  perfo- 
rated with  two  distinct  passages,  and  mounted 
in  a  bacrd  into  which  four  separate  pipes  or 
chaanels  open.  Its  object  is  to  connect  the 
four  passages  with  each  other  in  alternate 
eov^des,  either  by  a  continuous  revolution 
upon  its  axis,  or  by  an  alternating  motion 
through  one-fourth  part  of  a  revolution ;  and 
it  has  frequently  been  applied  to  steam  en- 
gines as  a  means  of  alternately  admitting 
steam  to  and  allowing  it  to  escape  from  each 
end  of  the  engine-cylinder. 

COCOA  AND  CHOCOLATE.  Cocoa  is 
the  more  familiar  name  of  the  artide,  the 
proper  name  of  which  is  cacao ;  just  a  reversal 
cf  the  vowels.  It  is  the  cotyledon  of  the  seeds 
of  the  cacao  plant,  which  is  extensively  culti- 
rm-d  in  many  tropical  countries.  The  Mexi- 
esas  call  the  tree  ehocokUt,  and  hence  our 
name  for  the  seed  in  a  prepared  state. 
The  capsules  of  the  firuit  each  contain  about 
twenty-five  seeds.  The  quality  varies  greatly ; 
aDd  the  M exioaas  are  accustomed,  to  improve 
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the  flavour  of  the  inferior  sorts,  to  buxy  them 
in  the  earth  in  heaps,  and  allow  them  to  fer- 
ment for  nearly  a  month.  The  kinds  pro- 
duced in  different  countries  vary  much  in  the 
quantity  of  the  oil  or  butter  of  cacao  which 
they  contain  ;  a  product  to  which  much  of  the 
nutritious  quality  is  due. 

The  simplest  and  best  form  of  using  cocoa 
is  that  of  eoeoa-rUbSj  consisting  of  the  seeds 
roughly  crushed.  Flake  cocoa  is  merely  the 
seeds  crushed  between  rollers.  Common 
cocoa  is  usually  the  seeds  pressed  into  cakes, 
or  reduced  to  a  paste. 

Chocolate  is  cocoa  brought  to  a  further  state 
of  preparation.  The  seeds  or  beans,  alter 
being  carefully  picked,  are  gently  roasted  in 
an  iron  cylinder;  and  when  the  aroma  begins 
to  be  well  devdoped,  they  are  turned  out, 
cooled,  and  sifted.  They  are  then  mixed  into 
a  paste,  and  put  into  moulds,  and  when  dry 
they  form  the  ordinary  chocolate  of  the  shops, 
espedally  in  England ;  but  on  the  continent 
the  chocolate  is  more  frequently  sold  in  a 
flavoured  state,  having  had  vanilla,  cloves, 
dnnamon,  almonds,  starch,  or  sugar  mixed 
with  it.  Lard,  sago,  and  red  lead  are  said  to 
be  used  in  the  compounding  of  some  of  the 
cheap  kinds  of  chocolate.  The  various  *  patent' 
chocolates  presented  to  our  notice  in  the 
shops,  are  simply  various  modes  of  preparing 
the  cocoa  seeds. 

The  imports  of  cocoa  are  now  becoming 

large.    In  1848  they  amounted  to : — 

British  oolonial  COCOA    ..       ..    9,603,909  Ibi. 

Foreign  3,648,677 

HuckiaadsheUa  ..    1,908,S8S 

Chocolate  and  cocoa  paate      . .        13,016 

7.679,884 
COCOA  NUT.  The  cocoanut  tree  is 
found  all  over  the  tropical  parts  of  the  world, 
especially  in  the  vicinity  of  the  sea,  growing 
within  reach  of  salt  water,  and  establishing 
itself  upon  reefs  and  sand-banks  as  soon  as 
they  emerge  frt>m  the  ocean.  Its  great  im- 
portance to  man  has  caused  it  to  be  cultivated 
wherever  the  climate  is  favourable  to  its 
growth ;  the  whole  Brazilian  coast  from  the 
river  San  Francisco  to  the  bar  of  Maman- 
guape,  a  distance  of  280  miles,  is,  with  few 
breaks,  thus  occupied ;  and  it  was  estimated 
that  in  the  year  1813  no  fewer  than  10,000,000 
trees  were  growing  on  the  south-west  coast  of 
Ceylon.  The  cocoa-nut  pahn  rises  like  a 
slender  column  to  frY>m  60  to  90  feet  in 
height 

In  hot  countries  the  uses  to  which  the 
cocoa-nut  tree  is  applicable  are  innumerable. 
The  roots  are  chewed  in  place  of  the  areca- 
nut;  gutters,  drains,  and  the  posts  of  huts 
are  formed  from  the  trunk ;  the  young  buds 
are  a  delioate  vegetable ;  shade  is  furnished 
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by  the  leaves  when  growing,  and  after  separa- 
tion from  the  tree  their  large  size  and  hard 
texture  render  them  invaloable  as  thatch  for 
cottages  ;  thej  are,  moreover,  manufactured 
into  baskets,  backets,  lanterns,  articles  of  head- 
dress, and  even  books,  npon  which  writing  is 
traced  with  an  iron  stylus.    Their  ashes  yield 
potash  in  abmidance ;  their  midiib  forms  oars ; 
and  brashes  are  formed  by  bruising  the  end 
of  a  leaf  with  a  portion  of  the  midrib  adhering 
to  iL    From  the  juice  of  the  stem,  a  kind  of 
palm  wine,  and  subseqnently  an  ardent  spirit, 
are  prepared ;  the  farinaceous  matter  contained 
in  the  stem  is  a  good  substitute  for  sago ;  and 
a  coarse  dark- coloured  sugar,  called  jagghery, 
is  obtained  from  inspissating  the  sap.    This 
jaggheiy,  mixed  with  lime,  forms  a  powerful 
cement,  which  resists  moisture,  endures  great 
solar  heat,  and  will  take  a  fine  poUsh.    The 
ripe  fruit  is  a  wholesome  food,  and  the  milk 
it  contains,  a  grateful  cooling  beverage  ;  in- 
deed these  together  constitute  the  principal 
sustenance  of  the  poorer  Indians  in  many 
countries.    The  fibrous  bark  is  used  to  polish 
furniture,  as  brushes,  and  to  form  a  valuable 
elastic  cordage  called  coir  ;  the  fibrous  matter 
of  the  husk  is  also  employed  to  stuff  mattres- 
ses, and  a  manufacture  of  it  into  cordage, 
mats,  sacking,  ^c,  has  lately  sprung  up  in 
Great  Britain.  The  shell  is  manufaetured  into 
drinking-vessels  and  vessels  of  measure;  and,  fl- 
finally,  the  albumen,  or  white  solid  matter  con- 
tained within  the  shdl,  yields  by  pressure  or  de- 
coction an  excellent  oil ;  pressruie  is  the  method 
usually  employed.    This  oil  is  not  only  em- 
ployed for  Duming,  but  in  the  manufaotnre  of 
torches,  and  in  the  composition  ef  pharmaceu- 
tical preparations;  and  mixed  with  dammer 
(the  resin  of  Shorea  robuOa)  it  forms  the  sub- 
stance used  in  India  for  covering  the  seams  of 
boats  and  ships. 

Cocoa-nuts  are  brought  to  Europe  as  wedges 
to  set  Itest  the  casks  and  other  round  pack- 
ages in  the  cargo  of  vessels ;  their  freight 
therefore  costs  nothing. 

It  is  a  curious  drcumstanee  that  in  com- 
merce there  sre  two  kinds  of  Oocoa-OU  or  Oil 
of  Cocoa,  entirely  different  in  origin.  The 
Cacao  or  cocoa  seeds,  described  in  the  last 
article,  yield  a  butter  or  solid  oil  which  is  use- 
fully employed  in  making  candles,  soaps,  and 
pomatums — chiefly  in  France.  But  that  sub- 
stance which  is  quoted  in  our  market-lists  as 
Cocoa-nut  Oil  is  produced  from  the  cocoa-nut, 
now  under  notice.  So  much  has  this  substance 
now  come  into  demand,  that  no  less  than 
04,451  cwts.  were  imported  in  1840. 

CODEIA,  an  alkali  discovered  by  Robiquet 
in  opiom,  is  a  bitter,  alkaline,  crystalline  sub- 
stancei  used  to  a  smiaU  estont  in  medicine. 


COFFEE.    The  Coffee-Trte  or  Coffom  Am- 
hica  is  an  evergreen  shrub,  with  oblong  pulpy 
berries,  which  are  at  first  of  a  bright  red,  but 
afterwards  become  puiple.    It  is  stated  by 
Niebuhr  to  have  been  brought  from  Abyssinia 
to  Yemen  by  the  Arabs,  from  a  oountiy  similar 
to  their  own  plains  and  mountains.    By  that 
people  it  has  for  ages  been  cultivated  in  the 
hilly  range  of  Jabal,  in  a  healthy  temperate 
ctimate,  watered  by  frisquent  rains,  and  abound- 
ing in  wells  and  water-tanks.    A  combination 
of  circumstances  seems  to  favour  the  oultiva 
tion  of  cofiee  in  Arabia,  which  can  hardly  be 
attained  elsewhere.      Frequent  rains,  and  a 
pure  and  oloudiess  sky  causing  an  almost  un- 
interrupted flood  of  light,  communicate  an  ex- 
cessive stimalus  to  all  the  functions  of  vegeta- 
tion, and  are  causes  of  the  perfect  elaboration 
of  those  delicate  principles  on  which  the  aroma 
of  the  coffee  is  dependent 

The  seed  consists  of  much  homy  albumen 
and  a  peculiar  principle  or  alkaloid,  termed 
co/etne,  which  is  identical  with  the  aouve  prin- 
ciple of  tea,  theiae,  as  well  as  with  pamfuaine, 
the  alkaloid  of  the  Paraguay  Tea.  The  seed 
is  used  in  a  raw  state  in  medicine ;  but  when 
roasted,  it  forms  the  well-known  ooffee  of  com- 
merce. The  coffee-plant  begins  to  produce 
fruit  when  two  or  two  and  a  half  years  old ; 
but  the  quality  of  the  seeds  from  young  stems 
is  not  so  good  as  that  frt>m  stems  four  or  five 
years  old.  The  size  and  colour  of  the  bean 
(as  the  inner  part  of  the  seed  is  called)  vary 
considerably,  those  from  the  West  Indies 
being  larger  than  <hose  from  the  East. 

Much  more  depends  upon  the  manner  of 
roasting  and  making  the  coffee  than  iq»on  the 
quality  of  the  bean.  The  superiority  of  French 
coffee,  in  the  preparation  of  which  little  or  no 
Mocha  coffee  is  used,  proves  this  position. 
The  taste  of  raw  coffee  is  somewhat  sweetish ; 
but  the  application  of  heat  in  the  process  of 
roasting  produces  important  changes.  The 
bean  increases  to  nearly  twice  the  original 
size,  while  it  loses  about  a  third  of  its  weight : 
a  powerful  and  agreeable  odour  is  evolved, 
and  a  large  quantity  of  empyreumatic  oil, 
whieh  appears  in  small  drops  on  the  surface, 
is  formed  along  with  a  bitter  principle,  proba- 
bly by  an  alteration  in  the  cafeine  and  of  tlio 
saccharine  matter.  The  roastmg  should  take 
place  in  a  close  revolving  iron  cylinder,  over  a 
dear  but  moderate  fire,  and.  should  not  be 
carried  too  far :  when  the  beans  have  acquire^l 
a  light  chcHlnut  colour,  the  roasting  should 
be  discontinued.  The  beans  are  then  to  be 
cooled  quickly  by  being  tossed  up  into  the  air» 
and  the  grinding,  or  rather  rough  pounding, 
should  be  performed  in  a  covered  mortar 
or  mill.     The   drink  should    be  prepared 
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from  H  as  soon  as  possible,  by  inftision,  whicb 
is  preferable,  tinless  some  apparatus  be  em- 
ployed by  which  a  kind  of  decoction  is  made 
in  a  doseTessel.  About  half  an  ounce  of 
coflbe  powder  should  be  used  for  e^ery  eight 
ounces  (half  a  pint)  of  Water.  In  Britain  the 
roasting  is  generally  carried  too  far ;  and  the 
subsequent  parts  of  the  process,  instead  of 
being  performed  immediately,  are  often  post- 
poned for  days  or  even  weeks,  by  which  the 
aroma  is  dissipated :  when  made,  the  liquid  is 
generally  deficient  in  strength  aud  clearness. 
The  employment  of  white  of  eg^  or  fish-skin 
to  clarify  is  decidedly  objectionable :  clearness 
is  thtis  purchased,  but  at  the  expense  of  the 
strength. 

It  was  an  endeavour  to  establish  an  improved 
mode  of  roastmg  coflbe  that  led  to  the  death 
of  Mr.  Dakin,  of  St  Paul's  Churchyard,  in 
1848.  His  plan  consisted  in  placing  the 
coffee  in  a  cylinder  lined  with  silver,  and  in 
enclosing  this  cylitider  within  a  cellular  steam 
oven,  or  cylinder,  patented  by  other  parties. 
The  beat  attained  within  the  oven  was  very 
great,  and  the  metal  of  the  oven  was  not 
sound  enough  to  resist  its  action :  an  explo- 
sion ensued,  with  a  fatal  result  The  silver 
or  silvered  cylinder  was  an  intended  means  of 
retuning  the  fine  qualities  of  the  coffee,  with- 
out acquiring  any  defective  qualities  during 
the  roasting. 

The  addition  of  milk  (which  should  always 
be  hot)  and  of  sugar  heighten  the  nourishing 
qualities  of  coiibe,  and  in  the  morning  render 
it  a  more  substantial  article  for  breakfast 
When  taken  after  dinner  to  promote  digestion, 
it  should  be  without  milk,  and,  where  the  pa- 
late can  be  reconciled  to  it,  without  sugar. 

The  coflbe-trade  has  been  wholly  created 
since  the  beginning  of  the  eighteenth  century. 
Nearly  all  the  coffee  which  now  comes  to  Eu- 
rope is  the  produce  of  trees  propagated  from 
a  single  plant,  which,  having  been  raised  ttom 
seed  procured  from  Mocha  in  Arabia,  by  Van 
Hoom,  governor  of  Batavia,  was  sent  by  him 
to  the  Botanical  Garden  at  Amsterdam,  and 
the  progeny  of  which  was,  in  the  year  1719, 
twenty  years  after  its  reception  from  Java,  sent 
to  Surinam. 

The  coffee  imported  in  1849  amounted  to 
the  following  quantities : — 


British 
Foreign 


...       40,334,63011m. 
63,380,506  lbs. 


Of  this  quantity  nearly  37,000,000  lbs.  were 
brought  from  Ceylon  alone. 

The  use  of  chicory  in  cofltee  has  already 
been  adverted  to.    [Chicobt.] 
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ingenuity  has  been  displayed  in  devising  ap- 
paratus for  preparing  coffee  for  the  table.  The 
ordinary  coffee  pot  is  the  plainest  and  simplest 
of  all ;  there  is  no  contrivance  for  filtering  the 
coffee.  In  Dresden  and  other  parts  of  O* 
many,  a  thick  piece  of  flannel  or  some  other 
woven  material,  is  laid  in  a  funnel ;  the  ground 
coffee  is  placed  on  the  flannel ;  and  the  boiling 
water  filters  through  the  coflfee,  the  flannel, 
and  the  funnel,  to  a  vessel  below — canning 
with  it  the  flavour  of  the  coffee  mthout  the 
grounds  or  sediment 

Platow's  Automaton  Coffee  Pot  has  for  its 
object  to  make  coffee  in  less  tune  and  in  a 
better  manner  than  by  the  ordinary  method. 
The  machine  consists  of  of  two  parts.  There 
is  at  the  top  a  glass  vase  which  screws  off  and 
on  by  means  of  wooden  handles,  and  is  fur- 
nished with  a  long  narrow  straight  tube,  re- 
sembling the  pipe  of  a  common  funnel,  and 
reaching  nearly  to  the  bottom  of  a  metallic 
um  placed  beneath  tlie  vase.  Boiling  watt-r 
is  poured  into  the  vase  in  quantity  sufficient 
for  the  coffee  to  be  made ;  and  this  is  allowed 
to  descend  into  the  um.  The  ground  coffee 
is  then  placed  within  the  vase,  on  a  small  per- 
forated silver  plate.  A  lamp  containing  spirit 
or  naphtha  is  placed  beneath  the  urn ;  and  in 
a  short  time  the  peculiar  actioii  of  the  appar- 
atus developes  itself.  The  steam  formed  on 
the  surface  of  the  water  in  the  um  forces,  by 
its  elasticity,  the  water  up  the  tube  into  the 
glass  vase ;  where  it  acts  upon  the  coffee  in 
the  usual  way  for  extracting  the  qualities  of 
the  berry.  "When  the  coffee  is  so  far  prepared 
and  is  required  to  be  Jined^  the  lamp  is  re- 
moved, the  formation  of  steam  ceases,  a  partial 
vacuum  is  formed  in  the  um,  and  the  extemal 
atmosphere,  pressing  on  the  open  vase,  presses 
or  strains  the  coffee,  first  through  the  grounds 
and  then  through  the  perforated  silver  plate ; 
so  that  it  trickles  into  the  um  in  the  state  of 
a  pure  bright  decoctiou.  It  is  thus  seen  that 
the  liquid  makes  two  descents  and  one  ascent 
between  the  vase  and  the  um,  during  the  pro  • 
cess.  In  a  cheaper  fonn  of  the  apparatus,  a 
common  flre  or  a  lamp  is  used  instead  of  a 
spirit  lamp. 

A  coffee  pot  of  rather  complicated  structure 
was  patented  by  Mr.  Andrews  of  Wolverhamp- 
ton in  1842.  This  coffee-pot  had  no  less  an 
ac(junct  than  a  small  forcing-pump,  placed 
near  the  handle.  The  boiling  water  was 
poured  in  the  forcing-purap,  while  the  ground 
coffee  was  piit  in  a  perforated  vessel  in  the 
middle  of  the  coffee-pot ;  and  the  hot  water, 
being  forced  by  the  pump,  was  made  to  satu- 
rate the  groimd  coffee  in  a  way  which  (wo 
presume)  was  supposed  to  produce  a  result 
adequate  to  the  costliness  of  the  apparatus. 
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Waller's  Coffee  Pot,  patented  in  1847,  differs 
in  many  particulars  firom  all  the  others.  A 
horizontal  partition,  perforated  near  the  centre 
jrith  fine  holes,  divides  the  vessel  into  two 
•qoal  chambers;  an  open  pipe  leads  nearly 
ftom  the  top  of  the  upper  chamber  to  near 
the  bottom  of  the  lower  chamber ;  and  another 
pipe  leads  from  the  perforations  some  way 
down  the  lower  chamber,  with  a  tap  or  cock 
which  can  be  worked  by  a  handle  protruding 
through  the  side  of  the  coffee-pot  The  requi- 
site quantity  of  water,  either  hot'  or  cold,  is 
poured  into  the  upper  chamber,  and  allowed 
to  flow  through  the  perforations  and  small 
pipe  into  the  lower  chamber';  the  ground 
coffee  is  placed  on  the  perforated  plate ;  the 
spout  is  closed  with  a  cork  or  plug ;  and  the 
vessel  is  placed  on  the  fire.  As  the  water  be- 
comes heated,  the  steam  generated  has  no 
outlet  upwards  or  sideways,  and  it  therefore 
presses  on  the  water,  and  forces  it  up  the  long 
pipe,  whence  it  faUs  into  the  upper  chamber, 
upon  the  grotmd  coffee.  When  all  the  water 
is  thus  forced  up,  the  coffee-pot  is  removed 
from  the  fire,  the  vacuum  in  the  lower  chamber 
is  condensed,  the  plug  is  removed  from  the 
spout,  the  top  of  the  short  pipe  is  opened,  and 
the  water  trickles  through  the  ground  coffee  and 
through  the  perforations  into  the  lower  vessel, 
imbibing  all  the  soluble  and  aromaUo  proper- 
lies  of  the  coffee  as  it  descends. 

COFFERDAM,  called  by  the  French  a  ba- 
tardeaUf  is  a  wooden  inclosure  formed  in  a 
'*iver,  in  order  to  obtain  a  firm  and  dry  founda- 
tion for  the  piers  of  a  bridge.  It  usually  con- 
sists of  a  double  waU  of  pUes,  with  intervening 
0pace  between  the  inner  and  outer  wall  filled 
with  clay  or  chalk  rammed  down  hard.  This 
done,  the  water  is  pumped  out  from  the  inte- 
zior  of  the  cofferdam. 

COHESION  means  the  adherence  or  co- 
herence of  partides  of  matter,  by  which  they 
form  collective  masses,  requiring  the  applica- 
tion of  more  or  less  force  to  separate  the  parts. 
The  gaseous,  fluid,  and  solid  states  of  matter 
ahow  the  most  sensible  effects  of  the  variations 
produced  by  the  action  of  heat  in  the  forces  ex- 
isting between  the  particles  of  bodie8.In  the  first 
state,  the  particles  absolutely  repel  one  an- 
other ;  in  the  second,  a  repulsive  force  is  al- 
most exactly  counterbalanced  by  an  attractive 
force,  so  that  there  results  only  that  weak  de- 
gree of  cohesion  which  exists  in  fluids ;  while, 
in  the  third,  the  particles  absolutely  attract 
each  other.  Again,  two  plates  of  a  soUd  mate- 
rial may  be  pressed  together -till  the  particles 
at  their  nearest  surfaces  are  brought  close 
enough  to  attract  one  another,  so  that  the 
plates  will  remain  in  cohesion  even  in  ava- 
onum;  and  they  may  be  hammered  together 


tiU  the  cohesion  is  as  strong  as  if  they  had 
been  naturally  united.  In  the  force  of  cohe- 
sion we  have  therefore  indications  of  a  real 
physical  attraction :  and  it  follows  that  there 
must  exist  in  the  intervals  between  the  parti- 
cles of  bodies  a  repulsive  power,  having  its 
sphere  of  action  interior  to  that  of  the  cohesive 
force ;  from  which  we  are  led  to  conclude  that 
the  particles  of  bodies  really  act  on  one  another 
at  a  distance. 

A  few  practical  considerations  connected 
with  cohesive  forces,  in  relation  to  mechanism 
and  manufactures,  are  treated  of  under 
Strsngth  of  Matebials. 

COINS  AND  COINING.  The  production 
of  coins,  as  a  branch  of  manufacture,  is  briefly 
described  under  Mint. 

COIRE,  consists  of  the  fibres  of  the  cocoa- 
nut  The  rind  of  the  nut  is  soaked  in  water 
for  several  months,  then  beaten  upon  a  stone 
with  a  piece  of  heavy  wood,  and  afterwards 
rubbed  with  the  hand  until  the  intermediate 
substance  is  completely  separated  from  the 
fibrous  portion.  The  rind  of  forty  average 
nuts  supplies  about  six  pounds'  weight  of  the 
fibre.  This  fibre  constitutes  the  coire,  which 
is  then  ready  for  use  in  the  same  way  as  hemp 
or  other  fibrous  materials,  for  cordage,  matlang, 
canvas.  Sec  Besides  the  actual  weaving  or 
plaiting  of  this  material  into  textile  fabrics  of 
a.  coarse  kind,  it  is  used  as  a  stuffing  for  mat^ 
tresses,  pillows,  and  cushions.  The  availabi- 
lity of  coire  for  such  a  purpose  seems  to  de- 
pend upon  these  quaUties : — ^that  the  ooire  is 
very  indestructible ;  that  it  does  not  hazbonr 
vermin,  as  horse  hair  would  in  a  warm  cli- 
mate ;  and  that  it  is  free  from  offensive 
smell. 

COKE  is  coal  divested  of  its  gaseous  and 
more  volatile  constituents  by  partial  combus- 
tion in  dose  chambers,  or  in  heaps  from  which 
the  free  access  of  air  is  excluded.  The  sim- 
plest mode  of  coking  coal,  which  is  still  occa- 
sionally followed,  is  to  lay  the  coal  in  larige 
flattened  heaps,  often  containing  thirty  or  forty 
tons  each,  in  the  open  air ;  and  to  cover  it 
with  ashes  and  earth  to  confine  the  heat,  so 
that  the  mass  of  coal  may  be  slowly  burnt  in 
a  smothered  manner:  men  being  employed 
during  the  process  to  renew  the  covering 
wherever  the  fire  may  begin  to  bum  too 
fiercely.  But  the  best  mode  of  making  coke 
is  by  means  of  ovens.  These  are  of  different 
forms ;  but  in  principle  they  consist  of  an  in- 
closed chamber,  in  which  the  coal  is  burned 
without  access  of  air :  the  volatile  ingredients 
are  driven  off,  but  the  carbon  remains.  Coke 
is  also  made,  in  the  process  of  making  gas,  in 
all  gas-works :  the  coal  which  is  put  into  the 
oylinden  to  make  the  gas  being  remored  m 
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eoke  after  the  volalile  mattar  has  been  carried 
oS  to  the  gasometer.  Coke  is  much  prefer- 
aUe  to  coal  where  pore  fuel  is  required  in 
many  smeldng  operations,  and  where  smoke 
is  wished  to  be  avoided.  An  immense  quan- 
titf  is  now  used  for  locomotives  ;  and  the 
principal  railway  companies  have  established 
coke-ovens  at  their  depots.  From  a  given 
quanti^  of  coal,  the  produce  of  coke  is  about 
20  per  cent,  less  in  respect  to  weight,  but  20 
per  eenL  more  in  respect  to  bulk. 

There  haa  recently  been  established  a  com* 
paay  at  Alloa,  for  supplying  coke  to  the  rail- 
way companies  of  Scotland.  Coke  ovens  have 
been  bnilt  at  a  spot  which  lies  near  the  Forth, 
■od  also  near  the  Alloa  branch  of  the  Scottish 
Midland  Railway ;  so  that  there  are  great  fa- 
cilities both  for  receiving  coal  and  sending  out 
coke. 

Mr.  Church's  method  of  making  coke,  in- 
troduced in  1846,  has  many  peculiarities.  The 
roke  oven  is  much  more  complicated  than 
those  Qsoally  made,  and  the  process  altogether 
more  cazefiilly  conducted.  The  coal  is  thrown 
into  the  oven  so  as  to  form  a  layer  about  two 
feet  thick  over  the  whole  area.  A  slight  de- 
pression is  made  in  the  middle  of  the  surface 
of  the  layer ;  and  in  this  depression  is  thrown 
a  little  burning  coaL  All  apertures  aro  then 
dosed,  except  a  few  for  admitting  air  for  com- 
bustion, and  these  are  gradually  more  and 
mora  dosed  as  the  coking  advances.  When 
the  eesaation  of  flame  shows  that  the  coal  is 
vboDy  converted  into  coke,  the  last  aperture 
is  dosed.  In  ordinary  coke  making,  the  coke 
is  cooled  by  cold  water  being  applied  to  it ; 
but  by  Mr.  Church's  method,  two  air  passages 
are  openeil,  which  allow  a  stream  of  cold  air 
to  Otter  a  series  of  passages  which  run  under 
and  aioimd  the  oven,  without  communicating 
with  the  interior ;  these  passages  end  in  a 
efaimney  or  flue ;  so  that  the  air  cools  the 
oren  as  it  passes,  becomes  itself  heated,  and 
finally  escapes.  Not  until  the  oven  and  the 
cooteots  are  thoroughly  cold  is  the  coke  re- 
fDoved.  The  professed  object  of  this  method 
(which,  regarded  in  a  scientific  point  of  view 
is  much  more  complete  than  the  ordinary  me- 
thod) is  to  produce  coke  which  shall  be  purer, 
deaser,  harder,  of  more  powerftil  heating  qua- 
lity, and  more  abundant  in  quantity,  than  was 
befofe  produdble  from  a  given  amount  of  coaL 
Of  ooozBe  a  long  and  strict  trial  could  alone 
tett  the  existence  of  these  superior  qualities. 

Mr.  Fisher  patented  a  new  form  of  coke- 
oven  in  1849,  intended  to  produce  a  better  in- 
gress and  egress  of  air  to  the  burning  mass 
boieath  the  ooke  retort^f,  than  in  the  ordinary 
eoostroction. 

It  has  been  recently  discovered,  that  al- 


though coke  is  apparently  a  loose  spongy  6ub> 
stance,  the  particles  of  which  it  is  formed  are 
intensely  hard — so  hard  indeed  as  to  cut  glass 
like  a  diamond,  which  no  other  mineral  will 
efifect  so  well.  This  is  deemed  a  striking  con- 
firmation of  the  well  known  chemical  fact, 
that  the  diamond  is  nothing  more  than  pure 
carbon  in  a  crystalline  state.  It  is  expected 
that  coke,  carefuUy  prepared  for  the  purpose, 
will  gradually  come  into  use  as  a  substitute 
for  the  diamond  in  the  ordinary  cutting  of 
plate  and  window  glass.  Mr.  Nasmyth  stated 
at  the  Swansea  meeting  of  the  British  Associ- 
ation, that  the  eminent  firm  of  Messrs.  Chance 
at  Birmingham,  by  whom  all  the  glass  for  the 
Crystal  Palace  has  been  since  made,  looked 
forward  to  a  saving  of  400/.  a  year,  in  respect 
to  this  apparently  simple  discovery. 

COLBERT,  JEAN  BAPTISTE,  is  worthy 
of  a  meed  of  admiration  from  all  who  advocate 
the  advancement  of  manufactures  and  com- 
merce. Louis  XIY.  appointed  Colbert  contr6- 
leur-g^^al  des  finances ;  and  Colbert's  most 
strenuous  and  effective  efforts  were  directed 
to  the  encouragement  of  commei'ce  and  ma- 
nufactures. He  succeeded  in  giving  a  great 
impulse  to  French  industry ;  he  roused  and 
directed  the  national  mind  to  -  ards  a  new  and 
useful  exercise  of  its  faculties.  Woollens, 
silks,  glass,  pottery,  leather,  and  iron  manu- 
factures were  either  created  by  him,  or  greatly 
enlarged  and  improved.  He  founded  Quebec 
and  Cayenne,  made  new  settlements  in  India 
and  on  the  coast  of  Africa,  and  favoured  the 
colonies  of  Martinique  and  St.  Domingo.  He 
caused  the  first  statistical  tables  of  the  popu- 
lation to  be  made  out,  and  advanced  the  inter- 
ests of  his  country,  in  industry  and  commerce, 
in  many  ways.  Colbert  was  bom  in  1619,  and 
died  in  1683. 

COXCHICUM,  or  Meadow  Saffron,  is  a 
plant  with  a  solid  rootstock  or  cormus,  found 
wild  in  various  parts  of  Europe  and  in  Great 
Britain,  forming  a  gay  carpet  in  the  autumn 
in  the  fields,  where  its  lively  purple  crocus- 
like flowers  spring  up.  Its  corms  and  its 
seeds  abound  in  an  acrid,  stimulating,  de- 
leterious principle,  which  has  been  carefully 
examined  by  modem  chemists,  and  forms  an 
important  plant  in  Uie  Materia  Medica,  large 
quantities  of  both  corms  and  seeds  being  an- 
nually consumed  in  the  manufacture  of  Eau 
Midicinale,  and  other  medicinal  preparations. 

COLLISION.  When  a  body  in  motion 
strikes  another,  whether  at  rest  or  in  move- 
ment, the  particles  of  the  first  body,  at  the 
place  of  contact,  have  their  forward  motions 
retarded,  in  consequence  of  which  the  particles 
immediately  behind  approach  closer  to  those 
in  front  than  they  were  before  the  impact,  and 
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thus  s  condensation  takes  place.  This  con- 
densation gives  rise  to  an  exertion  of  the  force 
of  elantidty,  which  acts  against  the  succeeding 
particles,  retarding  the  motions  of  these  last 
and  giving  rise  to  a  new  condensation  and  a 
new  exertion  of  elasticity  against  the  next 
succeeding  particles;  and  so  on.  The  like 
actions  must  be  understood  to  take  place  in 
the  body  struck ;  and  these  actions  continue 
in  both  bodies  till  the  bodies  have  attained  the 
state  of  greatest  compression,  when,  for  a  mo- 
ment, both  may  be  conceived  to  move  with  a 
common  velocity.  After  this,  the  force  of 
elasticity  overcoming  the  force  of  compression, 
the  particles  of  both  bodies  gradually  return 
to  a  permanent  state,  which,  if  the  elasticity 
were  perfect,  would  be  the  same  as  that  in 
which  they  were  before  the  impact,  the  force 
of  restitution  thus  causing  the  bodies  to  sepa- 
rate as  if  repelled  from  each  other.  A  certain 
interval  of  time  elapses  between  the  instants 
of  first  contact  and  separation,  but  this  is  so 
short  as  to  be  scarcely  sensible. 

If  the  bodies  have  different  degrees  of  hard- 
ness, an  indentation  may  take  place  in  that 
which  is  the  least  hard,  the  other  penetrating 
to  a  certain  distance  in  it.  When  the  bodies 
are  soft,  like  balls  of  wet  clay,  the  change  of 
figure  produced  by  collision  is  manifest.  When 
the  hardness  is  very  great,  a  vast  resistance 
arising  from  friction  will  be  overcome  by  the 
percnssion  arising  from  the  descent  of  a  com- 
paratively small  rammer.  It  has  been  ob- 
served that  a  sledge-hammer,  in  driving  hard 
pegs,  produces  an  effect  equivalent  to  the 
pressure  of  70  tons.  It  is  frt)m  this  circum- 
stance that  collision  or  percussion  is  a  very 
valuable  mode  of  applying  force,  in  many  of 
the  manufacturing  arts  connected  with  machi- 
nery. 

COLOGNE.  This  important  city  has  the 
manufactures  and  commerce  belonging  to  a 
sort  of  metropolis,  rather  than  one  distinguish- 
ing manufacture.  The  manufactures  are  cot- 
ton yams,  cotton  goods,  hosiery,  woollens, 
silks,  velvets,  tobacco,  brandy  and  spirits,  Eau 
de  Cologne,  of  which  above  a  million  botUes 
are  annually  exported,  &c.  Being  a  free  port 
and  having  communication  *by  railway  with 
Belgium  and  various  parts  of  Germany,  Co- 
logne has  an  important  transit  trade  in  home 
and  foreign  produce.  In  the  vicinity  of  the 
city  are  several  coal-mines,  and  abundance  of 
a  particularly  iine  sort  of  porcelain -earth  and 
potter's  clay.  Steamers  ply  rcgulariy  between 
Cologne  and  the  towns  along  the  Rhine. 

COLONIES.  The  British  Colonies  exert  a 
most  important  influence  on  our  National 
Manuf^tures.  So  varied  are  the  climate  and 
prodttctions  of  those  colonies,  scattered  as 


they  are  in  every  part  of  the  world,  that  the 
talent  of  our  manufacturers  is  repeatedly 
brought  into  play  to  supply  the  every-day 
wants  of  the  colonists :  especially  as  it  is  the 
policy  of  England — ^wise  or  unwise^to  confine 
her  colonial  trade  pretty  nearly  to  her  own 
manufacturers,  merchante,  and  ship-owners. 

In  a  parliamentary  paper  published  in  1850 
the  whole  of  the  British  Colonies  and  depen- 
dencies, including  British  India,  are  placed 
under  48  headings ;  and  the  value  of  all  the 
British  and  Irish  produce  and  manufacturers, 
exported  to  those  48  possessions  in  the  year 
1849,  is  stated.  These  exports  are  arranged 
under  48  headings,  according  to  the  kind^  of 
goods  exported.  Without  entering  into  this 
degree  of  minuteness,  it  may  yet  be  interesting 
to  give  the  total  values  to  each  of  the  colonies, 
which  we  do  as  follow : — 


Colon  V. 
Heligoland 

ExporU. 

357i 

Channel  Islands 

694,125 

Gibraltar 

039,481 

Malta  . .                              . 

987,744 

Ionian  Islands 

165,805 

Biver  Gambia  Settlements  . 

95,770 

Sierra  Leone 

60,290 

Gold  Coast  Settiements 

184,591 

Fernando  Po 

9,197 

Cape  of  Good  Hope 

520,896 

Ascension  Island 

4,997 

St.  Helena     . . 

18,915 

Mauritius 

284,022 

Aden               . .         . . 

14,5^4 

East  Indies 

.     6,149,784 

Ceylon           

159,951 

Singapore       . .         . . 

494,060 

Hong  Kong 

651,969 

Western  Australia    . . 

12,518 

South  Australia 

315,652 

New  South  Wales     . . 

.     1,330,899 

Van  Diemen's  Land  . . 

315,021 

New  Zealand 

106,394 

Hudson's  Bay  Territories     . 

61,795 

Newfoundland  and  Labrado 

ft       297,949 

Canada          

.     1,324,991 

New^  Brunswick 

277,591 

Prince  Edward  Island 

41,421 

Nova  Scotia  and  Cape  Bretot 

I        276,106 

Antigua          

70,194 

Barbadoes 

319,958 

Dominica 

22,484 

Grenada         

28,948 

Jamaica          

624,56^ 

Montserrat 

402 

Nevis              

1,099 

St.  Christopher 

45,40« 

St.  Lucia        

16,672 

St.  Vinoent 

58,268 

Tobago          

14,887 
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Tortola 
Trinidad 

Bermndss 
Bemerara 
Berbice 
Honduras 
Falkland  Isles 


Exportf* 

49/. 

247,779 

24,709 

47,198 

279,002 

17,819 

209,244 

6,173 


£  16,994,087 


It  is  no  less  intet^ting  to  see  which  among 
onr  manufactures  are  exported  in  greatest 
^alae  to  these  nmnerotis  possessions.  Cottons 
take  the  lead;  iti  their  Tttions  forms  of  piece- 
goods,  hosiety,  lace,  small  wares,  twist,  and 
yam,  their  Talne  is  no  less  than  7,264,409/. 
Iron,  steel,  and  machinery,  aroonnt  in  value 
to  1,096,901/.  All  other  metal  goods  (gold, 
silver,  tin,  pewter,  brass,  and  copper)  give  an 
aggregate  of  1,874,B16/.  Woollen  and  wor- 
sted goods  amount  to  1 ,279,838/.  linen  and 
hempen  goods,  710,991/.  Glass  and  earthen- 
ware. 291,692/.  Apparel,  slops,  haberdashery, 
and  hats,  1,281,927/.  Leather  and  harness, 
849,937/.  Beer  and  ale,  294,991/.  Soap  and 
candles,  202,077/.  Books  and  stationery, 
809,422/. — Out  of  the  sixteen  millions  sterling, 
about  eleven  millions  relate  to  the  materials 
for  dnss. 

The  imports  from  the  Colonies  to  Great 
Britain  consist  chiefly  in  the  raw  materials  of 
manufactures,  and  vegetable  substances  used 
for  food.  Their  value  is  not  given  with  the 
same  degree  of  minuteness  in  the  government 
tables;  but  they  are  less  in  value  than  the 
exports. 

Canada,  Ceylon,  the  Cape  of  Good  Hope, 
and  several  other  of  these  colonies,  will  be  re- 
presented at  the  Industrial  Bxhibition. 

COLOURS.  The  word  Colour  is  used  in 
many  different  ways.  Besides  its  original 
meaning,  In  relation  to  the  tints  of  rays  of 
light,  it  has  gradually  come  to  be  applied  to 
the  substances  by  which  those  tints  are  imi- 
tated. 

Painter's  Colours,  for  house-painting  and 
Bimilar  purposes,  are  mostly  prepared  from 
mineral  substances  (white  lead,  red  lead,  um- 
ber, ochre,  Sec.)  ground  up  with  linseed  oil 
and  turpentine  to  the  state  of  a  thick  liquid. 
It  would,  perhaps,  scarcely  be  supposed  that 
•Painters'  Colours'  appear  in  the  Board  of 
Tra<le  tables,  as  an  article  of  export  to  the 
value  of  about  170,000/.  annually. 

The  oil  colours  for  artists  are  more  carefully 
prepared  than  those  for  house  painting?.  They 
used  to  be  sold  tied  up  in  small  bladders ;  but 
an  ingenious  and  more  convenient  oniuige-* 


ment  is  now  adopted.  Mr.  Winsor's  envelopes 
for  colours,  patented  in  1840,  consist  of  small 
metal  or  glass  tubes,  open  at  both  ends,  and 
provided  with  elastic  pistons  or  plugs  of  cork 
or  some  shnilar  material.  The  piston  has  a 
worm  or  nut  in  its  centre,  which  corresponds 
to  a  screw  attached  to  a  handle  rather  larger 
than  the  tube.  The  open  ends  of  the  tube 
are  covered  with  small  metallio  plates  having 
holes  in  their  centres.  When  the  colour  is 
placed  in  the  tube,  the  arrangement  of  tlie 
apparatus  is  such  as  to  keep  the  air  from  acting 
on  it ;  and  when  any  is  required  to  be  used,  the 
screw  is  turned  round,the  piston  is  pressed  down 
and  a  little  colour  exudes  from  the  lower  end.  Mr. 
Rand'sCollapsibleColour-tubes,  so  nseftil  to  ar- 
tists, were  the  subject  of  a  later  patent  in  1842 ; 
the  objects  of  which  were,  to  introduce  a  mode 
of  punching  out  by  dies  the  thin  pieces  of  till 
of  which  the  tubes  are  made ;  and  to  make  a 
screw  cap  at  the  mouth  of  the  tube,  to  prevent 
leakage.  These  little  tubes,  by  a  gentle 
squeeze,  are  made  to  yield  the  colour  at  one 
end  just  in  sufficient  quantity  for  use. 

Water-Colours  for  (u*tiBt8  include  both  vege- 
table and  animal  as  well  as  mineral  substances, 
and  are  prepared  with  very  great  care. 

Mr.  Smith  of  Blackfbrd  has  lately  commu- 
nicated to  the  Royal  Scottish  Society  of  Arts, 
a  paper  showing  that  when  chromate  of  lead 
\b  mixed  with  muriate  of  ammonia,  and  sub- 
jected to  the  action  of  heat,  a  substance  is  ob- 
tained of  a  different  colour  from  either  of  the 
matters  used.  If  the  proportions  of  the  sub- 
stances be  varied,  and  different  degrees  of 
heat  applied,  distinct  colours  and  tints  will  be 
the  result.  Thus,  when  five  parts  of  chromate 
of  lead,  and  one  part  of  muriate  of  ammonia, 
are  heated  to  redness  in  a  cnicihle,  a  red  colour 
is  obtained ;  a  blue  colour  is  formed  by  beating 
10  parts  of  muriate  of  ammonia,  and  1  part  of 
chromate  of  lead  to  ebullition  ;  and  a  green  is 
produced  when  the  last  mixture  is  heated 
nearly  to  redness.  By  employing  various  pro- 
portions of  the  substances,  and  different  de- 
grees of  heat^  a  great  variety  of  tints  are 
formed — scarlets,  oranges,  bro^vns,  blues,  pur- 
ples, greens,  yellows,  and  others.  It  is  con- 
ceived that  these  properties  may  lead  to  us^ 
ftil  applications  in  the  arts. 

COLU'MBIUM,  a  metal  discovered  in  1801 
by  Mr.Hatchett  in  a  ferruginous  mineral  from 
North  America,  is  a  black  powder  which  by 
the  burnisher  acquires  the  colom*  and  lustre 
of  iron.  It  is  nearly  insoluble  in  aoiJs  and  in 
chlorine.  When  heated  in  the  air,  it  is  oxi- 
dised, and  converted  into  columbic  acid.  Its 
combinations  with  other  bodies  are  very  little 
used,  or  even  known. 

COLUMBUS.    This  truly  great  man  ex- 
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erted  such  immense  influence  on  the  industiy 
and  commerce  of  the  last  three  centuries  by 
his  discoveries  in  America,  that  it  is  desirable 
here  to  note  down  the  extent  and  dates  of  his 
researches.  Bom  at  Genoa  in  or  about  1445, 
he  acquired  a  taste  for  a  maritime  life ;  and 
towards  the  dose  of  the  centuiy  he  conceived 
the  idea  of  crossing  the  Atlantic,  and  reaching 
Asia  on  the  opposite  side  from  that  which  it 
had  already  presented  to  European  travellers  : 
the  intervening  Continent  of  America  being 
then  unknown.  After  many  difficulties  Fer- 
dinand and  Isabella  of  Spain  authorized  an 
Expedition  by  him  in  1492. 

On  Friday,  August  3, 1492,  Columbus,  as 
admiral  of  the  seas  and  lands  which  he  ex- 
pected to  discover,  set  sail  from  the  bar  of 
Saltes,  near  Palos,  with  three  vessels  and  120 
men,  who  were  full  of  doubts  and  fears,  and 
were  partly  pressed  into  the  service.  With 
great  difficulty  he  succeeded  in  inducing  his 
crew  to  persevere  through  a  tedious  voyage, 
till  on  October  11, 1492,  the  manifestations  of 
land  were  such  as  to  convince  the  most  de- 
jected. Accordingly,  after  the  evening  prayer, 
Columbus  ordered  a  careful  look  out,  and 
himself  remained  on  the  high  stem  of  his 
vessel  from  ten  o'clock,  when  he  had  observed 
glimmerings  of  light,  as  he  supposed  on  shore, 
till  two  in  the  morning,  when  the  foremost 
vessel  fired  a  gun  as  a  signal  of  land  having 
been  discovered.  Not  an  eye  was  closed  that 
night,  and  on  October  12,  with  tears  of  joy, 
after  fervid  thanksgivings,  Columbus  kissed 
the  earth  on  which  he  landed,  and  with  great 
solemnity  planted  the  cross  in  the  new  world, 
at  Guanahani,  or  San  Salvador,  one  of  the 
Gucayos,  Lucayan,  or  Bahama  Islands.  Those 
who  had  lately  been  most  in  despair  were  now 
the  most  extravagant  in  their  joy. 

Ou  the  24th  Columbus  set  out  in  quest  of 
gold  and  Cipango  (Japan).  After  discovering 
Concepcion,  Exuma,  and  Isla  Larga,  Cuba 
broke  upon  him  like  an  elysium ;  he  no  longer 
doubted  that  this  beautiful  land  was  the  real 
Cipango.  When  this  delusion  was  over,  he 
fancied  Cuba,  which  to  the  day  of  his  death 
he  took  for  part  of  the  main  land  of  India,  to 
be  not  far  from  Mango  and  Cathay.  He  next 
took  Hayti  or  Santo  Domingo  for  the  ancient 
Ophir,  the  source  of  the  riches  of  Solomon, 
but  he  gave  it  the  Latin  diminutive  of  His- 
paniola,  from  its  resembling  the  fairest  tracts 
of  Spain.  Leaving  here  tlie  germ  of  a  future 
colony,  he  set  sail  homeward  Januaiy  4, 1403. 
After  weathering  a  dreadful  storm,  he  at  last 
landed  triumphantly  at  Palos,  March  15, 1403. 
He  proceeded  to  Barcelona,  where  Ferdinand 
and  Isabella  received  him  seated  in  state,  rose 
as  he  approached,  raised  him  as  he  kneeled  to 


kiss  their  hands,  and  ordered  him  to  be  seated 
in  their  presence. 

On  September  25, 1493,  Columbus  left  Ca- 
diz on  a  second  expedition,  with  seventeen 
ships  and  1500  men.  He  discovered  the  Ca- 
ribbee  Islands,  Puerto  Bico,  and  Jamaica; 
and  after  repeated  mutinies  of  his  colonists, 
and  great  hardships,  he  returned  against  the 
trade-winds  to  Cadiz,  June  11, 1496.  Having 
dispelled  various  calumnies  that  had  been  ac- 
cumulated upon  him,  Columbus  embarked  oa 
May  30, 1498,  at  San  Luoar  de  Barrameda,  on 
a  third  expedition,  with  only  six  vessels.  In 
this  voyage  he  discovered  Tiiiudad,the  mouths 
of  the  Orinoco,  the  coast  of  Paria,  and  the 
Margarita  and  Cubagua  Islands.  On  August 
14  he  bore  away  for  Hispaniola  to  recruit  his 
health.  While  here  the  intrigues  of  his  ene> 
mies  induced  Ferdinand,  in  July  1500,  to  de- 
spatch Francisco  Bovadilla  to  supersede  Co- 
lumbus, and  bring  him  back  in  chains.  Val- 
ine, the  officer  who  had  him  in  charge,  would 
have  taken  his  chains  off;  but  Columbus 
proudly  refused.  The  general  burst  of  indig- 
nation at  Cadiz,  which  was  echoed  throughout 
Spain,  on  the  arrival  of  Columbus  in  fetters, 
compelled  Ferdinand  himself  to  disclaim  all 
knowledge  of  the  shamefhl  transaction.  With 
restricted  powers  and  a  broken  frame,  but 
with  his  ever-soaring  and  irrepressible  enthu- 
siasm, Columbus  sailed  from  Cadiz  again  on 
May  9, 1502,  with  four  caravels  and  150  men, 
in  search  of  a  passage  to  the  East  Indies  near 
the  Isthmus  of  Darien,  which  should  super- 
sede that  of  Yasco  de  Gama.  The  mutiny  of 
his  crew  compelled  him  to  return  to  Hispa- 
niola  after  coasting  the  Mosquito  Coast,  Costa 
Rica,  and  Yeragua  to  the  point  called  £1  Re- 
trete.  He  reached  Santo  Domingo  August  13, 
1503.  Sailing  homewards  on  September  12, 
he  anchored  his  tempest-tossed  and  shattered 
bark  at  San  Lucar  on  November  7,  1504. 
From  San  Lucar  he  proceeded  to  Sevillm, 
where  he  soon  after  received  the  news  of  the 
death  of  his  patroness  Isabella.  He  was  de- 
tained by  illness  till  the  spring  of  1 505,  when 
he  arrived  at  Segovia,  to  have  only  another 
courtly  denial  of  his  redress,  and  to  linger  a 
year  longer  in  neglect,  poverty,  and  pain«  till 
death  gave  him  relief  at  ValladoUd  on  the  20th 
of  May,  1506. 

COLUMN.  The  column,  in  architectare, 
is  a  shall  of  wood,  stone,  or  iron,  in  the  form 
of  a  truncated  cone,  a  little  swelled  from  the 
straight  line  at  about  one-third  its  height 
from  the  lower  extremity  :  this  swelling  is 
called  the  entasis.  Columns  are  of  various 
proportions  and  kinds  :  circular  on  the  plan, 
and  rarely  polygonal.  The  Romans  had  five 
models  of  colomnsi  whioh  were  caBed  orders ; 
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but  the  Greeks,  from  whom  the  Romans  appear 
to  hsTe  derired  their  architecture,  ODiy  three. 
The  Egyptians  used  columns,  but  they  were 
very  Afferent  in  their  form  and  proportions 
from  both  the  Boman  and  Greek  examples. 

It  seems  not  at  all  improbable,  that  the  ad- 
miraUe  constmction  of  the  Palace  of  Industry 
hy  Messrs.  Fox  and  Henderson,  in  which 
light  and  graceful  columns  of  iron  form  so 
notahfe  a  feature,  will  go  far  to  bring  into 
Togoe  a  new  kind  of  architecture,  in  which 
unezpeeted  resources  may  gradually  deyelope 


COMB-CUTTING.  The  old  method  of  I 
fanning  the  teeth  of  oomhs  is  by  means  of  a 
double  saw,  which  consistB  of  two  separate 
fine  saws,  placed  parallel  with  each  other,  and 
adjusted  to  such  a  distance  from  each  other 
as  to  embrace  a  tooth  of  the  required  fineness 
between  them.  These  two  saws  are  so  ar: 
isnged  that,  while  one  outs  into  the  comb  to 
the  foil  depth  required,  the  other  cuts  only 
about  half  that  depth,  and  by  this  contrivance 
the  umfonnity  of  the  comb  is  secured,  be- 
cause, while  the  deeper  saw  is  completing  the 
first  cut,  the  shallower  one  is  forming  the  com- 
mencement of  the  second,  and  when,  on  the 
eompletioo  of  the  first  cut,  the  deep  saw  is 
pot  hxto  the  second  cut  to  complete  it,  the 
shallower  one  immediately  commences  a  third 
The  cots  thus  formed  are  subsequently  en- 
larged and  rendered  smoother  by  means  of  a 
Tery  thin  wedge-shaped  file,  which  also  points 
the  teeth.  Though  this  method  of  comb-cut- 
ting is  still  practised,  a  much  quicker  mode  of 
pcsibnBZDg  the  same  operations  by  means  of 
drenlar  smrs  and  rerolving  cutters  for  point- 
ing the  teeth  has  been  long  in  use. 

By  the  above  described  modes  of  oombcut- 
ting  an  the  material  of  the  interstices  between 
the  teeth  is  lost  or  destroyed,  hut  by  the  ope- 
rttkoo  known  as  the  parting  of  combs  such 
loss  or  waste  of  material  may  be  avoided  in 
the  oannfacture  of  combs  of  tortoiseshell, 
l<im,  or  any  tough  material.  Two  combs  are 
b^  this  proeess,  made  out  of  one  piece,  the 
taetfa  of  one  being  cut,  hythe  pressure  of 
ciiad-hke  inaitruments,  out  of  the  interstices 
<€  die  other. 

An  American  patent  was  taken  out  in  1839, 
bx  Xr.  Ives  of  Connectieut,  for  making  me- 
tiffie  eombs  by  the  following  method.  A  strip 
f4  iheet  metal  is  prepared,  of  a  width  equal  to 
that  of  the  intended  comb,  and  of  a  thickness 
et^  to  that  of  the  intended  teeth.  The  piece 
4f  metal  is  bent  or  plaited  in  a  zig-zag  man- 
oer  ooaswise :  the  bends  being  of  such  width 
ooiy  as  shall  adapt  them  to  the  forming  of  a 
eagle  tooth.  The  bending  is  efibcted  by  a 
soetof  erimping  lollen;  and  these  plaits  or 


bent  portions  are  placed  up  together,  being 
kept  separated  by  a  distance  equal  to  the  in- 
terval between  the  teeth  of  the  intended  comb. 
Bibs  are  soldered  to  make  the  back  of  the 
comb ;  and  the  two  surfaces  are  smoothed  or 
cut  away,  so  as  to  separate  the  several  plaits, 
and  make  each  one  stand  singly  as  a  tooth  of 
the  comb. 

COMBINATION  LAWS.  These  laws, 
which  were  an  object  of  much  solicitude  to 
manufacturers  and  artizans,  were  repealed  in 
1824.  Till  then  any  combination  of  any  two 
or  more  masters,  or  any  two  or  more  workmen, 
to  lower  or  raise  wages,  or  to  increase  or  di- 
minish the  number  of  hours  of  woric,  or  quan- 
tity of  work  to  be  done,  was  punishable  at 
common  law  as  a  misdemeanour ;  and  there 
were  also  thirty-five  statutes  in  existence, 
most  of  them  applying  to  particular  trades, 
prohibiting  combinations  of  workmen  against 
masters.  The  act  passed  in  1824  repealed 
all  the  statute  and  common  law  against  com- 
binations of  masters  and  of  workmen,  provided 
a  summary  mode  of  conviction,  and  a  punish- 
ment not  exceeding  two  months'  imprison- 
ment, for  violent  interference  with  workmen 
or  masters,  and  for  combinations  for  violent 
interference ;  and  it  contained  a  proviso,  with 
regard  to  combinations  for  violent  inter- 
ference, that  no  law  in  force  with  regard 
to  them  should  be  altered  or  affected  hj 
the  act.  But,  all  the  conmion  law  against 
combinations  being  repealed  by  the  act,  this 
proviso  was  considered  as  of  no  force ;  and 
the  act  also  went  beyond  the  intentions  of  the 
framers  in  legalising  combinations  unattended 
with  violence  for  the  purpose  of  controlling 
masters  in  the  mode  of  carrying  on  their 
trades  and  manufactures,  as  well  as  peaceable 
combinations  to  procure  advance  of  wages  or 
reduction  of  hours  of  work. 

Immediately  after  the  passing  of  this  act  a 
number  of  widely-organised  and  formidable 
combinations  arose  in  various  trades  and  ma- 
nufactures for  the  purpose  of  controlling  the 
masters  as  to  the  way  in  which  they  should 
conduct  their  business ;  and  the  extent  to 
which  the  act  had  repealed  the  common  law 
being  doubtful,  and  the  act  having  dearly 
gone  beyond  the  resolutions  on  which  it  was 
grounded  in  legalising  combinations,  the  act 
of  1825  wss  passed,  which  is  the  act  now  in 
force  relative  to  combinations.  It  relieved 
frt)m  all  prosecution  and  punishment  persons 
meeting  solely  to  consult  upon  rate  of  wages 
or  hours  of  work,  or  entering  into  any  agree- 
ment, verbal  or  written,  on  these  points.  And 
it  provided  a  punishment  of  not  more  than 
three  months'  imprisonment,  with  or  without 
hard   labour,  for  any  one  using  violence  or 
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threats  to  make  a  workman  leaTO  his  hirio|f, 
or  return  work  unftnUhed,  or  refuse  to  aoeept 
work,  or  belong  to  any  Glub^  or  contnbute  to 
any  commoa  fniidf  or  pay  any  fine  for  not  be  • 
longing  to  a  olub,  or  contributing  to  a  common 
fundi  or  refusing  to  conform  to  any  rules 
made  for  advance  of  wages  or  lessenidg  of 
the  hours  of  work,  or  regulations  of  the  mode 
of  earrying  on  any  business,  and  for  any  one 
using  violence  to  make  any  master  alter  bis 
mode  of  carrying  on  bis  business.  By  this  act 
therefore,  combinations  of  masters  and  Work- 
men to  settle  as  to  rate  of  wages  and  hours  of 
labour  are  made  legal :  but  the  common  law 
remains  as  it  was  as  to  Combinations  for  other- 
wise controlling  masters.  This  enaotment 
does  not  necessarily  interfere  with  plans  for 
joint  enterprises  among  workmen.  [Go-Opb- 
iUTiTE  Systems.] 

COMBUSTION,  a  process  in  which  both 
light  and  heat  are  emitted  by  chemical  agency. 
When  a  piece  of  charcoal  is  ignited  and  put 
into  oxygen  gas,  combustion  commenees  and 
oontinues  with  increasing  brilliani^  until  the 
charcoal  disappears,  or  the  oxygen  has  under- 
gone a  change  which  renders  it  incapable  of 
further  action  as  a  supporter  of  combustion. 
This  is  an  example  in  which  a  gas  (carbonic 
acid)  is  the  result  of  the  combustion ;  but  in 
other  examples,  such  as  burning  iron  in  oxy- 
gen gas,  a  solid  oxide  is  produced.  I^nUion 
dilibrsfrom  combustion  in  this,  that  the  heated 
body  gives  out  light  and  heat  without  under* 
going  decomposition.  In  all  common  cases 
of  combustion,  the  heat  which  is  generated  by 
it  is  accompanied  by  flamci  bat  not  necessarily 
so.  Some  idea  of  the  diflbrenee  may  be 
formed  by  observing  the  circumstances  under 
which  bituminous  coal  and  anthracite  bum ; 
the  fonner  bums  with  flamci  and  the  latter 
with  scarcely  any. 

COMPASS,  AZIMUTH.  This  instmment 
used  by  astronomers  and  by  surveyors,  is  a 
oompass  with  a  telescope,  or  with  plain  sights 
(generally  vertical  wires)  attached  to  it  in  such 
a  manner  as  to  be  moveable  found  a  vertical 
axis  independently  of  the  needle  or  of  the 
eard  to  which  the  needle  is  affixed.  A  pointer 
shows  the  angle  which  the  position  of  the 
telescope,  or  sights,  marks  out  on  the  card, 
that  is,  the  bearing  of  the  object  towards  which 
the  sights  are  directed.  This  angle  is  the 
true  azimuth  of  the  olr^eet 

COMPASS,  THK  MARINER'S.  This  in- 
valuable instrument  is  a  cylindrical  box,  gene- 
rally of  brass,  in  the  centre  of  which  is  fixed 
vertically  a  steel  pin  terminating  in  a  fine  co- 
nical point,  and  on  this  is  accurately  balanced 
a  magnetised  needle,  or  a  circular  card  to  the 
undsnide  of  which  such  a  needle  is  attaohed 


in  the  direction  of  a  diameter.  In  the  centre 
of  the  needle  is  usually  inserted  a  piece  of 
agate  in  the  lower  part  of  which  is  sunk  a  co- 
nical hole  to  receive  the  point  of  the  pin ;  ami 
the  needle  with  the  card  is  supported  on  that 
point  so  as  to  itavene  freely  in  a  horizontal 
position.  The  rim  of  the  oompaas-box,  or  the 
circumference  of  the  eatd,  is  divided  into 
thirty-two  equal  parts  called  poiiiU,  which  have 
symmetrical  designations  on  opposite  sides  uf 
each  of  the  four  cardinal  pcnnta  as  they  are 
called,  namely,  the  north,  the  east,  the  south, 
and  the  west.  In  some  compasses  the  points 
are  subdivided  into  quatters  of  II)  degrees 
each,  and  sometimes  into  single  degrees. 

When  the  needle  is  attached  to  a  card,  the 
north  point  on  the  card  is  directly  over  th« 
northern  extremity  or  pole  of  the  needle.  To 
insure  the  horisontality  of -the  compass-card 
^e  cylindrical  box  in  which  it  is  enclosed  la 
supported  in  a  hoop  at  opposite  points  by  puns 
projecting  from  it|  so  as  to  allow  the  box  to 
revolve  inside  the  hoop.  This  hoop  is  8n|». 
ported  in  the  same  manner  on  pivots,  the  line 
of  which  is  at  right  angles  to  the  first  pivots  ; 
so  that,  between  the  rotation  of  the  compass, 
box  in  the  hoop  and  the  hoop  itself,  the  fanner 
can  always  find  its  position  of  equilibrium^ 
which  is  the  horixontal  position.  The  small 
oscillations  of  the  apparatus  are  immediatelj 
destroyed  by  the  friction*  The  apparatus  is 
then  said  to  be  supported  on  gimbles,  or  gini* 
bals.. 

The  Mariner's  Compass  still  remains,  in 
principle,  whst  it  has  been  for  sges ;  but  there 
have  not  been  wanting  attempts  to  improve  it 
in  minor  details.  Mr.  David  Napier  included 
in  his  patent  of  1848  a  kind  of  eempaas-box 
having  an  analogous  movement  to  that  of  his 
barometer  [Bakoxbtbb].  There  is  ordinary 
clock-work  machinery  placed  at  the  bottom  of 
the  compsss-box«  Conneeted  with  this  are  n 
lever  and  a  pricker,  which  rise  and  fall  at  cer- 
tain regular  intervals  of  time.  Within  the 
fx>mpass-box  is  placed  a  ruled  oironlsr  pieoe  of 
paper  containing  24  concentric  circles,  and  a 
number  of  radiating  lines  corresponding  to 
the  points  of  the  compass  in.  a  compass  card. 
The  vertical  pricker  is  made  to  travel  over  the 
surface  of  the  pi^isr  from  the  ianar  eonoen- 
trio  drds  to  the  outer  ona,  and  in  a  line  pa- 
rallel with  the  keel  <tf  the  vessel,  ones  in  34 
hours.  The  pricker  punetores  the  paper  at 
certain  regular  intervals  of  time;  while  the 
paper  follows  the  movements  of  the  magnet 
and  compass  card ;  the  consequence  of  which 
is  that  the  direction  of  the  ship's  ooune  will 
be  indicated  by  the  punctures  on  the  radiating* 
lines,  while  the  hours  of  the  day  which  corr^ 
spend  to  these  direotioiis  will  be  maiked  fa^ 
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the  punctures  on  the  conoentrio  circles.  A 
new  paper  has  to  be  osed  eveiy  day :  each 
paper  being  a  record  of  one  day's  proceedings. 
The  Admiralty  have  reeently  bestowed  a 
good  deal  of  aittention  on  the  atorm  ea/mfauu 
of  Mr.  Walker,  which  ave  besoming  extensively 
osed  in  the  navy.  Dnripg  a  storm  the  ordi- 
nary compasses  are  liable  to  great  derange- 
ment by  the  violent  commotion ;  and  Mr. 
Walk«r  has  solicit  to  devise  sooh  an  adjust- 
ment c^  the  spparatns  as  will  bring  this  evil 
to  a  miniranra. 

COMPASSES.    There  are  many  varieties 
of  these  nsefnl  instrnments.     The  Common 
Camptu$e$,  or  Dioiden,  are  simply  two  pointed 
legs  on  a  common  pivot,  for  transferring  dis- 
tances.   For  drawing  a  oirde  the  lower  end  of 
one  of  the  legs  is  removed,  and  its  place  snp- 
plied  by  a  holder  for  a  pencil,  or  by  a  steel 
pen.    In  the  Htdr  Comp<u$es,  one  of  the  legs 
has  a  part  attached  to  the  upper  part  by  a 
spring,  so  that  by  means  of  a  screw  a  veiy 
small  motion  may  be  given  to  the  lower  end ; 
the  xnstroment  is  oonvenient  for  veiy  accurate 
dividing,  but  must  be  nsed  with  care.     Trian- 
pilar  CompoMseB  have  three  legs  and  two  pivots, 
Bo  that  the  three  points  of  a  triangle  can  be 
St  once  transferred ;  the  instrument  is  useful 
only  in  rongh  work,  as  it  is  difficult  to  handle. 
Proportional  Compauet  consist  of  two  dividing 
compasses  with  a  common  pivot,  which,  when 
open,  present  vertically  opposite  angles ;  con- 
sequently, the  intervals  between  the  points  of 
one  and  the  other  are  in  the  same  proportion 
as  the  legs  of  one  to  the  legs  of  the  other. 
The  pivot  is  a  clamping  screw,  which  can  be 
transferred  along  the   interval  between  the 
pairs  of  points ;  and  a  scale  points  out  how  to 
adjust  the  instrument  to  alter  any  line,  or  sur- 
face, or  solid,  in  a  given  proportion.    These 
ooinpasses  sometimes  have  an  apparatus  for 
slight  atyustment.     Seam  Oompasset  consist 
of  a  cylindrical  bar,  perpendicular  to  which, 
with  chtmping  screws,  slide  a  point  and  a  pen- 
cil.   The  use  of  it  is  to  describe  large  circles, 
or  measure  large  distances,  the  common  com- 
passes being  very  liable  to  slip  when  opened  very 
wide.    It  is  a  very  safe  and  sure  construction. 
A  machine  nsed  as  a  substitute  for  com- 
passes, in  describing  a  curve  passing  through 
three  or  more  points  nearly  in  a  straight  line 
is  made  as  follows : — An  elastic  rod  of  metal 
is  furnished  with  a  rigid  bar  on  which  it  can 
be  drawn  up  by  screws,  so  that  the  rod  shall 
form  an  arc,  the  chord  of  which  is  a  part  of 
the  bar.    This  may  be  adjusted  so  as  to  pass 
through  the  given  points  when  the  curve  is  to 
be  traced  along  the  front  of  the  rod.    This  is 
sometimes  called  a  Shipwrights'  Bow. 
COMPOSING  MACHIKES.    In  ordinaiy 


COMPOSING  MACHINES.        600 

tjppogi^^  [PsiNTiNa]  the  types  are  collected 
one  by  one,  by  the  fingers  of  the  compositor, 
from  little  cells  or  compartments,  and  ar- 
ranged in  the  proper  order  for  printing.  Aboqt 
ten  years  ago  however  two  veiy  ingenious  at- 
tempts were  made,  by  Messrs.  Young  and  Del- 
cambre  in  one  case,  and  by  Captain  Bosenberg 
in  the  other,  to  perform  this  woik  by  the  aid 
of  a  machine. 

Messrs.  Young  and  Delcambre's  first  com- 
posing machine  was  patented  in  1840 ;  but  by 
the  year  1849  considerable  improvements  had 
been  introduced  in  its  mechanism.  Considered 
in  its  latest  form,  it  does  not  set  up  types  in 
a  state  fit  for  printing  ftom ;  but  it  is  intended 
so  to  facilitate  the  process  of  composition  as 
to  enable  that  to  be  done  by  females  and  chil- 
dren which  now  requires  the  services  of  highly 
paid  men,  and  to  do  the  work  more  quickly. 

The'mechaniam  for  canying  out  this  in- 
tended ol^ect  may  be  described  as  follows. 
The  general  appearance  of  the  machine  some- 
what resembles  that  of  a  cottage  piano  forte^ 
without  its  case.  There  is  a  row  of  keys  which 
are  played  upon  by  the  fingers  of  the  compo- 
sitor, who  is  seated  in  front  of  the  machine. 
There  is  one  key  to  each  letter,  stop,  numeral, 
space,  Ac,  r^nired  in  printing ;  so  that  the 
number  oif  keys  must  be  very  considerable. 
Each  key  is  marked  with  its  particular  letter 
or  other  type,  and  each  type  is  placed  in  a  re- 
oeptacle  containing  many  duplicates  of  that 
character.  These  receptacles  are  all  filled  with 
types  by  boys ;  and  one  compositor  can  use 
the  types  as  fast  as  two  boys  can  supply  them. 
The  compositor  seats  himself  in  front  of  the 
instrument,  with  the  author's  MS.  placed  be- 
fore him.  We  will  suppose  the  first  word  to 
be  2%t.  He  places  his  finger  on  the  key 
merited  with  a  capital  T ;  the  key  moves  an 
upright  steel  lever,  the  upper  end  of  which 
pushes  a  type  out  of  its  receptacle  or  channel ; 
this  type  is  a  T,  which  slides  down  an  inclined 
plane,  in  a  little  hollow  or  groove,  until  it 
reaches  a  sort  of  spout  at  the  bottom ;  thence 
it  passes  to  the  justifying-box,  where  the  auto- 
matic action  of  the  machine  terminates.  Here 
another  sompositor  takes  up  the  type  and  ar- 
ranges it  in  the  composing  stick,  as  m  ordinaiy 
printing.  While  the  T  has  been  thus  travel- 
ling downwards,  the  h  and  the  e  have  been 
made  to  follow,  and  are  treated  exactly  in  the 
same  way;  and  so  on  throughout  the  MS. 
The  number  of  persons  required  to  work  the 
machine  is  five ;  viz.  two  to  distribute  the  type 
used  in  previous  printing  and  to  supply  the 
types  to  the  receptacles,  one  to  play  the  keys, 
one  to  work  an  excentric  wheel  which  foroea 
the  arranged  types  into  the  justifying-box,  and 
one  to  justify  or  place  the  types  in  th*^ 
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posing  stick.  Two  of  the  persons  are  females, 
and  three  boys ;  and  these  five  are  said  by  the 
inventor  to  be  able,  after  six  months  practice, 
to  compose  and  distribute  6000  types  in  an 
hoar ;  1,500  per  hour  being  an  ordinary  com- 
positor's work,  including  corrections. 

It  is  singular  that  two  machines  were  in 
progress  for  the  same  object  about  the  same 
time.  Bosenberg's  Type  Composing  Machine 
was  patented  in  1841,  shortly  after  the  first 
patent  of  Messrs.  Young  and  Delcambre.  The 
two  machines  bear  a  strong  general  likeness ; 
but  there  are  sufficient  points  of  difference  to 
mark  the  ingenuity  which  has  been  shewn  in 
each.  Bosenberg's  Machine  is  rather  more 
compact  of  the  two,  and  effects  more  by  auto- 
matic means — ^requiring  the  aid  of  fewer  per- 
sons. In  Captain  Rosenberg's  own  statement 
of  the  capabilities  of  his  machine,  he  claims 
for  it  the  the  power  of  composing  10,800  types 
in  an  hour ;  of  requiring  only  three  persons 
instead  of  five ;  and  of  distributing  the  type 
as  well  as  composing  it,  instead  of  composing 
only  as  in  Young  and  Delcambre's  machine. 

The  compositor,  pressing  on  the  keys  in 
succession,  forces  down  the  several  types  finom 
a  series  of  vertical  racks  in  which  they  had 
been  placed.    The  types  arrange  themselves 
in  proper  order  upon  an  endless  belt  or  chain, 
which  is  constantiy  passing  through  the  mid- 
dle of  the  machine  fh)m  right  to  left.    The 
types  travel  along  this  endless  band  till  they 
come  to  a  receiver,  where  they  rank  themselves 
closely  side  by  side  until  enough  are  so  ar- 
ranged to  form  one  line  of  the  book  to  be 
printed.     The  compositor  is  warned  by  the 
striking  of  a  littie  bell  that  the  line  is  full ; 
and  by  turning  a  handle  close  to  him,  he  re- 
moves the  finished  line  from  its  place,  and 
leaves  room  for  the  next  line.    An  assistant 
compositor  then  takes  up  the  finished  Une,  in 
a  small  apparatus  into  which  it  falls,  reads  it, 
corrects  any  mistakes,  and  places  it  in  the 
page  of  type  ready  for  printing.    All  the  leads 
for  *  spacing '  the  type  are  applied  by  hand  by 
this  assistant  compositor.    The  arrangement 
of  the  types  in  their  original  receptacles  is  so 
peouliar,  that  the  compositor  can  sometimes 
compose  or  bring  down  four  or  five  types  at 
one  time,  by  pressing  four  or  five  keys  at  once, 
as  a  pianoforte  player  can  do.    This  may  be 
done  whenever  the  letters  of  a  word  succeed 
each  other  in  the  order  which  they  follow  in 
the  alphabet   For  instance,  in  the  word  adopt 
each  letter  has  a  later  alphabetical  rank  than 
the  one  which  precedes  it ;  so  that  if  the  five 
corresponding  keys  be  pressed  down  at  one 
time,  the  five  types  will  be  found  ranged  in 
their  proper  order  on  the  endless  band :  it  is 
true  that  they  will  be  unequally  distant  apart ; 


but  they  all  become  pressed  together  closely 
at  a  later  stage  of  the  operations.  The  word 
accentuaiion  is  given  as  an  example  wherein 
three  pressures  on  the  keys  will  suffice  instead 
of  twelve ;  thus,  aecetUu — ai — ioji,  in  which  each 
of  the  three  groups  consists  of  letters  which 
take  rank  in  their  proper  alphabetical  order. 

The  IHUributing  Machine  is  quite  detached 
fh)m  the  Camponng  Machine.  When  the 
printing  is  completed,  a  line  of  type  is  lowered 
from  the  galley  [PiUKTZMa]  into  a  sort  of  tra- 
veiling  carriage,  by  means  of  a  slider  with  a 
handle.  The  distributor  reads  over  the  line, 
and  puts  his  finger  successively  on  a  row  of 
keys,  each  key  corresponding  to  a  particular 
letter ;  the  key  is  raised  by  the  touch,  and  he 
moves  the  carriage  sideways  until  it  is  stopped 
by  the  key  which  has  been  thus  raised.  The 
type  contained  in  the  carriage  is  by  this  move- 
ment forced  out  of  the  line  in  which  it  had 
previously  held  a  place,  and  falling  down 
through  a  recess,  it  is  deposited  in  a  small  re- 
ceptacle. By  the  time  the  whole  line  has  been 
thus  distributed,  by  touching  the  keys  as  many 
times  as  there  are  types  in  the  line,  all  the  a's 
are  found  in  one  receptacle,  all  the  b*s  in  an- 
other, and  so  on.  By  means  of  a  *  feeding- 
stick,'  200  or  900  of  these  types  of  one  letter 
may  be  lifted  up  and  transferred  from  the  dis- 
tributing machine  to  the  composing  machine, 
ready  to  be  used  over  again. 

There  is  considerable  mechanical  beauty  in 
these  two  machines,  especially  Bosenberg's  ; 
and  the  leading  printers  would  certainly  by 
this  time  have  adopted  them  had  the  state« 
ments  of  the  respective  patentees  been  borne 
out  It  seems  however  now  fully  decided  that 
a  book  cannot  be  printed  so  quickly  or  cheaply 
by  the  aid  of  these  machines  as  by  the  onii- 
naiy  means. 

CONCAVE  and  CONVEX.  A  curve  or  sur- 
face is  concave  on  the  side  on  which  straight 
lines  drawn  from  point  to  point  in  it  fall  be- 
tween the  curve  or  surface  and  the  spectator  ; 
that  side  is  convex  on  wliich  the  curve  or  sur- 
face falls  between  such  lines  and  the  spectator. 
A  surface  may  be  either  entirely  concave,  a.> 
the  inside  of  a  sphere,  or  entirely  convex,  a.>$ 
the  outside;  or  concave  in  some  directions  and 
convex  in  others,  as  the  surface  of  a  dice  bv^x. 

CONCENTRIC,  means  having  tlie  same 
centre;  thus  concentric  circles  are  those  de- 
scribed about  the  same  point 

CONCERTI'NA,  a  musical  instrument  re- 
cently invented  by  Professor  Wheatstone,  the 
principle  of  which  is  explained  under  the  wortL 
Accordion.  One  variety  is  called  the  Double- 
Action  Concertina,  because  two  springs  art> 
given  to  each  note,  in  order  that  the  samo 
sound  may  be  produced  whether  the  bellows 
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be  pressed  in  or  drawn  out  The  Single  Ac- 
tion Concertina  has  but  one  spring  or  tongue 
for  each  note,  yielding  a  sound  only  when  the 
bellows  are  moved  inwards ;  that  is,  pressed. 
There  are  treble,  tenor,  and  base  concertinas, 
embndng  Afferent  portiona  of  the  musical 
scale.  The  concertina  is  far  more  complete 
as  an  instnmient  than  the  accordion. 

CONCRETE.  This  name  is  given  to  a  very 
■QseAi]  kind  of  cement  or  rather  rough  earth, 
largely  used  in  the  foundation  of  buildings. 
It  usually  consists  of  crushed  pebbles,  rough 
sand,  and  lime.  The  Palace  of  Industry  af- 
folds  an  example  of  the  useful  application  of 
concrete,  as  a  means  of  preserving  wood  and 
iron  from  damp.  The  columns  and  the  floor- 
ing joists  are  shielded  from  the  damp  soil  by 
layers  of  concrete. 

CONDENSER,  is  the  general  name  for  a 
vessel  employed  to  facilitate  the  liquefaction 
of  aqneons  or  spirituous  vapours,  by  exposing 
them  to  the  cooling  effect  of  a  current  of  wa- 
ter, which  maybe  either  injected  immediately 
upon  or  among  the  vapour,  or,  where  it  is  re- 
quired to  keep  the  condensing  water  and  the 
product  of  condensation  distinct,  separated 
from  the  vapour  by  a  thin  partition  of  metal. 
In  the  latter  ease,  copper  is  the  metal  most 
geoeiaOy  employed,  on  account  of  the  rapidity 
with  which  it  conducts  heat,  and  the  facility 
with  which  it  may  be  fashioned  into  thin  sheets 
^■ptoi^  for  the  purpose.  Mr.  Siemens  de- 
scribed before  the  Society  of  Arts  in  1850  a 
remarkable  condenser,  so  contrived  as  to  save 
or  render  available  the  heat  developed  during 
the  proeess  of  condensation.  [Brewing  ; 
DisrriLiAnoa ;  Stsajc  Ekoike  ;  Steam  Yes- 

SET.] 

CONDIMENTS  are  substances  taken  with 
food,  either  to  impart  flavour  or  to  promote 
Ingestion:  such  as  salt,  vinegar,  lemon-juice, 
fifomatie  herbs,  oil,  butter,  sugar,  honey,  and 


CONE.  The  following  measurements  re- 
liSi&g  to  the  cone  are  often  usefuL  The  tur- 
M^  of  a  cone  is  one  half  the  circumference  of 
its  base  multiplied  by  the  distance  from  the 
vertex  to  the  circumference  of  the  base  (called 
the  aUmt  fi4U).  The  toUdity  of  a  cone  is  one- 
fiurj  of  the  product  of  the  area  of  the  base 
tad  the  perpendicular  distance  of  the  vertex 
from  the  axis. 

CONFECTIONS,  called  also  Canservei  and 
ltfrtiuri€9y  are  formed  of  fresh,  generally  suc- 
eolent,  vegetable  substances,  in  a  few  instances 
vith  prepared  chalk,  as  in  the  aromatic  con- 
itf^ao,  preserved  by  means  of  sugar  or  honey. 
These  were  fonneily  much  more  numerous 
wfli  at  present. 

When  aatiingent  substances,  such  as  roses, 


arc  to  be  pounded,  this  process  must  be  con- 
ducted in  marble,  not  iron,  mortars.  The  con- 
serves should  be  put  into  several  small  pots, 
rather  than  one  large  pot,  which  should  be 
glazed  with  salt,  as  in  Bristol  ware,  not  lead. 
They  should  then  be  well  closed,  and  kept  in 
a  dry  cool  place.  Patent  jars,  of  a  very  useful 
kind,  are  now  manufactured  for  this  purpose. 
There  are  more  than  twenty  varieties  of  con- 
fections, whose  names  find  place  in  books  of 
receipts. 
CONGELATION.  [Fbeezino  Mixtubes.] 
CONGLETON.  At  one  period  the  chief 
manufactures  of  Congleton  were  gloves,  and 
tagged  leather  laces  called  Congleton  points ; 
but  for  nearly  a  century  the  silk  manufacture 
has  been  the  principal  occupation  of  the  inha> 
bitants  of  the  town.  A  number  of  mills  for 
the  manufacture  of  silk  (chiefly  black  silk), 
for  silk  throwing,  silk  spinning,  Arc,  are  situ- 
ated in  Congleton  and  its  immediate  vicinity. 
The  making  of  silk  ribbons  has  of  late  years 
grown  into  an  imi>ortant  branch  of  industry,  in 
which  females  as  well  as  males  find  employ- 
ment. In  the  neighbourhood  are  several  ex- 
tensive coal  mines.  The  Congleton  viaduct 
of  the  North  Staffordshire  Railway,  about 
half  a  mile  from  the  station,  is  a  fine  work  of 
ten  arches.  It  is  constructed  of  blue  brick 
with  stone  bastions  and  stone  parapet.  The 
arches  are  50  feet  in  span.  The  height  fh>m 
the  bed  of  the  stream  to  the  rails  is  114  feet ; 
the  length  of  the  viaduct,  exclusive  of  the  em- 
bankments, is  231  feet 
CONGREVE  LIGHTS.  [Matches.] 
CONGREVE  ROCKETS.  [Rockets.] 
CONIA,  is  an  alkali  obtained  fh>m  hem- 
lock {Conium  maculatum).  It  is  procured 
firom  the  seeds  or  f^sh  leaves  of  the  plant  by 
distillation  with  water  holding  some  potash  in 
solution.  It  has  the  appearance  of  a  colour- 
less volatile  oil,  and  is  lighter  than  water,  its 
specific  gravity  being  0.80.  Its  odour  is  pow- 
erful, diffusible,  and  repulsive,  somewhat  like 
that  of  hemlock  itself.  It  is  intensely  acrid 
to  the  taste,  and  is  strongly  alkaline.  By  ex- 
posure to  the  air  it  quickly  becomes  of  a  dark 
colour,  and  spontaneously  decomposes  with 
the  evolution  of  ammonia. 

Conia  is  an  awfully -rapid  poison;  but  when 
greatly  diluted  it  is  used  in  medicine. 

CONNAUGHT.  This,  the  northwestern 
province  of  Ireland,  is  almost  shut  out  from 
industrial  connection  with  England.  It  is 
very  poor,  and  the  potato  failure  of  1847  ren- 
dered it  still  poorer.  There  have  been  lately, 
however,  ntmnerous  projects  formed  for  the 
improvement  of  this  province,  and  the  deve- 
lopment of  its  great  resources.  Of  these  the 
chief  is  the  extension,  now  in  progress,  of  tho 
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Ghreat  Midland  Bailway  from  MnUingar  by 
Athlone  to  Galway.  Another  is  the  establish- 
ment of  a  packet  station  for  the  conveyance 
of  the  mails  from  that  port  to  Halifax.  The 
Viceroy  steam-ship  was  placed  on  the  station 
in  1660|  but  was  not  of  sufficient  dimensions 
to  perform  the  voyage  with  the  requisite  speed ; 
and  having  been  wrecked  on  the  return  pas- 
sage from  New  York  to  Halifax,  has  not  as 
yet  been  replaced.  The  merchant^  of  Qalway 
are  at  the  present  time  strenuously  endeavour- 
ing to  have  that  port  selected  as  a  mail- packet 
station.  The  improvement  of  the  navigation 
of  the  Shannon  has  given  a  continuous  line  of 
water  carriage  along  the  eastern  boundary  ot 
the  province.  It  has  also  been  in  contempla- 
tion to  connect  the  lakes  of  Galwayand  Mayo, 
so  as  to  form  a  line  of  navigation  from  Gal- 
way  to  Killala,  through  Loughs  Corrib,  Mask, 
Carra,  Castlebar,  Cullin,  Conn,  and  the  river 
Moy  to  Ballina,  a  distance  of  80  miles,  through 
a  district  susceptible  of  immense  improvement 
To  connect  those  lakes  it  would  require  a 
series  of  cuts  only  17  miles  in  length. 

Perhaps  the  most  useful  of  the  various 
efforts  made  for  the  improvement  of  Connaught 
has  been  the  introduction  or  revival  of  the 
culture  of  flax.  The  quantity  grown  in  1 847 
was  10,866  cwt  and  the  ci^Uvation  of  flax 
crops  is  since  then  much  increased.  The 
system  of  farming  has  been  greatly  improved 
in  these  districts  which  have  passed  through 
the  transition  attendant  on  the  recent  change 
of  proprietary  and  occupants. 

CONSEBYE.  A  conserve  differs  from  a 
confection  in  having  a  more  definite  relation 
to  some  particular  vegetable  substance.  All 
conserves  are  pasty  mixtures  of  sugar  with 
some  recent  or  fr«sh  vegetable,  whether  fruit, 
flowers,  or  leaves.  Their  number  is  con^der- 
able. 

CONSEBVATOBY,  properly  so  called,  is  a 
building  heated  by  artiflcial  means,  having  its 
whole  southern  part  closed  by  large  glazed 
sashes,  which  may  be  opened  or  shut  at 
pleasure.  Ita  floor  is  generally  of  stone,  and 
a  part  of  it  is  occupied  by  a  stage  on  which 
plants  in  pots  can  be  placed.  Plants  when 
in  a  growing  state  require  an  abundant  supply 
of  light :  a  conservatory  is  ill  calculated,  on 
account  of  its  solid  roof  and  sides,  for  the  ad- 
mission of  light,  and  consequently  a  conser- 
vatoiy  is  not  suitable  for  plants  in  a  growing 
state ;  but  plants  when  torpid,  as  in  the  winter 
season,  require  a  very  moderate  supply  of 
light,  and  this  a  oonservatoiy  if  sufficiently 
calculated  to  admit 

A  house  of  this  land  is  best  suited  for  gar- 
dens of  considerable  extent,  where  a  large 
number  of  plaats  ia  required  dnxing  tbe  aum* 


mar  for  the  ornament  of  the  flower  garden 
and  shrubbery.  Under  such  circumstances 
the  erection  of  conservatories  is  the  cheapest, 
the  most  efficient,  and  the  most  ornamental 
mode  of  preserving  in  a  healthy  state  during 
winter  not  only  orangea,  i^yrtles,  and  similar 
plants,  but  in  general  all  the  species  which 
are  natiyea  of  countries  that,  without  expe- 
riencing severe  frost,  are  oold  enough  during 
winter  to  suspend  the  vital  energies  of  vege* 
tation. 

A  most  important  change  has  recently  been 
introduced  by  Mr.  Paxton  in  the  principle  of 
construction  in  conservatories,  by  the  subsU. 
tution  of  iron  and  glass  for  brickwork.  The 
Duke  of  Devonshire's  magni^cent  conserva- 
tory at  Chatsworth,  planned  by  Mr.  Paxton, 
is  composed  entirely  of  iron  and  glass.  The 
length  is  nearly  300  feet»  the  width  150,  and 
the  height  70.  It  covers  nearly  an  acre  of 
ground,  and  has  a  carriage  drive  through  it 
The  tubes  for  the  hot  water  which  regulate 
the  temperature  are  six  miles  in  length.  A 
light  but  beautiful  gallery  extends  round  the 
upper  part  of  the  interior  of  the  building ; 
while  around  the  foundation  is  a  tunnel,  which 
gives  access  to  the  stoves  and  pipes. 

The  new  Palm  House  in  Kew  Gardens  19 
another  beautiful  example  of  the  same  kind 
of  construction.  It  is  302  feet  long,  100  feet 
wide  by  06  high  at  the  centre,  and  50  feet 
wide  by  30  high  at  the  wings  or  ends.  The 
curves  which  the  glassy  surface  is  made  to 
assume  are  exceedingly  graceful.  A  gallery 
runs  round  the  lofty  central  portion,  which  is 
reached  by  an  elegant  iron  spiral  staircase. 
The  glass  employed  has  had  a  pale  yellowish 
green  tint  imparted  to  it,  to  temper  the  heat 
of  the  solar  rays.  The  structure  is  heated 
from  beneath  by  stoves,  the  chimney  of  which, 
made  somewhat  ornamental,  is  at  a  consider, 
able  distance. 

That  triumph  of  constructive  skill,  the 
Palace  of  Industry  in  Hyde  Park,  was  sug- 
gested by  Mr.  Paxton  on  the  strength  of  the 
experience  which  his  conservatoiy-buildin^ 
has  afforded  him ;  and  Messrs  Fox  and  Hen 
derson  have  worked  out  the  idea  with  masterlj- 
results.  This  palace  will  be  described  in 
another  part  of  the  present  work. 

CONSTANTINOPLE.  This  capital  of  the 
once  great  Turkish  Empire  is  commercial 
rather  than  manufacturing.  The  harbour 
formed  by  the  strait  called  the  Golden  Horn 
is  deep,  commodious,  well  sheltered,  and  ca- 
pable of  containing  above  1000  large  ships, 
which  may  load  and  unload  alongside  Uio 
quays.  The  number  of  vessels  that  enter 
yearly  is  from  5000  to  6000;  andthedepar- 
tui^M  about  the  tame.    Aboat  2000  tone  ol 
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coffee,  1,300,000  lbs.  of  sugar,  800,000  lbs.  of 
spices,  2000  puncheons  of  rum,  and  very  large 
quantities  of  cheap  cottons,  are  annually  im- 
ported. Other  articles  of  import  are  dye- 
RtuflTs,  woollens,  cotton-twist,  cutlery,  ooala, 
iron,  furniture,  nails,  butter,  cheese,  floor, 
paper,  glass,  watches,  jewelleiy,  Ssc.  The 
exports  are  wool,  silk,  opium,  otto  of  roses, 
wax,  hides,  bullion,  diamonds,  goat's  hair  and 
skins,  valonia,  box-wood,  mohair,  yam,  &c. 
Steamboats  ply  regularly  to  Trieste,  Smyrna, 
Odessa,  the  Danube,  and  Trebisond,  under 
the  management  of  an  Austrian  company; 
and  to  Malta,  Gibraltar,  and  Southampton, 
under  the  Peninsular  and  Oriental  company. 

Among  the  earliest  continental  arrivals  of 
products  of  industry  for  the  Exhibition  in 
Hyde  Park,  has  been  a  consignment  from 
Constantinople,  transmitted  at  the  expeuce  of 
the  Saltan.  It  comprises  both  natural  pro- 
ducts and  manufactured  specimens,  from  va- 
rious parts  of  Turkey. 

CONTENT,  or  CAPACITY.  The  content, 
or  quantity  of  space  contained  within  any  given 
boundary,  is  calculated  by  certain  rules.  The 
solid  content  of  a  parallehpiped  ( or  figure  like  a 
box)  is  found  by  multiplying  together  the  units 
in  the  lengths  of  its  three  dimensions.  Thus,  8 
feet  of  length,  2i  feet  of  breadth,  and  4  feet  of 
height,  give  3  X  2i  X  4,  or  30  cubic  feet  The 
solid  content  of  any  qf Under  or  priim  is  found 
by  multiplying  together  the  number  of  square 
units  in  the  base  and  the  number  of  linear 
units  in  the  altitude ;  and  one-third  of  a  simi- 
lar product  is  the  content  of  a  pyramid  or  a 
rone.  The  content  of  any  irregular  solid 
bounded  by  planes  must  be  found  by  dividing 
it  into  pyramids. 

COOKING  APPAKATUS.  If  cookery  be 
raised  to  the  dignity  of  a  chemical  art  (and 
there  is  no  good  reason  why  it  should  not) 
we  ought  to  regard  cooking  vessels  as  chemi- 
cal apparatus.  It  is,  however,  chiefly  in  Uie 
mode  of  applying  and  economising  heat,  that 
such  apparatus  calls  forth  the  exercise  of 
ingenuity. 

Of  the  ordinary  cooking  vessels  we  need  My 
nothing ;  their  simplicity  has  rendered  them 
familiar  to  all;  but  of  the  modem  cooking 
stoves  and  apparatus,  many  examples  evince 
skilful  arrangement. 

In  the  so-called '  bachelor's  kettles,'  of  which 
SpiUer's  is  a  recent  specimen,  the  problem 
seems  to  be  to  determine  in  how  short  a  space 
of  time,  ^d  with  how  little  trouble,  cau  a 
frugal  meal  for  one  person  be  prepared. 
Spiller's  apparatus  consists  of  a  kind  of 
saucepan,  with  a  small  opening  on  one  side  to 
admit  air,  an4  a  fla^  fl^ed  in  the  opposite  aide 
fo  let  off  smoke.    4  very  s]isUow  tea-kpttle 


forma  the  cover  to  this  saueepan.  In  the 
middle  of  the  saucepan  is  a  small  iron  grating, 
and  on  this  grating  ia  plaeed  one  of  those 
small  net-woiit  arrangements  of  stieks  which 
constitute  *  patent  firewood'  and  which  are 
now  sold  so  cheaply  at  one  farthing  each. 
This  wood  being  kindled,  and  the  kettle 
placed  over  it,  the  heat  is  so  confined  as  to 
jnake  the  water  in  the  kettle  boil  by  the  time 
the  wood  is  consumed.  With  some  of  these 
contrivsnces  a  kind  of  small  frying-pan  is 
sold ;  and  by  using  a  larger  piece  of  patent 
firewood,  time  is  allowed  for  a  small  dish  of 
savory  oookeiy  after  the  water  has  boiled :  the 
kettle  being  qoiekly  replaced  by  the  pan. 
There  is  a  eertain  amount  of  usefdlness  in 
the  contrivance,  which  makes  it  available  for 
others  besides  the  *baohelors'  whom  the 
patentee  seems  to  have  had  in  his  thoughts. 

Many  varieties  of  gas  cooking-stoves  have 
been  introduced,  in  which  gas  jets  are  made 
to  yield  heat  sufficient  for  the  processes  of 
boiling,  stewing,  roasting,  baking,  frying,  &o. 
Among  other  varieties  is  Defines'  *  Economio 
Gas  Cooking-stove,'  which  is  made  to  suit 
either  large  or  small  culinary  wants.  Mr. 
Boggett's  gas  stoves,  for  which  a  patent  was 
taken  out  in  1860,  comprise  msny  varieties, 
which  difler  from  each  other  ehiefly  in  the 
mode  of  making  the  heat  practically  available. 
There  is  one  form  called  the  liverpool  Gas 
stove,  in  which  separate  departments  are  pro- 
vided for  roasting,  baking,  broiling,  firying, 
boiling,  stewing  aud  steaming.  For  many  of 
these  purposes  the  gas  is  supplied  in  a  ring 
of  jets.  On  a  recent  festive  ocoasion  at  Exe- 
ter, M.  Soyer  cooked  a  monster  joint  of  meat 
by  means  of  this  i^paratus.  The  meat 
weighed  565  lbs.,  and  was  oooked  in  a  gas 
oven  in  five  hours,  with  an  expenditure  of 
about  five  shillings  worth  of  gas. 

The  kitchen  ranges,  and  other  stoves  and 
grates  in  which  coal  or  coke  is  burned,  are 
for  the  most  part  contrived  both  for  warming 
apartments  and  for  oooking;  but  some  are 
designed  especially  for  cooking.  The  Cottager's 
stove,  designed  by  Mr.  Grant,  and  manufac- 
tured by  Messrs.  Bailey  of  Holbom,  consists 
of  a  square  iron  case  supported  on  four  legs. 
Inside  this  case,  and  near  one  end,  is  a  fire* 
pot,  the  top  of  which  opens  into  a  flue  to 
carry  off  the  smoke ;  the  rast  of  the  raeant 
space  constitutes  an  oven;  while  the  top, 
being  flat,  is  available  for  many  cooking  pro- 
cesses. In  some  of  these  stoves  a  boiler  ia 
attached  to  that  end  which  is  nearest  to  the 
fire. 

TheoooldAgapparatos  of  Messrs.  Burbidg< 
and  Hesly  is  founded  on  the  plans  of  heating 
developidd  by  Mr.  Sylvester.  Then  vn,  as  is 
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many  other  similar  kinds  of  apparatus,  a 
large  range,  an  oven,  a  boiler,  a  hot-plate,  and 
various  subsidiary  parts ;  but  its  chief  features 
consist  in  the  economising  of  fuel,  and  in 
lessening  the  amount  of  radiation  sent  into 
the  middle  of  the  room.  This  radiation  is  an 
annoyance  to  the  persons  present,  and  in- 
Tolves  a  loss  of  some  of  the  heat  produced ; 
and  it  is  unquestionably  an  improvement, 
other  things  being  equal,  if  nearly  the  whole 
of  the  heat  produced  can  be  applied  to  the 
purposes  for  which  it  is  primarily  intended. 

Among  the  many  forms  of  cooking  appara- 
tus, that  of  Mr.  Brown  is  distinguished  by 
having  the  whole  kitchen  range,  with  its  oven 
boiler,  hot-plate,  &c.,  set  in  a  frame- work 
wliich  may  be  placed  in  any  sized  fire-place, 
however  large,  without  setting.  The  throat,  or 
opening  to  the  flue,  is  formed  in  the  iron-work 
of  the  range  itself,  so  as  to  be  at  once  deter- 
minate in  shape  and  size.  With  this  range  is 
used  an  Automaton  Roasting  jack,  arranged  in 
a  singular  way.  In  front  of  the  range  is 
placed  a  sort  of  semi-cylindrical  oven,  with 
the  usual  bookstand  dripping  pans  for  roast- 
ing. A  hollow  tube  projects  from  the  lower 
part  of  the  oven;  and  when  the  oven  and 
range  are  arranged  for  cooking,  this  tube  is 
thrust  into  an  opening  beneath  the  fire-place 
of  the  range.  While  the  contents  of  the  oven 
are  exposed  to  the  action  of  the  fire,  a  current 
of  air  is  continually  drawn  through  the  tube 
into  the  oven ;  and  this  cunent  sets  in  rota- 
tion a  vane-wheel  to  which  the  suspended 
hooks  are  attached. 

Remington's  Roasting  apparatus,  recently 
introduced,  is,  as  the  name  imports,  adapted 
to  roasting  only.  The  meat  is  suspended  and 
roasted  by  a  jack.  There  are  concave  reflec- 
tors above  and  below,  which  reflect  the  heat  so 
as  to  act  on  the  upper  and  under  surfaces  of 
the  meat  The  centre  of  both  reflectors  is 
perforated;  the  fat  which  drips  from  the  meat 
passes  through  the  perforation  in  the  lower 
reflector  into  a  small  vessel  beneath,  and  is 
from  time  to  time  poured  into  another  vessel, 
which  is  perforated  and  placed  over  the  per- 
forations in  the  upper  reflector.  The  inventor 
hence  calls  his  apparatus  not  only  a  roaster, 
but  a  *  self  acting  baster.* 

M.  Soyer,  whose  gastronomic  skill  has 
acquired  some  notoriety,  has  devised  a  very 
pretty  and  scientific  cooking  stove,  in  which 
spirit  is  the  fuel  used.  A  lamp  is  so  placed  as, 
by  its  heat,  to  boil  spirit  placed  in  a  vessel 
i^ve  ;  the  steam  or  vapour  of  this  boiling 
spirit  has  no  outlet,  except  through  a  tube 
which  gradually  becomes  so  narrow  as  to  re- 
semble a  blow-pipe ;  this  blow-pipe  is  placed 
opposite  to  a  second  spirit-flttne,  and  the 


blowpipe  wafts  such  a  constant  stream  of 
spirit^vapour  into  this  flame  as  to  heat  it 
greatly,  and  to  make  it  act  rapidly  on  small 
cooking  vessels  placed  above  it  There  is  a 
good  deal  of  chemical  ingenuity  shewn  in 
thus  feeding  one  spirit-flame  by  vapour  de- 
rived from  another. 

COOLER.  For  cooling  wine,  wort,  &c., 
the  hot  liquor  is  sometimes  exposed  in  shal- 
low wooden  vessels,  and  stirred  with  fans  to 
keep  the  liquor  in  motion,  and  thus  expose 
fresh  surfiaces  to  the  air.  Sometimes  cold 
spring  water  is  allowed  to  pass  through  metal 
pipes  placed  in  the  liquor  which  is  to  be  cooled. 
In  Spain  and  Egypt,  wine  is  cooled  by  placing 
it  in  porous  earthenware  vessels,  called  by  the 
Spaniards  Akarrazat :  the  vessels  are  wetted 
externally,  and  the  consequent  evaporation 
occasions  cold  within. 

A  remarkable  mode  of  cooling  liquids  was 
introduced  in  1648  by  Mr.  lillie  of  Manches- 
ter. It  depends  on  centrifugal  force.  The 
liquid  is  placed  in  a  bowl  or  colander,  either 
pierced  with  minute  holes  all  round  the  sides, 
or  having  sides  made  of  wire  gauze.  Through 
the  intervention  of  a  vertical  shaft,  this  bowl 
is  made  to  rotate  rapidly.  The  water  first 
rises  all  round  the  sides,  and  then  rashes 
out  through  the  perforations  or  meshes  in  a 
multitude  of  small  streams;  these  streams, 
coming  in  contact  either  with  the  ordinary 
atmosphere  in  an  outer  vessel,  or  stiU  more 
effectively  with  artificial  currents  of  air,  be- 
come rapidly  cooled. 

Professor  Smyth,  of  Edinburgh  University, 
has  recently  suggested  a  method  of  cooling 
the  air  of  rooms  in  sultry  weather.  It  depends 
on  the  principle  that  air  when  compressed 
shows  a  higher  temperature  than  it  had  before, 
but  resumes  its  initial  temperature  on  the 
pressure  being  removed.  Professor  Sm3rth 
proposes  to  compress  air,  and  cool  it  whilo 
under  pressure ;  so  that  on  regaining  its  ori- 
ginal bulk,  the  temperature  shall  be  less  than 
that  of  the  external  air. 

CO  OPERATIVE  SYSTEMS.  There  seems 
to  be  a  longing  in  modem  society  for  the  dis- 
covery of  some  new  mode  of  remunerating  the 
woricman  for  the  skill  and  labour  which  he 
bestows  on  manufacturing  operations.  Under 
the  usual  arrangements  the  employer  agrec-s 
with  the  workman  for  a  certain  money  pay- 
ment, determined  either  on  the  quantity  of 
work  done  or  on  the  number  of  hours  engaged : 
in  other  words,  by  *  piece-work '  or  by  *  day- 
work.*  The  reladve  supply  and  demand  of 
work  to  be  done  and  of  persons  to  do  the 
woiic,  is  almost  the  only  condition  which  de- 
termines the  amTont  of  wages  to  be  paid  for 
labour.    It  is  wished  it  the  present  day,  and 
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it  has  often  been  wished  in  fonnor  periods, 
that  some  mode  eonld  be  devised  by  which 
the  warianan  would  have  a  deeper  personal 
intferest  in  the  suooess  of  the  finn  for  which 
he  wotkSj  than  he  now  has ;  that  some  sort  of 
paztaenhip  system  ooald  be  introdnoed,  which 
woidd  make  theworiaoan  apaitner  on  a  hum- 
ble scale,  and  yet  leave  to  the  oapitalist  and  to 
the  skilled  snperistendent  a  proper  degree  of 
liberty  and  of  remmtemtion.  Something  of 
this  kind  is  observable  in  the  system  on  which 
the  Comiah  minen  work ;  and  many  earnest 
penons  ave  endeavouring  to  test  the  praotiea- 
Inlxty  of  applying  a  similar  system  to  manu- 
fsetores  genearally. 

If  any  elear  and  imdoabted  result  had  yet 
developed  itself^  we  would  briefly  review  the 
unloeet  in  this  plaoe ;  bnt  the  attempts  hitherto 
made  are  too  much  in  their  infaney  for  as  to 
do  more  than  pohit  out  a  few  sources  where 
the  reader  can  obtain  information  on  both 
fides  of  the  qnestion.  Among  the  works  we 
weald  name  are  Mr.  Babbage*8  "  Eeononuf 
</  Mofkimery  mnd  Jfmmtfachuru  ";  Mr.  Mill's 
^PatUieai  Ecotumy  r  '^Ommfomam  to  the 
BriHah  Abmmac,*'  /»r  ISftl;  **  Report  of  the 
OommttUee  of  the  House  of  Oommone  on  the 
Savings  of  the  Middle  and  Working  Classes,'* 
in  1880 ;  "JBiiinburgh  Remew,"  Janoaiy  1861 ; 
and  the  BeporU  of  varioos  oo^operKtive  asso- 
oations. 

COPAIBA  or  COPAIVA,  is  a  lesin  or  tor- 
pentine  prodooed  from  several  species  of  a 
tree  grown  in  South  America  and  the  West 
Indies.  It  varies  in  appearance  and  qualities 
aeeoiding  to  the  species  from  which  it  has 
been  procored,  and  likewise  according  to  the 
age  of  the  tree  and  the  time  of  the  year.  In- 
cisioas  ere  made  in  the  tree,  from  which  flows 
a  liqoid  diflEering  little  in  consistence  from 
thick  sap.  It  is  colleeted  in  calabashes,  after 
Much  the  indsions  are  closed  with  wax  or 
claj.  The  incisions  are  repeated  in  general 
three  times  each  season.  The  fluid  is  brighter 
<tv  darker  in  colour,  more  or  less  rich  in  volatile 
"tl^more  acrid  or  more  bitter,  according  to 
CTtumstanoes.  It  is  mostly  of  a  light  yellow 
^oi^or,  clear  and  transparent,  seldom  turbid 
*v  eJoady ;  odour  peculiar,  volatile ;  taste  oily, 
wM,  slightly  aromatic,  at  last  acridly  bitter. 
In  a  stale  of  parity,  it  consists  of  a  volatile 
oil,  in  the  proportion  of  40  to  45  per  cent.,  and 
SO  per  cenL  of  an  acid  orystallisable  resin. 
It  is  freqiiently  adulterated  with  castor-oil, 
•Imond,  poppy,  nut-oil,  and  the  finer  sorts  of 
hupeulines.  Good  copaiTa  should  be  perfectly 
tolnble  in  alcohol  of  the  strength  of  90  per 
oeoL  It  is  soluble  in  aU  known  sethers,  and 
in  the  volatile  and  fixed  oils. 
Copaiva  is  a  valuable  ingredient  in  many 
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medicines.  It  is  imported  in  casks  containing 
100  to  150  lbs.  each,  in  large  bottles,  or  in 
(^lindrioal  tin  boxes. 

COPAL,  a  resin,  the  produce  of  the  Mhiu 
copaUimtmy  a  native  of  Mexico ;  it  is  in  rounded 
masses,  smooth  and  brittle,  nearly  transparent 
and  colourless }  it  has  but  little  taste,  and  is 
nearly  inodorous;  it  is  insoluble  in  water, 
fusible,  and  inflammable. 

Copal  vanush  is  prepared  from  copal  and 
oil  of  turpentine.  It  is  exceedingly  durable 
and  brilliant;  it  resists  scratches,  and  is  sus- 
ceptible of  a  fine  poUsh.  There  are  several 
modifications  of  this  varnish  used  for  particular 
purposes. 

COPENHAGEN.  The  trade  of  Copenhagen 
is  considerable, but  stationary  rather  than  im- 
proving. The  imports  are  chiefly  sugar,  oofiee, 
cotton,  rice,  tobacco,  potash,  train  oil  and 
blubber,  iron,  salt,  wool,  dry  and  salt  fish, 
pitch  and  tar,  flax,  hemp,  oranges  and  other 
fruits,  wine,  lurandy,  rum,  eoals,  Ac  The  ex- 
ports oonsiBt  of  com,  flour,  rape  and  other 
seeds,  butter,  cheese,  beef,  pork,  cattle,  wool, 
hides,  bones,  spirits  distilled  from  com,  peas, 
beans,  Ao.  A  foreigner  cannot  trade  as  a 
merchant  without  becoming  a  burgher,  which 
costs  100/.  Tbe  industrial  establishments  of 
the  dty  are  numerous ;  they  consist  of  brapdy 
distilleiies,  breweries,  vinegar  distiUeries,  sugar 
refineries,  soaperies,  tanneries,  iron  foundries ; 
cloth,  cotton,  silk,  linen,  aod  tobacco  factories ; 
besides  ropewalks  ^nd  extensive  workshops 
for  the  making  of  hats,  gloves,  ^g« 

Copenhagen  is  preparing  a  collection  of  its 
produce  and  manufactures  for  the  ^yde  Park 
Exhibition. 

A  few  details  illustrative  of  the  commerce 
of  Copenhagen  are  given  under  Dsnmabk. 

COPING.  This  name  is  applied  to  the 
stone  or  brick  covering  of  a  wall,  intended  to 
protect  it  from  the  weather.  Flat  coping  is 
called  jNiralfo/  coping,  and  is  used  upon  inclined 
surftkoes,  as  on  the  gables  and  parapets  of 
houses,  and  also  on  the  tops  of  garden  and 
other  walls.  Feather-edged  coping  has  one 
edge  thinner  than  the  other.  Saddle-hack 
coping  is  thicker  in  the  middle  than  at  tbe 
edges.  Coping-stones  should  project  over 
the  walls  which  they  cover,  and  should  have 
a  groove  or  throating  underneath  the  pro- 
jected part  to  throw  off  the  water.  The  coping 
of  Gothic  battlements,and  the  walls  of  churches, 
castles,  and  dwellings  in  the  Gothic  style  of 
architecture,  have  a  deep  throating  in  the  form 
of  a  bold  cavetto  in  front,  and  are  sometimes 
decorated  with  mouldings. 

In  South  Wales,  near  the  copper-smelting 
town  of  Swansea,  very  durable  coping,  of  a 
semi-cylindrioal  shape,   is   made   firom   the 
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hard   slag   of  the   copper-works,    cast   into 
moulds. 

COPPER  AND  ITS  MANUFACTURES. 
Copper  is  one  of  the  metals  with  which  the 
Greeks  were  aoqaainted ;  it  was  used  by  them, 
alloyed  with  tin,  for  cutting  and  warlike  in- 
struments, before  iron  was  known,  or  at  tqy 
rate  before  it  was  common. 

Copper  has  a  red  colour,  and  is  capable  of 
receiving  a  good  polish;  when  warmed  or 
rubbed,  it  emits  a  disagreeable  smell,  and  it 
imparts  a  nauseous  taste :  all  its  preparations 
are  poisonous.  It  is  both  malleable  and  duo- 
tile,  and  is  so  tenacious,  that  a  wire  ^ggq  of 
an  inch  in  diameter  supportA  a  weight  of 
302  pounds  without  breaking ;  it  is  extremely 
sonorous,  and  is  a  good  conductor  of  heat  and 
electricity.  It  melts  at  a  temperature  about 
1196**  Fahr. 

This  metal  is  one  of  those  which  occur  in 
the  greatest  number  of  places  and  in  the 
largest  quantity.  It  is  found  in  small  propor- 
tion in  a  metallic  state,  both  crystallised  and 
non-crystallisod.  Its  ores  are  vexy  numerous, 
the  chief  being  sulphuret  of  copper  and  iron 
(Copper  Pyrites),  and  sulphuret  of  copper 
(Nitreous  Copper  Ore).  It  occurs  also  na- 
turally in  some  oxides  and  salts. 

Copper  pyrites  occurs  in  the  north  of  Europe, 
in  England,  especially  in  Cornwall,  DoTonshire, 
and  Anglesey,  and  in  many  parts  of  Asia  and 
Africa,  and  the  American  continents. 

In  1844,  a  rein  of  very  productive  copper 
ore  was  discovered  in  South  Australia.  In 
1846  the  owners  of  theCapunda  mine  shipped 
to  England  1200  tons  of  copper-ore,  which 
sold  for  25/.  a  ton,  while  English  copper  ore 
brought  only  19/.  But  the  Bum-Buira  mine 
is  perhaps  ihe  richest  in  the  world.  It  con- 
tains a  layer  17  feet  high  and  veiy  wide,  which 
is  worked  like  a  quaiiy.  The  ore  is  a  pure 
oxide  of  copper,  and  fit  to  be  put  at  once  into 
the  smelting  forge,  and  yielded  in  1846  firom 
85  to  75  per  cent  of  pure  metal.  In  July 
1846,  several  tons  of  ore  from  this  mine  were 
sold  at  Swansea  for  31/.  lit.  a  ton ;  and  during 
the  six  months  preceding  May  1847,  2700 
tons  were  raised  from  the  same  mine,  which 
yielded  87  per  cent  of  pure  copper,  and  sold 
for  31/.  a  ton.  The  shares  in  this  mining 
company,  on  which  only  5/.  have  been  paid, 
now  command  a  price  of  more  than  200/. ; 
and  even  at  that  price  they  yield  a  very  large 
dirideud.  Such  is  the  facility  of  working  the 
Burra-Burra  mine,  that  in  30  days  8  miners 
dug  out  80  tons  of  ore.  The  copper  ore  ex- 
ported firom  South  Australia  in  six  years 
was  as  follows : — 

1843 20  tons. 

1844 492 
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1845 1158  tooB. 

1846 6609    „ 

1847 9801    „ 

1848 17006     „ 

There  seems  to  be  remarkable  evidence  of 
the  existence  of  large  masses  of  native  copper 
ntNmd  the  shores  of  Lake  Superior.    One 
such  piece  was  met  with  a  few  years  ago,  at 
Outanagon,  which  weighed  two  tons ;  bat  a 
Toronto  newspaper,  in  1846,  gave  an  aooonnt 
of  a  mass  of  copper,  far  exceeding  in  bulk  any 
piece  of  native  metal,  probably,  yet  seen  in 
the  world.  The  miners  had  excavated  90  feet 
horizontally  without  coming  to  the  end  of  its 
length ;  they  had  sunk  4  feet  without  fimding 
the  limit  of  its  depth;  but  the  thickness  was 
about  1|  feet    The  part  exposed  to  view  was 
estimated  to  weigh  80  tons,  and  to  be  worth 
25,000  dollars.    It  was  stated  that  machinery 
was  about  to  be  erected  for  sawing  the  block 
into  moderate  pieces,  as  the  only  mode  of  re- 
moving it  firom  its  bed.    Sinoe  that  time  tax- 
ther  indications  of  the  richness  of  this  store 
have  been  obtained;  but  the  country  is  so 
scantily  supplied  with  roads,  that  some  tinae 
will  elapse  before  mining  operations  can  be 
regularly  carried  on. 

The  copper  of  England  is  chiefly  produced 
fix>m  copper  pyrites,  yielded  by  the  mines  of 
Cornwall  and  Devonshire.  As  coal  is  scarce 
in  those  counties  and  plentiful  in  South  Wales, 
the  ore  is  conveyed  to  the  latter  district  for 
smelting. 

The  first  process  in  smelting  copper  is  to 
calcine  the  ore ;  this  is  done  by  heating  it  in 
a  calcining  oven,  which  expels  the  arsenic  and 
the  sulphur  contained  in  the  ore,  oxidises 
the  copper  and  the  iron,  and  reduces  them  to 
a  black  powdery  state.  This  powder  is  then 
melted  in  a  highly  heated  oven;  and  when 
liquid  the  mass  is  well  stirred,  to  allow  the 
metallic  sulphuret  to  separate  firom  the  earthy 
matter.  This  metallic  sulphuret  is  drawn  off 
into  a  vessel  of  water  and  granulates  into 
eaarae  meted,  which  is,  weight  for  weight,  foor 
times  as  rich  in  copper  as  the  original  ore. 
The  coarse  metal  is  again  calcined,  and  again 
melted ;  if  drawn  off  into  water,  it  obtains  the 
name  otfine  metal,  but  if  into  sandtMve  metal  .* 
it  now  contains  60  per  cent  of  copper  (the 
coarse  metal  having  about  33  per  cent). 
Another  calcination  and  another  melting  bring 
it  to  the  state  of  coane  coppery  which  contains 
80  to  90  per  cent  of  pure  copper.  This  coarse 
copper  is  exposed  to  a  liigh  heat  in  a  roasUng 
fiunace,  by  which  volatile  matters  are  expelled, 
and  the  metals  become  oxidised ;  it  is  kept  in 
a  melted  state  for  many  hours,  and  is  drawn 
forth  firom  the  ftimaoe  as  blist^rtd  copper^ 
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ilmost  wholly  firee  irom  sulphur,  iron,  and 
oUmt  impiirities.  The  bUsteivd  copper  is 
tnuufened  to  a  refining  ftimace,  coreied  with 
charooal,  and  is  brought  to  a  liquid  state.  It 
k  thus  rendered  tough  and  malleable,  and  fit 
for  sabeeqfoent  manuflMsiniing  processes. 

Attention  has  for  some  years  been  directed 
to  the  eonunerci^  advantage  of  smelting 
oopper-are  by  electric  agency.  Several  years 
ago^  ICosrs.  Clanbiy  and  Dechaud  submitted 
to  the  French  Academy  of  Sciences  a  plan  in 
which  the  one  was  first  to  be  converted  into 
a  tu^ate  of  copper  by  ordinary  chemical 
means,  and  then  the  copper  precipitated  from 
a  sofaition  of  this  salt  by  electricity.  In  1843 
and  1844  Mr.  Wall  took  out  patents ;  and  Mr. 
Bitdue,  in  1844,  took  out  another  patent, 
having  similar  objects  in  view,  namely,  to  se- 
pnate  the  pure  copper  from  the  impurities  of 
the  ore,  while  in  either  a  melted  or  a  liquid 
atate,  by  electric  agency.  Electro-smelting 
bowvcr  has  not  yet  been  practised  to  any 
coDsidenble  extent 

Taaous  important  i^lications  are  made  of 
eopper  in  the  stale  of  sheets  or  rolled  copper. 
Copper,  like  most  of  the  unmixed  metals,  is 
generally  rolled  hot,  being  malleable  at  all 
degrees  of  heat  tiU  it  approaches  its  melting 
point  Most  of  its  alloys  with  zinc,  forming 
bnsB,  are  malleable  only  when  cold,  with  the 
cxMption  of  one  or  two  lately  brought  into 
use,  which  are  extremely  malleable  at  a  cer- 
tun  high  temperature.  Copper  for  the  pur- 
pose of  rolling  leaves  the  smelting  works  in 
cakes  ahoot  12  X  18^  inches,  each  weighing 
about  90  Ibs«  The  cakes  are  put  into  mufflet, 
wfaero  they  are  uniformly  heated;  and  the 
lieated  eopper  is  drawn  between  cast-iron 
roDen.  This  double  process  of  heating  and 
rolUng  is  repeated  until  the  cake  of  copper  is 
redaoed  to  the  form  of  a  sheet  An  oxide 
forms  on  the  surface  during  these  operations ; 
lot  this  is  easily  removed  by  the  appUca- 
lian  €i  a  saline  liquid,  aided  by  heat  The 
edges  are  then  trimmed,  and  the  sheet 
eopper  is  fit  for  application  to  manufacturing 


Copper  forms  valuable  alloys  with  other 
aetala.  Those  which  result  from  its  union 
vith  tin  and  with  zinc  are  the  most  important, 
raeh  m  Btvnxe,  BeU-Metal^  and  Brau.  TuU- 
■ay  is  an  alloy  of  copper,  zinc,  and  a  Uttle 
iroiL  Tombae,  Ihiteh  Oold,  SimUor,  Prince 
SMperfM  MtUUj  and  Pinchbeck,  are  alloys  con- 
t**ning  more  copper  than  exists  in  common 
kaaa.  Jfankrim  Gold  is  a  peculiar  alloy  of 
copper  and  zinc,  which  is  said  to  consist  of 
three  parts  of  copper  and  one  part  of  zinc. 
Pm^irng^  or  the  white  copper  of  China,  is  an 
aitoy  of  eopper^  nickel,  and  zinc,  now  exten- 


sively employed  in  this  country  under  the 
name  of  Oerman  Silver. 

The  compounds  of  copper  with  non-metallic 
substances  are  numerous  and  important.  The 
oxides  are  often  employed  to  give  a  blue  colour 
to  other  substances.  The  sulphuret  constitutes 
one  of  the  most  valuable  ^  ores  of  copper. 
Acetate  of  Copper,  more  commonly  known  as 
verdigris,  is  much  employed  in  painting,  dye- 
ing, and  calico-printing.  The  Arsenite  of 
Copper  forms  Scheele's  Qreen,  a  well  known 
valuable  pigment  Oreen  Verditer  and  Be- 
finenf  Verditer  are  obtained  from  Carbonate  of 
Copper,  and  Blue  Verditer  from  the  Nitrate. 
Sulphate  of  Copper,  under  tlie  name  of  Blue 
Vitriol,  is  largely  employed  by  colour  makers, 
dyers,  and  others. 

The  principal  peculiarity  of  manufactures 
in  copper  arises  from  the  facility  with  which 
it  may  be  fashioned  by  the  hammer.  The 
processes  of  casting  and  rolling,  both  of  which 
are  extensively  practised  in  the  manufacture 
of  copper  goods,  so  closely  resemble  the  like 
operations  upon  other  metals,  that  they  do 
not  require  fturther  notice ;  but  the  operations 
of  the  coppersmith  are  very  distinct  from  any 
other  branch  of  metallic  manufactures.  For 
example,  in  the  manufacture  of  the  lower  half 
or  hemisphere  of  the  large  vessels  called 
sugar-pans,  used  in  sugar-refining,  Hie  copper 
is  in  the  first  place  cast  into  a  form  resembling 
that  of  a  double  convex  lens,  or  spectacle- 
glass,  thickest  in  the  middle,  and  diminishing 
gradually  towards  the  edges.  This  lens  is 
then  subjected  to  the  powerful  blows  of  a  tilt- 
hammer,  directed  more  continuously  near  the 
centre  than  near  the  edges.  This  hammering 
while  it  reduces  the  thickness  of  the  copper, 
makes  it  curl  up  at  the  edges,  and  assume  a 
dished  or  hollow  form.  Another  process  no 
less  peculiar  to  the  manufacture  of  copper  is 
the  hammering,  technically  called  planishing, 
by  which  the  metal  is  rendered  dense  and  firm, 
and  its  toughness  is  increased.  Any  one  who 
examines  a  large  copper  vessel  will  perceive, 
both  in  the  hammer-marks  and  in  the  density 
and  close  grain  of  the  siuface,  evidences  of  the 
planishing  process. 

It  is  by  the  combined  operations  of  casting, 
rolling,  hammering,  and  planishing,  aided  by 
the  fastening  processes  of  riveting  and  solder- 
ing, that  nearly  all  articles  of  copper  are  made. 
There  are  five  difierent  modes  of  forming 
copper  piping  out  of  sheet  metid ;  in  the  first 
the  edges  of  the  sheet,  which  is  curved  round 
a  mandril,  are  made  to  meet  without  over- 
lapping, and  united  by  a  hard  solder;  in  the 
second  they  overlfqp,  and  are  united  by  soft 
solder;  in  the  third  they  overlap,  and  are 
secured  by  rivets :  ia  the  foiuih  the  edges  are 
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tho  export  of  agricultural  produce,  such  as 
grain  and  butter.  The  linen  and  woollen 
manufactures  at  one  time  flourished  in  seTcral 
towns  of  tills  county;  but  trade  in  these 
branches  has  for  many  years  back  been  lan- 
guishing. 

In  the  city  of  Cork,  the  manufactures  are 
of  little  importance  compared  wiih  the  trade 
and  commerce.  There  are  tanneries,  iron- 
foundries,  glass-houses,  distilleries,  and  brew- 
<iries.  The  export  trade  consists  principally 
of  grain,  butter,  and  other  provisions,  and 
catth;  the  import  trade  of  timber  and  the 
various  articles  required  for  the  use  of  the  city 
and  the  surrounding  neighbourhood.  Steamers 
ply  daily  between  Cork  and  the  harbour  at 
Cove ;  and  large  steamers  trade  regularly  with 
Dublin,  Belfast,  Liverpool,  Bristol,  and  Glas- 
gow. 

The  principal  harbour  of  Cork  is  at  Cove, 
abont  9  miles  below  the  dty,  but  lighters  of 
30  tons'  burthen  come  up  to  Patrick's  Bridge, 
on  the  north  branch  of  the  river,  where  there 
is  a  fine  line  of  quays.  Merchant-vessels  un- 
load into  the  lighters  at  Passage,  about  6  miles 
down  the  river.  The  harbour  at  Cove  is  3 
miles  long  and  2  miles  wide,  completely  shel- 
tered and  protected  by  forts  on  various  points. 
The  entrance  is  2  miles  long  and  I  mile  wide. 
000  merchant-ships  have  been  at  anchor  in  it 
at  once,  and  400  have  left  it  under  convoy  in 
one  day.  The  colonial  trade  is  chiefly  with 
Canada;  the  foreign  with  Portugal,  the  Baltic, 
and  the  Mediterranean. 

The  butter  trade  of  Cork  is  very  extensive, 
and  is  conducted  on  a  remarkable  system. 
There  is  a  committee  of  members  to  superin- 
tend all  the  dealings  between  buyers  and 
sellers.  All  the  butter  brought  to  market  is 
inspected  and  branded  by  orders  of  the  com- 
mittee, and  is  divided  into  four  classes,  ac- 
cording to  its  quality.  A  sub-committee  each 
morning  fixes  the  price  at  which  each  kind  of 
butter  shall  be  sold  on  that  day;  the  four 
kinds  differ  in  value  about  A«.  per  cwt.  from 
each  other.  The  number  of  firkins  branded 
in  certain  years  was  as  follow : — 

1770 105,809  firkins. 

1800 183,249      „ 

1830 277,947      „ 

1850..  (abont)  400,000     „ 

The  butter  buyers  are  in  the  habit  of  advancing 
money  before-hand  to  the  dairy  farmers ;  so 
that  sometimes  a  whole  season's  produce  is 
thus  paid  for  before  any  of  the  butter  is 
made. 

CORK  CUTTING.  The  nature  of  cork  is 
explained  in  an  earlier  article  [Babk].  In 
the  making  of  ordinaiy  oorks,  the  material  is 


entirely  shaped  by  veiy  sharp,  smooth  ^edged 
broad  knives,  without  the  aid  of  any  maohineiy ; 
it  is  one  of  those  employments  in  which 
everything  depends  on  the  manual  skill  gra- 
dually acquired  by  the  workman. 

The  attempts  to  make  corks  by  machinery 
have  been  veiy  numerous.  In  one  among 
several  American  patents  for  this  purpose  the 
quadrangular  pieces  of  cork,  cut  to  proper 
lengths,  are  held  between  two  revolving  spin- 
dles which  grip  them ;  and  as  they  revolve, 
the  cork  is  cut  round  by  a  revolving  catter- 
wheel,  the  arbor  of  which  is  horizontal  and 
has  its  bearings  in  a  sliding  fhune.  Other 
apparatus  allows  the  spindles  to  disengage  the 
cork  when  cut.  The  edge  of  the  cutter-wheel 
is  kept  shaip  during  the  operation  by  means 
of  two  rotating  discs,  one  acting  on  each  face, 
and  each  covered  with  leather  and  emeiy. 
The  blocks  or  pieces  of  cork  are  placed  in  a 
box,  from  which  they  are  taken  by  a  jaw 
which  slides  forward  and  places  them  between 
the  grips  of  the  revolving  spindles. 

Another  plan  was  patented  a  few  years  ago 
by  Messrs.  Cutler  and  Hancock.  A  horizontal 
spindle,  running  in  suitable  bearings,  carries 
a  hollow  conical  cutter  at  each  end.  The 
largest  end  of  the  cone,  which  is  outwards,  is 
made  very  sharp ;  and  a  small  opening  length- 
wise  of  the  cutter  has  also  a  cutting  edge, 
for  reducing  the  coric  to  a  proper  size  and 
shape,  as  it  enters  the  cone.  A  convenient 
number  of  these  spindles  are  mounted  in  a 
frame,  to  which  a  traversing  motion  can  be 
given  by  means  of  a  screw  and  handle.  A 
rapid  motion  is  commonioated  to  the  spindles 
by  a  number  of  belts  from  a  large  drum 
moved  by  a  steam  engine  or  other  source  of 
power.  Pieces  of  cork  are  placed  in  a  holder; 
and  the  holder  being  placed  in  fix>nt  of  the 
cutters,  with  a  proper  support  behind,  they  are 
urged  forward  by  the  hand  screw  until  the 
cork  has  been  out  through.  The  corks,  an 
they  are  made,  are  pushed  out  by  rods,  which 
slide  within  the  spindles. 

A  *  Patent  Cork  Cutting  Company*  has 
been  lately  established,  for  the  manufacture 
of  corks  by  machinery.  The  patentees  assert 
that  the  corks  so  made  are  both  cheaper  and 
better  than  those  made  by  hand, — a  matter 
which  will  soon  be  determined  by  the  pur- 
chasers. The  same  company  manafadare 
cork  gun- wadding,  used  in  military  services. 

Many  substitutes  for  cork  have  ttom.  time 
to  time  been  introduced,as  stoppers  for  bottles. 
Mr.  Brockedon  has  invented  bottle-stoppers 
made  of  India  rubber.  The  core  of  the  stop- 
per is  made  of  cotton  twisted  into  strands ; 
several  of  the  strands,  lapped  with  flax  thread, 
are  laid  together  longitndinally,  widi  loota 
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fine  eotUm  nmng  laid  between  them.  They 
are  then  lapped  in  a  cylindrical  fonn  with  flax 
thxead,  and  the  india-mbbtf  solation  applied 
to  it  while  wann.  It  ia  only  for  pecoliar  pnr- 
posea  that  theae  atoppera  can  be  uaed  aa 
sobatitatea  for  corica;  when  applied,  they 
miist  be  alighUy  wetted  to  make  them  alide 
domi  the  inner  anrface  of  the  neck  of  the 
botOe. 

Mr.  Betts,  the  diatiller,  haa  introdnced  a 
patent  eapanle,  for  atoppingbottiea  containing 
patented  and  other  liqnors.  The  material 
employed  conaiata  of  thin  platea  of  metal, 
f<»med  of  a  layer  of  tin  united  to  a  layer  of 
kad ;  and  thia  material  ia  brought  to  a  ahape 
whidi  enables  it  entirely  to  cover  the  corked 
month  of  the  bottle. 

One  of  many  modea  anggeated  of  employing 
eoik  for  atnffing  beda  and  cuahiona  ia  that 
patented  a  few  yeara  ago  by  M.  Bachelard. 
Aoeocding  to  this  anggeation,  the  cork  ia  used 
in  the  state  of  aaw-doat  or  ahreda,  instead  of 
in  bolk.  Any  mode  of  preparing  it  may  be 
adopted,  provided  it  be  in  veiy  small  frag- 
menta.  It  may  be  naed  alone,  or  combined 
with  wool  or  horsehair.  The  patentee  states 
thai  if  a  substratum  of  the  cork  be  covered 
with  a  layer  of  horse-hair  or  wool,  we  ahall 
hare  all  the  amoothness  of  a  horse-hair  or 
wool  mattrass,  combined  with  the  lightness 
and  elasticity  of  cork.  When  used  at  sea, 
such  a  mattrass  might  be  light  enough  to  act 
as  a  life-preserver,  in  case  of  exigen^. 

The  unmanufactured  cork  imported  in  1848 
amounted  to  3,028  tons.  The  French  corks 
imported  in  a  manufactured  state  amounted  in 
l&i9  to  151,861  lb. 

CORKSCREW.  The  common  corkscrew 
is  too  simple  in  its  action  to  require  any  de- 
scription ;  but  that  which  goes  by  the  name 
of  its  inventor,  and  is  called  the  Skrapneil 
Corkaertw^  deserves  a  little  notice. 

The  Shr^nell  Corkscrew,  though  specially 
•^sp^H  for  the  Shrapnell  bottle,  is  also  usefiU 
{qt  other  bottles.  This  corkscrew  has  three 
spikes,  which  press  down  vertically  on  the 
upper  auiiaoe  of  the  cork  soon  after  the  screw 
haa  entered.  As  soon  as  the  spikes  touch  the 
c«a^  they  are  prevented  ^m  turning  round 
vith  the  screw,  and  they  thus  enter  the  cork 
SR  the  screw  rotatea.  When  the  cork  is  about 
to  be  extracted,  a  slight  twist  given  to  the 
instrument  enables  the  extraction  to  take 
place  with  much  eaae.  The  Shrapnell  bottle 
i$  intended  to  obviate  the  necessity  of  using 
*ire  or  string  for  fastening  down  the  corks  of 
tottles  which  contain  effervescing  drinks.  The 
intide  of  the  neck  of  the  bottle  is  cut  or  cast 
with  an  internal  screw;  so  that  the  corii, 
drivm  in  in.  tho  uaual  way,  expands  in  the 


screw,  and  holds  so  tightly  that  nothing  but  a 
circular  or  screw-like  movement,  such  as 
that  of  the  Shrapnell  corkscrew,  can  remove  it. 

CORN  TRADE.  The  name  of  ctyrn  is 
sometimes  given  to  grain  only,  while  at  otiier 
times  it  is  made  to  include  meal  or  flour  as 
well  aa  grain.  The  American  merchants,  and 
aome  in  our  own  coimtry,  give  the  name  of 
hreadUuffs  to  grain  and  meal  collectively.  We 
shall  give  a  few  entries  illustrative  of  the  con- 
sumption of  foreign  com  in  this  countiy. 

The  wheat  and  wheat  flour  imported  into 
Great  Britain  between  the  years  1825  and 
1849,  varied  from  66,905  qrs.  in  1835,  to 
4,835,280  qrs.  in  1849.  Of  the  quantity  in 
this  last  mentioned  year,  which  exceeded  that 
of  any  previous  year,  the  imports  from  the 
chief  sources  of  supply  were  in  round  num- 
bers:— 

France 750,000  qrs. 

United  States 600,000   „ 

Russia 600,000   „ 

Prussia   600,000   „ 

The  average  importation  of  wheat  and  wheat 
flour,  from  1828  to  1849,  waa  1,771,067  qrs. 
annually ;  of  which  Prussia  supplied  435,791, 
United  States  242,094,  Germany  232,034,  and 
Russia  209,237. 

The  quantities  of  all  kinds  of  grain  and 
meal  imported  in  1849,  were  as  follow : — 

Wheat  and  wheat-meal 4,835,280 

Barley  and  barley-meal 1,389,858 

Oats  and  oat-meal   1,307,904 

Rye  and  lye-meal 246,843 

Peas  snd  pea-meal 236,525 

Beans  and  bean-meal 458,651 

Indisn  com  and  meal 2,277,224 

Buckwheat  and  meal 627 

Beer  or  Bigg 843 


10,753  755 


The  average  prices  paid  for  six  of  these  va- 
rieties of  foreign  com  and  pulse  in  that  year 
were— wheat  44*.  dii.,  barley  27<.  9(f.,  oats 
17s.  6<f.,  lye  25«.  8i<.,  peaa  31«.  2<f.,  beans 
30s.  2d,  per  quarter. 

The  wheat,  barley,  and  oats,  sold  in  the 
towns  from  which  the  averages  given  by  the 
com  inspectors  are  obtained,  in  three  conse- 
cutive years,  amounted  to  the  following  quan- 
tities:— 

Wheat.  Bartoy.  Oati. 

1847.  .4,637,616.  .2,041,129. .  960,334 
1848 . .  5,399,833 . .  2,401 ,736 . .  1,022,875 
1849. .4,453,982.  .2,099,820. .    851,079 

In  the  year  1850,  the  following  enormous 
quantities  of  'bread-stuff'  were  brought  into 
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tLf""^  ""i  London,  from  the  agiicnltural  I  otiier  of  the  wmi-metehi.    Freestone  of  dtfL 
counties  and  from  abroad  :—  4U..«4 uu^^  i *_^        «»w»««o  m  on- 
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counties  and  from  abroad  : — 

Wheat 874,410  quarters. 

Barley 455,476 

Oats    1,141,398 

Beans 123,226 

Peas   76,265 

Hour i    899,123  sacks  and 

1      66,463  barrels. 
More  than  three-fourths  of  this  entire  quantity 
was  brought  from  foreign  countries.    In  1840 
the  quantiUes  of  wheat,  barley,  and  oato,  ex- 
ceeded those  of  1860. 

CORNELIAN,  or  CARNELIAN.  [Aoatb.] 
CORNET  was  an  ancient  wind  instrument 
formed  of  wood ;  it  was  superseded  in  the 
latter  part  of  the  17th  century  by  the  oboe. 

CORNET-STOP,  in  the  organ,  is  an  imi- 
tative  treble-stop,  consisting  of  five  ranks  of 
pipes,  each  key  of  the  instrument  causing  all 
the  fl?B  pipes  to  sound  at  once;  they  are 
tuned  to  k  giren  note  and  its  8th,  12th.  16th, 
and  17th.  ^         ' 

CORNWALL.  Copper  and  tin  are  the 
most  important  minerals  of  Cornwall.  The 
extent  of  the  metalliferous  reins  is  unknown, 
as  well  as  the  depth  to  irtiieh  they  extend : 
no  miner  has  yet  seen  ihe  ead  or  bottom  of  a 
vem.  Their  width  raries  mttoh,  from  the 
thickness  of  a  sheet  of  paper  to  80  feet;  but 
ttiey  are  usuaUy  from  1  to  8  feet  in  thickness. 
The  ores  of  copper  or  tin  do  not  often  occur 
together  in  the  same  vein  at  any  great  depth. 
If  tin  be  discovered  first,  it  sometimes  disap- 
pears, after  sinking  100  feet  more,  and  is  sue 
ceeded  by  copper;  in  others,  tin  is  found  at 
the  depth  of  1000  feet  beneath  the  surface, 
almost  without  a  trace  of  copper ;  if  copper 
be  first  discovered,  it  is  very  rarely,  if  ever, 
succeeded  by  tin.  It  is  seldom  that  either 
ore  is  found  nearer  to  the  surface  than  80  or 
100  feet 

The  copper  and  tin  mines,  excepting  a  few 
near  Callington,  are  south-west  of  the  livere 
Alan  and  Fowey.  The  chief  mining  district 
extends  from  St.  Agnes  on  the  north  coast  by 
Redruth  to  the  neighbourhood  of  Helston  and 
Marazion;  and  some  mines  are  worked  west 
of  iMarazion.  St  AusteU  is  in  the  centre  of 
another  but  less  extensive  mamng  dUlriot 
near  the  south  coast 

The  lead  mines  of  C<mbwhU  sro  not  nu- 
mereus,  though  the  ore  has  been  discovered 
m  many  parts  of  the  county.  SUver  ores  have 
been  obtained  from  several  mines  in  Corn- 
wall, chiefly  in  lodes  or  cross  courses  in  the 
graywack*.  Gold  has  been  found  in  the  tin 
streams.  Iron  ore  is  also  obtained,  and 
•hipped  to  Walee.  Kino,  antimony,  cobalt, 
•ad  tfsemo  mn  proonred,  as  well  as  some 


ferent  qualities  is  quarried^ 

During  the  80  yeare  frem  1816  to  1846, 
there  were  220  copper  mines  in  the  county, 
the  produee  of  which  was  sold  at  the  pubUe 
tif^etings.  Hi  the  year  1845,  86  of  these 
mines  had  been  worked  upwards  of  20  years ; 
40  had  been  worked  between  10  and  20  yeare ; 
81  had  been  worked  between  5  and  10  yeare ; 
and  114  had  been  wofked  less  than  6  yean. 
The  average  per-centage  of  copper  from  all 
the  ndnes  during  the  30  yeare  was  7} ;  the 
highest  average  from  any  one  mine  was  26^ ; 
and  the  lowest  avenge  from  any  mine  was 
2|.  The  quantity  and  value  of  Cornish 
ores  are  briefly  alluded  to  in  another  article 

[COPPEB], 

The  following  demands  for  space  at  the 
Great  Exhibition,  whether  fully  adhered  to  or 
not,  will  serve  to  illustrate  the  products  and 
resources  of  Cornwall :— In  the  first  section 
(raw  materials  and  produce)  for  the  mineral 
kingdom  will  be  required — ^for  ores,  898  super- 
ficial feet;  for  models  of  machinery,  illus- 
treting  the  preparation  of  the  ore  for  the 
smelts  and  tin  smelting,  70  feet ;  ochres,  days, 
and  china  stone,  including  a  model  of  a  clay- 
work,  94  feet ;  btiilding  and  read  stones,  sand, 
hone  stones,  dkc,  171  feet;  ornamental  stones 
and  slates,  202  feet    Animal  and  vegetable 
kingdoms— for  hides,  100  feet;  pilchards,  4 
feet  J  Normal  guano,  8  feet;  wheat,  2  feet— 
109  feet;  for  nets  iUustratmg  the  Cornish 
fisheries,  160  feet;  making  a  total  required  in 
section  1,  1,194  feet    In  the  second  section 
(machinery)  are  required  for  steam-engines 
and  instruments  connected  with  steam  ma- 
chinery, 784  superficial  feet ;  miscellaneous 
machines,  models,  and  toob,  204  superficial 
feet;  naval  arehitecture,  70  superficial  feet; 
total  in  second  section,  1,068  superficial  feet 
For  the  display  of  manufactures  412  feet  of 
space  have  been  demanded,  336  feet  of  which 
are  required  for  ornamental  manufactures  in 
grenite,  porphyry,  serpentine,  riband  slate,  &c., 
the  remainder  being  wanted  for  crucibles, 
safety  ftize,  chairs,  embroidery,  <fec.    Making 
a  total  of  space  required  for  the  county  of 
2,664  superficial  feet 

CORRIDOR  signifies  a  gallery  or  passage- 
way leading  to  apartments  independent  of 
each  other.  In  all  large  buildings  containing 
numerons  apartments  corridors  are  necessary, 
either  closed  or  open.  The  corridor  round 
the  great  cortile,  or  open  court,  of  the  Cancel- 
larea  at  Rome,  designed  by  Bramante,  consists 
of  an  open  gallery  supported  by  columns. 

CORSICA.  About  25,000  acres  in  this 
island  are  planted  with  vines.  The  yearly 
produce  of  wine  is  6,000,000  to  7,000.000  gal- 
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Ions,  KniM  of  wldoh,  MpeciaUy  that  of  Cap 
CofKi,  18  of  good  quality ;  but  in  genertd  it  is 
earelfiasty  made,  ripe  and  unripe  grapes  being 
pot  indieerinunately  into  the  wine-pross.  Of 
dicttnats,  an  impoitant  aitide  of  food,  the 
prodnee  is  about  &0,000  quartera ;  the  chest- 
imt^tKe  18  one  of  the  most  magnifieent  vege- 
table prodnetions  of  the  island.  Themtdbenry 
is  etdtavated  for  the  production  of  silk.  The 
eotton-shmb,  sngar^oane,  indigo,  toboeco,  and 
XBsdder  are  also  cnltiTated.  The  orange, 
dtron,  fig,  almond,  pomegranate,  date-palm, 
and  other  fhiit-trees,  fioixrish,  and  their  pro- 
dnee is  largely  exported.  The  chestnuts  and 
valnnts  of  the  island  are  of  the  best  quality 
and  of  the  largest  sice.  A  good  deal  of  excel- 
lent honey  and  wax  is  gathered. 

Iran,  lead,  antimony,  black  manganese, 
gnnite,  TSiying  in  colour  firom  gray  to  red, 
porphyry,  white  marble,  limestone,  Jaspar, 
emerald,  amianthus,  &e.,  are  fbund.  Of  ma- 
Bulketiiring  industry  there  is  little.  A  little 
mm  is  mannfaetarBd  from  ore  brought  ttom 
the  Island  of  Elba,  for  no  mines  are  worked 
br  the  Corsieans.    The  island  has  several  oil 

• 

and  flour  mills,  tanneries,  and  brick-works; 
t  estabUshments  fbr  the  manufacture  of  soap, 
and  1  fbr  making  glass.  These  articles,  to- 
gether with  turnery,  pitch  and  tar,  and  bad 
cheese,  ars  almost  the  only  industrial  products. 
The  eommeroe  ecmsists  of  the  agricultural  pro- 
doee,  end  brandy,  olive  oil,  dried  fhiits,  wax, 
salt  fish,  coral,  ship-timber,  myrUe  leaves, 
orange  flowers,  liehen,  tanned  hides,  goti-skins, 
deals,  Ac 

OOBUNDUtf.  Several  substances  diifin*- 
ing  considerably  in  colour,  and  sometimes  in 
form,  bet  nearly  agreeing  in  composition,  are 
eJaased  together  under  the  name  of  corundum, 
which  is  thai  given  to  the  eummon  variety  by 
the  natives  of  India.  The  aappMn  is  one  of 
these  substaneee ;  its  chief  varieties  are  the 
wMu,  transparent  or  translucent ;  the  oriental^ 
bhie ;  ertmtel  amethfti,  purple ;  oriimUU  topaz, 
y^ow;  mritmUd  emeraid,  green.  The  sapphire 
eeeun  in  rolled  masses  and  crystallised;  it 
pftswamw  double  refhustion,  and  is  inferior  in 
hardnesa  only  to  the  diamond.  Bubf  is  of  a 
nee-red  eolour,  and  generally  occurs  in  six- 
nded  prisms.  Oommom  eonntiAim,  or  &daman' 
fiae  jjMT,  is  sometimes  nearly  colourless,  and 
nther  translucent;  it  presents  great  variety 
cf  eoloor,  bol  is  most  commonly  greenish  or 
f^rayish,  oeeasionally  brown  or  red,  rarely 
blue ;  it  is  used  in  the  Bast  Indies  for  cutting 
sad  polishing  precious  stones,  and  also  gra- 
aifte  and  other  hard  rocks.  Emery  is  regarded 
is  amorphous  corundum;  its  colour  is  usually 
ptsf ;  Us  faflHra  is  somewhat  glistening ;  when 
lieund  Id  powdei^  ft  is  used  in  polishing  hard 


bodies.    Alumina  forms  about  nine-tenths  of 
all  varieties  of  Corundum. 

COSBfETIGS.  The  chemistry  of  the  toilet* 
table  has  provided  many  preparations  under 
the  name  of  Ootmetics,  for  external  adornment 
or  artificial  beautifying.  Hair  dife»,pomatitm9^ 
pomadety  depUaiorietj  dentifrices,  toatk^powders, 
Ac,  may  all  be  deemed  more  or  less  as  belongs 
ing  to  the  class  of  cosmetics ;  but  the  name 
is  usually  confined  to  those  preparations  which 
Are  applied  to  the  skin. 

The  best  cosmetic  is  plain  soi^  and  waters 
To  soften  the  skin,  however,  many  substances 
are  used,  such  as  almond  soap,  Naples  soap, 
Castile  soap,  milk  of  roses,  cold  cream,  or 
almond  paste.  Sometimes  it  is  desired  to 
hsrdea  the  cuticle  or  outer  skin,  and  this  is 
done  by  spirit,  astringents,  and  adds.  For 
removing  or  hiding  freckles,  various  lotions 
and  washes  are  employed.  To  give  an  artificial 
tint  or  bloom  to  the  skin  is  the  chief  woric  of 
the  cosmetic  artist  Bouge  and  carmine  are 
much  employed  to  give  a  red  tint :  starch  and 
magnesia  to  impsrt  a  delicate  whiteness. 
Several  of  the  salts  of  bismuth  and  of  lead, 
under  the  various  fine  namea  of  peearl  whiter 
JlaMe  wMte,  cream  of  rotee,  Ao,,  ara  often  em- 
ployed as  cosmetics ;  but  they  have  an  injurious 
effiMt  on  the  skin,  and  sometimes  produce  a 
sort  of  akin-poisoning. 

A  want  of  attention  to  the  chemical  action 
of  colours  has  sometimes  led  ladies  into  an 
embarrassing  predicament.  Bismuth-powder, 
sometimes  sold  as  a  substitute  for  genuine 
pearl-powder,  has  the  property  of  turning 
black  when  in  contact  with  fimies  of  sulphur, 
or  with  sulphuretted  hydrogen  gas.  A  lady 
who  painted  with  this  cosmetic,  happened  to 
bathe  in  a  mineral  water  impregnated  with 
this  gas ;  and  the  consequence  was,  that  the 
artificially  whitened  skin  turned  nearly  black, 
and  so  remained  for  several  weeks.  Another 
lady,  who  used  the  same  cosmetic,  attended  a 
lecture  at  Harrogate  on  mineral  waters ;  and 
the  lecturer  handed  round  a  bottie  containing 
sulphuretted  water,  that  its  odour  might  illus- 
trate the  point  on  which  he  was  directing 
attention ;  the  lady  did  as  others  did—smelt 
at  the  bottle ;  and  the  result  was  that  she  be- 
came, not  merely  figuratively,  but  literally 
*  black  in^the  face.*  Even  the  coals  of  a  com- 
mon English  fire  often  contain  enough  sul- 
phur to  produce  in  a  slighter  degree  an 
analogous  effect.  Instances  have  been  known 
in  which  a  lady,  seated  near  a  large  fire  at 
Christmas  time,  has  had  one  side  of  her  white 
neck  tinged  with  a  darkness  which  puzzled 
all,  except  those  who  were  aware  of  the  effect 
of  sulphur  fumes  upon  bismuth  -cosimeticB. 
I     COTB-D'OB.    This  department  of  France 
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is  famous  for  its  wines.  The  favoured  district 
is  divided  into  two  parts— the  Cdte-de-Nuits, 
nctending  from  D^jon  to  Nuits ;  and  the  Cote- 
Beannoise,  from  Nuits  to  the  Dheune.  The 
former  is  famous  for  its  red  wines,  the  most 
renowned  of  which  are  those  called  Romance, 
Vougeot,  Chambertin,  Richebourg,  and  Nuits; 
while  the  latter  produces  both  red  and  white 
wines,  which  for  flavour,  delicaoy,  and  perfume, 
are  not  surpassed  in  the  world ;  but  they  do 
not  bear  transport  so  well  as  those  grown  on 
the  Nuitonne  slope.  Among  the  red  wines  of 
the  Beaune  slope,  the  most  famous  are  those 
called  Yohnay,  Pomard,  Beaune,  La  Peyrieure ; 
and  among  the  white,  Meursault,  Montrachet, 
and  Goutte-d'Or.  Besides  these  famous  Bur- 
gundy wines,  a  good  deal  of  wine  resembling 
Champagne  is  manufactured  in  the  depart- 
ment, and  sold  as  such.  The  annual  produce 
of  all  the  vineyards  of  the  department  amounts 
to  about  13,000,000  gallons. 

The  department  ranks  the  first  in  France 
with  respect  to  the  extent  of  its  forests,  in 
which  oak,  beech,  and  elm  are  the  principal 


Iron,  eoal,  marble,  millstones,  limestone, 
plaster  of  Paris,  potter's  clay,  Ac.  are  found. 
The  iron  mines,  which  lie  chiefly  in  the 
mountains  in  the  north-east  of  the  department, 
are  amongst  the  most  productive  in  France ; 
the  ore  is  converted  into  malleable  iron  and 
steel  at  nearly  100  blast  ftnmaces  and  foundries 
by  means  of  charcoal  near  the  mine-mouth. 
There  are  about  300  factories  of  various  kinds 
in  the  department,  the  products  being  linen, 
woollen  cloth,  blankets,  cotton  and  woollen 
yam,  beet-root  sugar,  brandy,  vinegar,  paper, 
seed-oil,  beer,  leather,  and  earthenware.  The 
commerce  of  the  department  consists  in  the 
agricultural  and  industrial  products  already 
named,  and  in  wool,  hides,  timber,  oak  staves, 
hay,  fuel-wood,  nails,  and  whetstones. 

COTTON  CULTURE  AND  TRADE. 
Cotton  is  a  filamentous  substance  produced 
by  the  surface  of  the  seeds  of  various  species 
of  Gotfyjniim.  It  consists  of  vegetable  hairs, 
of  considerable  length,  springing  from  the 
surface  of  the  seed-coat,  and  filling  up  the 
cavity  of  the  seed  vessel  in  which  the  seeds 
lie.  These  hairs  are  long  weak  tubes,  formed 
ttom  cells  which  have  grown  together,  and 
which,  when  immersed  in  water  and  examined 
under  the  microscope  by  transmitted  light, 
look  like  flat  narrow  transparent  ribands,  pre- 
8entJn<'  ^  tti^ort  intervab  a  spiral  twist,  by 
IT'  heir  surface  is  roughened, 

1  are  less  soft  than  linen. 

piirm  is  conmion  to  both 
is  no  record  of  the  first 

cotton  plant  in  Asia  or 


America:  it  being  indigenous  to  both,  so  fiur 
as  our  present  knowledge  extends.  Africa 
and  Europe  are  supposed  to  have  first  be- 
come acquainted  with  cotton  by  the  exporta- 
tion of  muslin  from  India  by  way  of  the  Bed 
Sea.  The  various  species  occupy  naturally 
a  belt  probably  exceeding  the  torrid  zone  in 
breadth,  but  in  a  cultivated  state  we  have 
cotton  now  extending  on  one  hand  to  the 
south  of  Europe,  and  Lower  Virginia,  and 
even  Maryland,  in  the  United  States  of 
America ;  while,  on  the  other,  we  have  it  as 
far  south  as  the  Cape  of  Good  Hope,  and  in 
America  to  the  southern  parts  of  BrariL 
Within  these  limits  it  may  also  be  seen  culti- 
vated at  considerable  elevations.  Baron  Hum- 
boldt mentions  having  seen  it  even  at  9000 
feet  of  elevation  in  the  Equinoctial  Andes; 
and  in  Mexico,  at  6600  feet.  Dr.  Boyle  states 
it  as  being  ctdtivated  in  small  quantities  at 
4000  feet  of  elevation  in  ao""  N.  lat.  in  the 
Himalnyas.  The  localities  suited  to  the  pro- 
duction of  cotton  depend  as  much  upon  the 
climate  as  the  soil,  and  also  upon  the  specific 
peculiarities  of  the  difibrent  kinds  of  cotton 
plants. 

The  distinctive  names  by  which  cotton  is 
known  in  commerce  are  mostly  derived  from 
the  countries  of  their  production :  the  excep- 
tions are  Sea  Island  Cotton  and  Upland 
Cotton.  The  former  of  these  was  first  culti- 
vated in  the  low  sandy  islands  near  the  coast 
of  Charleston  in  America ;  while  the  latter  is 
grown  in  the  inner  or  upland  country.  The 
Sea  Island  Cotton  is  the  finest  of  all  the 
varieties  of  cotton.  The  Upland  is  often 
called  Bowed  Cotton. 

In  India  and  many  of  the  islands  of  the 
Indian  Ocean,  the  cotton-plant  has  been  culti- 
vated, and  its  filaments  spun  and  woven,  from 
time  immemorial.  In  Mexico  the  Spaniards 
found  cotton  in  common  use  at  the  time  of 
their  conquest  of  the  country.  The  Egyptians 
were  acquainted  in  the  time  of  Pliny  with  the 
use  of  cotton.  The  cotton-plant  was  very 
early  known  in  China,  and  cultivated  as  an 
ornamental  garden  shrub;  but  its  filaments 
were  not  brought  into  use  until  about  the 
Idth  century.  The  Saracens  cultivated  cotton 
in  Spain  and  Sicily  in  the  10th  century.  The 
manufacture  of  cotUm  did  not  rise  in  other 
countries  till  a  much  later  period.  It  was  not 
until  the  17th  century  that  cotton  goods  were 
made  in  England ;  and  even  of  these  the  warp 
was  composed  of  linen  and  only  the  weft  of 
cotton,  until  the  invention  of  Arkwright 
afibrded  the  means  of  producing  good  fabrics 
of  cotton  only.  From  that  date  (1760),  the 
trade  in  cotton  in  this  country  has  gone  on 
increasing  with   astonishing  rapidity.     Th^ 
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quantity  of  cotton  bnmght  to  this  eoxmtcy  in 
1764  WAS  about  4,000,000  lbs. ;  in  1780,  aboat 
7,000,000  lbs. ;  in  1790,  about  80,000,000  lbs. ; 
and  in  1800,  about  60,000,000  lbs.  The  im- 
ports did  not  increase  rery  rapidly  dining  the 
war ;  bat  sinee  that  time  th^  haTe  angmented 
in  the  following  manner,  taking  an  interval  of 
flte  years  between  the  respeetiYO  dates : — 


Ymn.  Pounds. 

1815 90,000,000 

18^ 152,000,000 

1825 229,000,000 

1830 264,000,000 

1835 364,000,000 

1840 592,000,000 

1845 722,000,000 

1849 775,000,000 

Mr.  Woodbniy,  the  Secretaiy  of  the  United 
States  Treasury,  has  estimated  the  enttre  pro- 
dace  of  cotton  in  all  conntries,  at  yarions 
periods,  as  follows : — 

Vein.  Pouiidt. 

.    1791 490,000,000 

1801 520,000,000 

1811 555,000,000 

1821 630,000,000 

1831 820,000,000 

1834  ..    ^..     ..  900,000,000 

In  1791  the  United  States  produced  only 
■^^  of  the  entire  quantity ;  in  1884  its  share 
exceeded  one-half;  and  in  1844  its  produce 
was  nearly  double  of  that  in  1834.  More  than 
half  in  value  of  the  entire  exports  from  the 
United  States  now  consist  in  cotton  wool. 
More  than  four-filths  of  the  entire  cotton  pro- 
duce of  the  United  States  is  purchased  by 
Great  Britain.  In  the  Mississippi  valley  land 
fresh  brought  under  cultivation  will  yield  on 
an  average  from  1000  to  1200  lbs.  per  acre 
of  cotton  wHh  the  seed,  which  will  yield  250 
or  300  lbs.  of  cleaned  cotton. 

As  there  are  frequently  doubts  entertained 
concerning  the  capability  of  the  United  States 
to  supply  us  regularly  with  cotton,  and  con- 
cerning the  prudence  of  depending  mainly  on 
one  country  for  a  supply,  attempts  are  now 
being  made  to  encourage  the  growth  of  cotton 
in  the  West  Indies  and  Port  Natal,  and  an 
increased  growth  in  the  East  Indies.  Many  of 
these  attempts  seem  likely  to  be  attended  with 
success.  The  experiments  now  being  made  in 
respect  to  flax  [Fjulx]  were  in  like  manner  sug- 
gested by  uncertain^  concerning  the  American 
supply  of  cotton« 

The  imports  of  cotton  in  the  years  1845-6- 
7-8  and  9,  and  placed  under  the  names  of  the 
countries  whence  imported^  were  as  follow,  in 
bales :— • 


1845-40. 

United  Stotes     ..  6,188,144 

Brazil 495,685 

Egypt 224,579 

East  Indies        . .  899,213 

Miscellaneous    . .  44,838 


Ymcly 

1,237,610 

99,137 

44,918 

179,852 

8,006 


7,852,454     . .     1,670,492 

A  bale  or  bag  of  cotton  has  become  a  gra- 
dually increasing  quantity.  In  1820  it  ave- 
raged about  250  lbs. ;  at  present  the  aversge 
is  somewhat  above  400  lbs.  Our  imports,  in 
lbs.,  were  717  millions  in  1848,  and  775  mil- 
lions in  1849. 

Nearly  all  the  cotton  used  on  the  continent 
of  Europe  is  grown  in  the  United  States.  The 
average  United  States  produce  for  the  years 
1844-50  has  been  about  2,200,000  bales-- 
neariy  a  thousand  million  lbs. ! 

COTTON  MANUFACTURE.  Cotton 
was  woven  by  the  Hindoos  and  Chinese 
many  centuries  before  the  Christian  sera. 
The  Egyptians  are  supposed  to  have  im- 
ported woven  cotton  before  the  plant  had 
begun  to  be  cultivated  in  their  country ;  and 
the  Romans  received  woven  cotton  from  India 
long  before  the  cotton-plant  was  known  in 
Europe.  The  first  Europeans  who  spun  and 
wove  cotton  were  the  Italians  of  the  commer- 
cial republics,  who  had  become  familiar  with 
the  material  while  exercising  their  trade  as 
merchants  between  Europe  and  the  East. 
From  the  10th  to  the  13th  centuries,  cotton 
goods  were  manufactured  to  a  large  extent  by 
rhe  Moors  of  Spain,  especially  a  coarse  variety 
to  which  they  gave  the  name  otfuHe,  whence 
our  *  fustian.'  The  other  nations  of  Europe 
learned  the  manufacture  of  cotton,  not  from 
the  Moors  of  Spain,  but  from  the  Christians 
of  Italy.  The  art  travelled  from  Italy  to  the 
Netherlands,  and  thence  to  England,  where 
it  was  first  practised  in  the  beginning  of  the 
17th  century. 

The  extension  of  this  manufacture  has  been 
far  more  rapid  in  England  than  in  any  other 
country.  Before  Arkwrigkt's  time,  it  was  the 
custom  for  the  weavers,  who  were  dispersed 
in  cottages  throughout  the  manufacturing 
districts,  to  purchase  the  material  with  which 
they  worked,  and,  having  converted  it  into 
cloth,  to  carry  their  wares  to  market,  and  sell 
them  on  their  own  account  to  the  dealers ; 
but  about  1760  the  merchants  of  Manchester 
began  to  employ  the  weavers,  furnishing  them 
with  yam  for  warp,  and  with  raw  cotton,  which 
was  spun  by  the  weaver's  family  for  the  weft, 
and  paying  a  fixed  price  for  Uie  labour  be- 
stowed in  weaving.  The  Factory  System,  now 
so  closely  connected  with  the  cotton  manufac- 
ture, arose  out  of  the  invention  of  complicated 
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pieces  of  xnaohineiy  which  could  not  be  worked 
in  the  cottages  of  the  weaTers.  About  1760 
Jamee  Hargreaves  invented  a  carding-enginci 
to  assist  in  straightening  the  fibres  of  cotton. 
In  1707  the  same  ingenious  man  invented  the 
Spinning  Jenny,  by  which  a  number  of  threads 
could  be  spun  as  easily  as  one  thread  by  the 
old  spinning  wheel.  The  saving  of  labour 
whitth  this  madhine  eflboted  roused  the  jea- 
lousy of  the  BpinnetS)  who  for  a  time  pre- 
rented  the  new  machine  from  coming  into 
general  use.  This  opposition  however  being 
overcome,  the  Spinning  Jenny  became  gene- 
rally used  for  spinning  weft  threads  in  the 
manufaetura  of  doth,  wherein  linen  thread 
formed  the  warp.  Arkwright  patented  in 
1769  his  Sphming  f^ame,  by  which  cotton 
yam  could  be  Woven  strong  enough  for  warp 
threads.  All  attempts  to  produce  fine  muslin, 
although  India-spun  yam  was  used  as  weft, 
were  for  many  years  fruiUess ;  but  in  1786 
Samuel  Orompton  invented  the  Mule  Jennys 
by  which  ysra  could  be  produced  much  finer 
and  softer  than  any  before  wrought  in  this 
country* 

This  train  of  inventions  led  to  an  astonish- 
ing increase  of  manu£aotore»  But  the  menu- 
ftMtnrers  were  for  a  time  subjected  to  much 
discouragement  fkom  the  determination  of  the 
revenue  officers  to  charge  for  doth  composed 
wholly  of  cotton  double  the  duty  psyable  upon 
calicoes  woven  with  linen  warp  and  printed 
for  exportation,  and  also  by  prohibiting  their 
use  at  home.  With  some  difficulty  an  act  of 
Parliament  was  obtained  for  removing  these 
obetades  to  the  development  of  the  manfiM- 
tnre,  which  from  that  time  was  proseeuted 
with  a  great  and  continuaUy  aooeleruted  rate 
of  increase.  Of  the  inventors  who  gave  the 
spur  to  this  industiyi  Haigreavee  and  Cromp. 
ton  died  eompifatively  poor,  while  Arkwright 
was  enabled  to  accutnulate  enormous  wealth. 
Some  of  Crompton's  finest  yams  were  sold  by 
him  at  SO  guineas  per  lb.  t  they  can  now  be 
produced  of  the  same  fineness  for  16  shillings ! 

Arkwright  brought  out  a.  succession  of  im- 
provements in  the  various  processes  of  the 
manuftMstnre;  and  since  his  time  every  year 
has  added  to  the  number,  until  the  preparing 
and  spinning  machinery  has  reached  an  extra- 
ordinary degree  of  perfection.  The  first  suo- 
eeasftil  attetnpt  to  weave  by  maohineiy  was 
made  in  1785  by  Dr.  Oartwiight;  and  Mr. 
Monleith  of  GlSegow  was  the  first  person  to 
make  use  of  the  new  method  on  a  large  scale. 
Paddiffii  added  efficiencgr  to  the  power  looms 
by  the  invention  in  1804  of  the  Dressing  or 
Stafohing  Machine. 

The  prooossM  eenneoted  with  the  prepara. 
tion  sAd  spnuiing  of  the  cotton  fibres  are  de- 


scribed under  AnxwBiaiiT ;  ConoR  fiponmiei 
and  Thbsad.  The  weaving  of  the  yam  into 
piece-goods  is  described  under  Fusnur; 
Vslvst;  and  Wbavhto.  The  imparting  of 
colour  and  design  to  the  woven  doth  is 
treated  under  Bahdijia;  CotroN  or  Galkoo 
pBnrrmo ;  and  Dtbimo.  The  statisties  oi  the 
manufacture,  in  reapeet  to  the  number  of 
factories,  power-looms,  work-people,  &c^  are 
given  under  Factobies.  Mr.  McCulluch  esti- 
nuktes  that,  allowing  for  old  penions  and  chil- 
dren dependent  upon  those  actually  employed 
in  the  various  departments  of  the  cotton  ma- 
nufacture, and  in  the  constraction  and  re- 
pairs of  the  machinery  and  buildings  required 
to  carry  It  oti,  the  entire  manufacture  in  Great 
Britain  must  ftiraish  subsistence  for  at  least 
1,250,000  persons. 

Mr.  Kennedy  estimated  the  value  of  the 
cotton  manufoetnrss  produced  in  Great  Bri- 
tain in  1882  at  about  25,000,000^.  Mr.  Bainee 
made  the  estimatefor  1883  at  about 81,000,0001. 
Mr.  McCulloch's  estimate  for  1836  was  about 
34,000,000^.  Mr.  Porter's  estimate  for  1841 
was  about  49,000,000^  It  is  admitted  that 
there  are  no  exact  data  for  determining  these 
quantities ;  but  the  above  are  approximately 
correct  The  capitd  invested  is  supposed  to 
amount  to  30,000,0002.  or  35,000,0002. 

The  real  or  declared  valu^  of  manufactured 
cotton  goods  exported  from  this  country  in 
various  years  was  as  follows: — 

Tesit.  £ 

1620      .1     ..     ..     16,516,748 

1825  16,359,526 

1830  19,4284M4 

1636  22,128,304 

1840  24,668,618 

1845  26,119,881 

1849 26,890,794 

The  exports  for  1B49  were  thus  divided  : — 

d 

Piece  goods  . . 


tisce  and  net 

Thread., 

Hosiery 

Yam 

Sundries 


18,834,601 
487,800 
427,422 

llMld 

6,701,020 
821,183 


£26,890,794 

Of  this  enormous  value  the  portion  sent  to 
the  British  colonies  amounted  to  7,264,4691. 

The  cotton  manufacture  is  now  largely  con- 
ducted in  the  United  Sutes,  Prance,  Belgium, 
Germany,  and  other  countries ;  and  specimens 
from  all  those  countries  will  be  found  in  the 
forthcoming  Industrial  Exhibition. 

COTTON  SPINNING.  The  spinning  of 
cotton  into  the  form  of  yam,  or  thread* 


COTTON  BFINNINa. 


OOTTON  8PIKNING. 


0A6 


^pnf6B  Biinjr  pMptfAtoiy  pvoosiiMt  TI16  flnt 
of  theM  oomiste  in  mixing  the  oontentB  of 
differant  bags  togather,  to  equalise  the  qnalitj* 
This  is  done  by  spreading  oat  the  oontenta  of 
etfch  bag  in  a  horizontal  layer  of  xunHottn 
thjckness,  the  contents  of  the  several  bags 
fanning  sepsnte  layers  and  testing  one  upon 
the  others  so  that  the  number  of  layers  oor- 
mponds  to  the  niunber  of  bags«  The  cotton 
of  which  this  heap  lA  oodiposed  is  then  torn 
down  by  a  rake  from  top  to  bottom.  It  is 
erideot  thai  in  its  progress  a  portion  of  each 
borixontal  lajer  will  be  bronght  away,  and 
tfaftt  thus,  if  the  work  be  sldlftiUy  done,  the 
wnltaUB  of  the  di£brent  bags  must  be  eolleoted 
together  in  a  mass  oi  uniform  qnslity.  The 
mode  of  oondncting  the  mixing  dependi  on 
the  qoality  of  yam  required. 

The  scutching  mmehine  is  naed  to  open  the 
lodes  of  cotton  and  separate  its  fibres,  while 
at  the  same  time  it  separates  from  it  snysand 
or  deeds  whidi  it  may  contain.  This  machine 
eoosists  of  feeding  rollers  made  of  wood,  and 
placed  at  a  short  distance  from  each  other, 
thnmg&  which  the  cotton  is  made  to  pass 
•loirly.  After  passing  throngh  the  rollers  the 
eottoQ  is  stni^  by  a  set  of  beaters  Inade  to 
lerolvw  1000  or  mora  times  in  a  minnte.  The 
cotton  is  passed  through  two  sets  of  rollers, 
aod  salgeetied  to  two  sets  of  beaters. 

Up  to  this  stage  the  fibres  of  the  cotton 

aws  earh  other  in  erery  direotion.    The  nse 

of  the  eardi«9-M^«  is  to  disentangle  them, 

to  dnw  them  out,  and  to  lay  them  parallel  to 

«arfa  other.    The  card  Is  a  species  of  brush 

male  of  sbott  wires  passed  through  a  sheet  of 

leather  aid  pointing  all  in  one  direction.    In 

the  eariy  period  of   cotton-spinning  in  this 

luufl^^,  these  cards  were  nsiled  on  small 

pieces  of  board  with  handles,  and  two  of  them 

vers  need  together,  one  held  in  each  hand. 

Hargicavcs  invented  an  improved  arrange- 

ftcnt  of  cards  in  1700 1  bat  this  gave  way  to 

tbfe  cylinder  machine,  now   oniTenally  em- 

pk^ed.   This  eonsistB  of  a  horisontal  cylinder 

f^r^nd  with  nanow  fillet  cards,  studded  with 

vires.    Over  the  cylinder  is  a  concave  frame, 

th^  interior  sinface  of  which  is  lined  with 

etrds,  and  the  form  of  which  corresponds  to 

fittt  of  the  e^tttder.    When  the  cylinder  is 

■ads  to  fwvolve,  the  csrds  on  it  and  on  the 

froM  work  against   each  other,  by   which 

•cans  the  fibres  of  ootton  are  disentangled 

«4  pioperiy  arranged,  as  already  mentioned. 

Tbc  flDtton  Is  spread  ont  into  a  sheet  of  given 

I'sgtii  sod  brndth,  end  placed  so  that  the 

Mb  of  the  earding-engine  can  catch  it  and 

4nw  it  in.    A  sort  of  comb  draws  the  fibres 

of  aottoa  off  the  teeth  when  the  oeiding  is 

I  Mid  the  eottoo  passes  through  two 


rollers  into  a  tinoati,  where  it  aBsmnes  a  light 
fleecy  form  called  a  afitwr. 

The  next  operation,  thai  of  dnnoltigy  has 
£cHr  its  oligeet  the  arranging  of  the  fibres  of 
cotton  longitudinally,  in  a  uniform  and  pa- 
rallel direction,  and  to  remedy  all  existing 
inequalUiea  in  the  thintnesi  c^  the  riiver. 
The  drawi$t^Jrame  sets  Upon  the  same  prin- 
ciple as  Arkwright's  spinning-flpame,  two  sets 
of  rollers  being  employed  moving  with  unequal 
velocities.  The  cotton  is  drawn  several  times, 
to  attain  the  ntmost  regnlsrity. 

JBovtti^,  the  neoi  step  in  the  process,  Is  ft 
oontanuation  of  the  drawing,  with  this  only 
diffbrence,  that  the  oord,  now  called  a  ff)ve  or 
Hub^  being  so  much  reduced  in  thickness  that 
it  will  not  otherwise  hold  together,  a  slight 
twist  &i  giyen  to  it  by  passing  it  into  a  conical 
can,  which,  iriiile  receiving  it,  is  made  to  re- 
volve with  great  velocity.  The  rove,  thus 
slightly  twisted,  is  wound  upon  bobbins  by 
children,  and  is  then  resdy  for  the  spinning- 
frame.  The  Jif-fimne  end  the  h^^f^amg  sre 
two  machines  employed  inthie  process. 

The  principle  of  Arkwright's  afinninf-fntme 
has  been  abready  explained.  "  [AiunrBioHt.] 
The  tkrotUe-frtame  is  the  same  in  principle  as 
Aripvright's  invention,  but  the  movement  of 
the  parts  is  simplified.  A  throstle-ftame  now 
oontaine  fi!om  70  to  100  spindles  on  each  side ; 
and  one  young  women  can  manage  the  double 
set,  iSrom  140  to  800  spindles.  The  Mule 
Jenny)  invented  by  Samuel  Crompton,  oom<* 
bines  the  essentisl  principle  of  Arkwright^ 
frame  with  the  property  of  stretching  pos- 
sessed by  Hargresve's  Jenny.  By  means  of 
the  mule-jenny)  the  roving  is  first  drawn  snd 
then  stretched.  The  ellbct  of  this  imxirove- 
ment  is  to  make  the  yam  finer,  and  of  a  more 
uniform  tenuity.  The  spindles  in  this  ma- 
chine are  regulariy  arranged  on  a  carriage, 
which,  when  put  in  motion,  recedes  from  the 
rollers  with  a  velocity  somewhat  greater  than 
that  at  which  the  reduced  rovings  are  delivered 
from  them ;  during  this  time  the  yam  is  re- 
ceiving its  twist  by  the  rapid  revolving  of  the 
spindles,  and  when  the  rollers  are  made  to 
cease  giring  out  the  rovings,  the  mule-jenny 
BtUl  continues  to  recede,  but  vrith  a  slower 
motion,  and  its  spindles  to  revolve,  and  thus 
the  stretching  is  effected.  When  the  drawings 
stretching,  and  twisting  of  the  thread  are  thuK 
accomplished,  the  mule  disengages  itKlf  from 
the  parts  of  the  machine  by  which  it  has  been 
driven,  and  then  the  attendant  sfHuner  returns 
the  carriage  to  the  rollers,  sgsin  to  perform 
its  tasL  While  returning  to  the  roller,  the 
thread  which  has  been  spun  is  wound  or  built 
on  the  spindle  in  a  conical  form,  and  is  sailed 
a  eop.    The  mule-jenny  has  beeome  a '  self- 
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ftoting  machine,'  by  some  beaatifal  inventions 
of  Messrs.  Sharp  and  Roberts,  at  Manchester. 
Some  of  the  modem  doable  self-acting  mules 
contain  S200  spindles,  all  managed  by  one 
man. 

The  spim  yam  is  reeled  into  hanks  con- 
taining 840  yards.  Yam  of  low  numbers,  or 
below  40  hanks  to  the  lb.,  is  generally  spun 
by  the  throstle;  but  high  numbers,  or  fine 
yam,  is  more  frequently  spun  by  the  mule. 
At  Houldsworth's  Mill,  at  Manchester,  yam 
was  spun  a  few  years  ago  to  the  astonishing 
degree  of  fineness  of  No.  460;  that  is, 
460  X  by  840,  or  886,400  yards,  or  nearly 
320  miles  in  length,  from  1  lb.  of  cotton. 
This  yam  was  worth  five  times  its  weight  in 
silver,  and  was  spun  for  a  muslin  dress  for 
her  Mi^jesty.  But  even  this  triumph  of  skill 
is  about  to  be  exceeded.  A  Manchester  manu- 
facturer is  spinning  a  pound  of  cotton  for 
the  Great  Exhibition  of  1851,  in  length  288 
miles  and  1120  yards,  being  the  finest  ever 
yet  produced.  Those  most  conversant  with 
the  details  of  cotton-spinning  can  best  appre- 
date  the  yalue  of  the  machinery  and  the 
talent  displayed  id  so  wonderful  a  production. 
The  cotton  was,  we  believe,  from.  Egypt,  and 
is  considered  the  finest  specimen  tiiat  was 
ever  imported  into  this  coxmtry. 

COTTON  or  CALICO  PRINTING.  This 
art  has  been  practised  from  time  immemorial 
in  India.  Pliny  describes  a  mode  which  was 
adopted  by  the  Egyptians  in  staining  cotton 
cloth,  evidently  similar  to  the  modem  process 
of  employing  wood-cuts.  In  India,  not  only 
is  the  art  of  using  wood  printing-blocks  well 
known,  but  also  that  of  applying  resist-pastes, 
in  order  to  preserve  the  cloth  firom  the  action 
of  the  dye-bath  in  any  desired  figures  or  spots. 
Processes  of  printing,  similar  to  the  Indian, 
have  been  long  practised  in  Asia  Minor  and 
in  the  Levant ;  but  they  were  not  attempted 
in  Europe  till  about  the  middle  of  the  17th 
century.  The  first  print-ground  in  England 
was  established  near  Richmond,  in  Suirey,  in 
1696 ;  but  it  was  not  till  the  year  1768  that 
the  business  was  carried  into  Lancashire, 
where  it  now  constitutes  one  of  the  most  in- 
teresting and  productive  branches  of  English 
manufactures.  From  its  outset  the  printing 
of  cotton  goods  encountered  the  keenest  hos- 
tility from  the  silk  weavers  of  Spitalfields; 
and  it  was  not  till  1881  that  printed  cottons 
were  relieved  fh>m  the  burdens  thrown  on 
them  by  protection. 

Calicoes,  muslins,  dto.,  intended  for  printing 
are  first  of  all  freed  from  their  fibrous  down 
by  the  action  of  the  singeing  machine.  This 
consistB  either  of  a  semi-cylinder  of  iron  or 
copper,  Udd  horizontally,  and  kept  at  a  bright 


red  heat  by  a  ftimaoe,  or  by  ahorizontal  range 
of  gas-jet  flames :  over  one  of  these  the  plain 
of  doth  is  drawn  with  a  steady  continuous 
motion,  and  at  a  rate  suited  to  its  texture. 
The  cotton  cloth  is  next  well  bleached 
[Bleaohxho],  because,  the  whiter  it  is,  the 
more  light  it  wiU  reflect  frtmi  its  surfiaee,  and 
the  more  brilliant  will  be  the  colour  of  its 
dyes.  The  goods  are  next  rinsed,  dried,  and 
sometimes  smoothed  under  the  csJender.  If 
they  are  not  calendered,  they  are  run  throagh 
a  machine  called  in  Lancashire  theoaiufcvy, 
which  spreads  them  smoothly  in  the  act  of 
rolling  them  upon  a  cylinder. 

There  are  fbur  mechanical  modes  of  print- 
ing calicoes:  first,  by  small  wooden  blocks, 
worked  by  hand;  second,  by  large  wooden 
blocks,  set  in  a  frame,  and  worked  by  a  ma- 
chine called  the  PerroHne;  third,  by  flat 
copper  plates  (a  method  now  nearly  obsolete)  ; 
and  fourth,  by  copper  cylinders. 

The  blocks  are  made  of  syeamora  wood,  or 
of  deal  faced-  with  sycamore.  They  are  about 
ten  inches  long  and  five  broad,  with  an  arched 
handle  on  the  back  for  convenience  of  dblding. 
The  face  is  either  cut  in  relief  into  the  design 
required,  or  the  same  object  is  obtained  by 
the  insertion  edgewise  into  the  wood  of  nar- 
row slips  of  flattened  copper  wire  in  the  de- 
sired configurations.  These  narrow  fiUeta 
have  one  edge  inserted  into  the  wood,  are 
fixed  by  the  taps  of  a  light  hammer,  and  are 
all  filed  down  and  polished  into  one  horison- 
tal  plain,  to  secure  equality  of  impression  in 
the  several  lines.  The  interstices  between 
the  copper  ridges  are  filled  up  with  feli-stulL 
Occasionally  both  the  wood-cutting  and  inser- 
tion plan  are  combined  in  one  blodc. 

Cdico-printing  by  hand  is  perfomed  hj  ap- 
plying  the  face  of  the  block  to  a  piece  of 
woollen  doth  stretched  over  one  end  of  a 
sieve-hoop,  and  imbued  with  a  colouring 
matter  of  a  thin  pasty  connatence  by  means 
of  a  fiat  brush.  The  block  is  then  i^lied  to 
the  surface  of  the  cotton  doth  while  extended 
upon  a  flat  table  covered  with  a  blanket,  and 
the  impression  is  transferred  to  it  by  striking 
the  back  of  the  block  with  a  light  mallec 
This  method,  besides  the  great  cost  of  labonr 
which  it  involves,  has  the  inconvenience  of 
causing  many  iiregularities  in  the  execution 
of  the  work.  It  has  been  superseded  to  a 
considerable  extent,  both  in  France  and 
Belgium,  by  the  Perrotine.  Three  thin  wooden 
blocks,  engraved  in  relief,  about  three  feet 
long,  and  from  two  to  five  inches  broad,  are 
successively  brought  to  bear  on  three  of  the 
four  fkces  of  a  prismatic  roller  of  iron,  round 
which  the  doth  is  successively  wound.  Each 
block  reeta  on  apriogs,  which  enable,  it  to 
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press  with  the  delicacy  of  a  skflful  ann ;  and 
each  reeehes  its  peculiar-eoloiixed  paste  from 
a  woollen  snzfaoe  imhned  hy  a  mechanical 
brnah  in  vapid  altemadon.  In  England  a 
machine  has  been  introduced  in  which  three 
or  more  oblong  blocks  are  laid  side  by  side, 
and  are  imbued  with  different  oolonra  all  at 
the  same  time,  from  a  trough  arranged  for 
the  purpose. 

The  efiimder-maehine  consists  of  a  hollow 
cylinder  of  copper  about  three  feet  long  and 
three  or  four  inches  in  diameter,  whose  sur- 
Uee  is  engraTod,  not  by  the  hand-graver,  but 
by  the  mechanical  pressure  of  a  steel  roller 
firom  one  to  two  inches  in  diameter,  and 
three  inches  long,  which  transfers  the  figures 
engrsTed  on  it  to  the  relatiTely  softer  copper. 
The  iSxst  steel  roller,  called  the  die,  is  softened 
befine  being  engrared  in  intaglio ;  it  is  then 
hardened,  and  made,  by  a  powerful  press,  to 
transfer  its  design  in  relief  to  a  similar  die 
eaOed  the  mill,  which  is  the  one  used  for 
tiaasfexring  the  design  to  the  copper  cylinder. 
The  proeess  of  etching  is  also  sometimes  had 
reooorse  to  for  ooyeiing  the  cylinder  with 
various  figures. 

The  eograved  cylinders  are  mounted  upon 
a  strong  iron  shaft  or  arbor,  carrying  a 
tcwthed  wheel  at  its  end,  in  order  to  pnt  it  in 
train  with  the  rotatory  printing  machine,  for 
one,  two,  or  more  colours.  On  a  roller,  at  the 
upper  part  of  this  apparatus,  are  wound  whole 
catieo  weha  atatohed  together,  the  end  of 
which  ia  then  introduced  between  the  engraved 
eopper  cylinder  and  a  large  central  cylinder 
covered  with  blanket,  against  which  it  is  made 
to  bear  with  regulated  pressure.  The  en- 
graved cgriinder  tons  on  the  top  of  another 
cylinder  covered  with  woollen  doth,  which 
revolvaa  with  the  former  while  its  under  part 
u  ^uQged  in  an  oblong  trough  containing  the 
dyeing  matter,  which  is  of  a  pasty  consistence. 
IHie  engraved  cylinder  is  thus  supplied  with 
an  abnoMiance  of  impressible  colour,  and  is 
dcaied  from  the  superflui^  by  the  thin  edge 
of  a  flat  ruler  made  of  bronze,  called  vulgarly 
the  doctor,  which  is  applied  obliquely  to  it 
with  a  gentle  fioree.  The  cylinder,  after  its 
escape  firom  this  wiping  tool,  acts  upon  the 
ealieo,  and  rolls  it  onwards  with  its  revolution, 
iiBparting  its  figured  design  with  great  preci- 
Mon.  One  single  machine  will  print  calico  at 
the  rate  of  a  mile  an  hour. 

Dye-stolb,  eapable  alone  of  impartmg  fast 
eoloafB  to  calico^  have  been  called  tubttatUwe; 
and  soeh  aa  require  the  intervention  of  a 
BMdaat,  adfe€tive.  Indigo,  catechu,  and 
aertaitt  ntf^^m^  oxides  belong  to  the  former 
daaa ;  madder,  cochineal,  and  Persian  berries 
toihe  latter.    Tliere  aie  five  gea6nl  styles  of 


work  in  calico  printing : — 1,  The  fast  colour  or 
chintz  style,  in  which  the  mordants  are 
applied  to  the  white  cloth,  and  the  colours  of 
the  design  are  afterwards  brought  up  in  the 
dye>bath.  2,  Where  the  whole  surface  re- 
ceives a  uniform  tint  fh>m  one  colouring  mat« 
ter,  and  figures  of  other  colours  are  afterwards 
brought  up  by  chemical  discharges  and  reac- 
tions ;  this  is  called  the  Rongeant  style  in 
France.  3,  Where  the  white  surface  is 
impressed  with  figures  in  a  resist>paste,  and 
b  afterwards  subjected  to  a  general  dye,  such 
as  the  indigo-vat  4,  Steam-colours,  in  which 
a  mixture  of  the  mordants  and  dye-extracts 
is  applied  to  the  doth,  and  the  chemical  com- 
bination is  effected  by  the  agency  of  steam. 
6,  Spirit-colours,  consisting  of  mixtures  of 
dye-extracts  with  nitro-muriate  of  tin;  these 
caimot  be  exposed  to  a  steam  heat  without 
corroding  the  doth  :  this  style  is  brilliant,  but 
fugitive. 

The  tint  or  shade  of  colour  produced  in 
the  dyeing-bath  is  proportional  to  the  strength 
of  the  mordant  previously  applied  to  the  doth. 
The  thickening  of  mordants  is  one  of  the 
most  important  operati<ms  in  calico-printing; 
for  the  permanence  and  beauty  of  the  impres- 
sion depend  not  a  little  on  the  consistence 
and  quality  of  the  inspissating   substance 
The  substances  usually  employed  in  thicken 
ing  are  flour  starch;  flour;  roasted  starch 
gum  Senegal ;  gum  tragaeansh ;  salep ;  pige 
day  mixed  with  gum  Senegal ;  potato  starch 
sulphate  of  lead  and  gum;  sugar;  treade; 
glue. 

In  the  printing  of  yellows,  greens,  purples, 
pinks,  and  browns,  different  colouring  sub- 
stances are  used,  and  different  processes 
adopted  for  causing  the  cdours  to  combine 
permanently  with  the  cloth ;  but  th^y  all  pos 
sess  a  common  character,  inasmuch  as 
mordants  are  applied  to  the  white  doth,  and 
the  colours  of  the  design  are  afterwards 
brought  up  in  the  dye-bath. 

In  almost  all  the  modes  of  calico-printing, 
the  processes  are  very  numerous,  to  ensure 
the  beauly  and  the  permanence  of  Uie  colours. 
In  what  ia  called  the  tteam-eohur  printing,  the 
agenqr  of  steam  is  i^Ued  to  aid  in  fixing  the 
colours  to  the  doth.  The  doth  is  first 
steeped  in  a  mordant  liquor;  then  printed  by 
the  cylinder  with  various  colours,  which  for 
their  peculiar  properties  are  called  steam- 
colours.  The  doth  is  hung  up  to  dry,  and 
when  dry  it  is  exposed  to  the  action  of  dry 
steam.  This  is  done  by  five  different  kinds 
of  apparatus — ^the  column,  the  lantern,  the 
cask,  the  steam-chest,  and  the  chamber.  The 
fiorst  of  these,  which  is  most  fluently  used, 
is  a  hollow  ooppec  cylinder  about  45  inches 
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long  by  2  to  6  in  diameter,  perforated  along 
its  whole  snrfaoewiUi  small  holes  one  quarter 
of  an  inch  apart  To  the  lower  end  of  the 
oolumn  a  oiroular  plate  is  soldered,  which 
8er\^es  to  prevent  the  doth  coiled  round  the 
cylinder  from  falling  down  from  it.  The 
bottom  of  the  hollow  cylinder  is  terminated  by 
a  tube  one  inch  wide,  which  fits  tight  into  the 
socket  of  an  iron  chest  beneath  it,  into  whose 
side  the  steam  pipe  of  supply  enters.  The 
goods  printed  with  the  steam-colonxs  and 
properly  dried  are  lapped  tight  round  this 
hollow  cylinder,  and  covered  exterioriy  with 
an  envelope  of  strong  cotton  cloth,  blanket- 
stuff;  or  flannel  The  steam  is  then  let  on, 
and  continued  for  20  or  80  minutes,  according 
to  the  nature  of  the  dyes.  The  steam  being 
stopped,  the  printed  goods  are  rapidly  un- 
rolled from  the  column  while  still  hot,  lest  any 
condensation  of  vigour  should  take  place  to 
stain  them. 

A  pretty  and  ingenious  method  of  producing 
the  *  rainbow'  pattern  is  as  follows:  a  num- 
ber of  sieves,  containing  the  different  shades 
of  colour,  are  placed  nearly  under  each  other, 
over  each  sieve  a  disc  revolves,  having  pro- 
jections of  copper  wire,  which  dip  into  the 
colours.  These  discs  aro  supported  on  pe- 
destals which  admit  of  easy  adjustment,  and 
are  so  regulated,  that  as  they  revolve  the 
projecting  wires  give  colour  to  the  cylinder 
in  successively  tighter  shades. 

The  designs  for  calico  printing  are  vety 
costly.  A  copper  cylinder  is  worth  from  5<. 
to  7/. ;  and  the  engraving  costs  from  0/.  to  lOt 
more.  A  constant  succession  of  new  patterns 
must  be  kept  up  by  the  maanfliMtarsr  to  pro- 
duce *  novelties '  for  the  season.  Some  of  the 
Lancashire  firms  expend  as  much  as  MXXK.  a 
year  in  designing  and  engraving  new  patterns. 
Property  in  these  designs  is  secured  by  law. 

[DesIONS,   COPYRtOBT,   AMD    RboISTEATION.] 

The  art  of  designing  now  recdves  encourage- 
ment from  the  government.  [Dsstoif, 
Schools  of.] 

In  the  year  ending  June  1646,  the  printed 
and  dyed  cotton  goods  exported  frt>m  this 
countiy  amounted  to  827,465,580  yards. 

COUNTERPOISE  is,  generally,  a  mass  of 
brass  or  iron  so  disposed  as  to  ke^  a  part  of 
some  instrument  or  machine  in  equilibrio. 
Lftige  astronomical  instruments  are  generally 
mounted  so  that  their  centres  of  grarity  are 
supported,  in  which  case  they  require  no 
counterpoise ;  but  a  reflecting  circle  is  some- 
times so  placed  as  to  require  a  heavy  counter- 
poise on  the  other  side  of  the  pillar  which 
sustains  it  A  transit  instniment  or  mural 
cirole,  whose  pivots  would  press  heavily  on 
thehr  suppotts,  is  Moietimes  provided  with 


counterpoises,  one  for  each  point  which  is  to 
he  relieved.  Lord  Rosse's  great  telescope  has 
two  counterpoises  to  assist  in  the  requisite 
adjuftments.  A  drawbridge  nsnally  has  its 
weight  relieved,  or  almost  whoUy  removed,  by 
a  counterpoise,  so  that  the  machinery 
employed  to  raise  it  has  little  except  the 
resistance  arising  from  friction  to  over- 
come. 

COUPLING,  in  machinery,  is  the  name 
given  to  various  arrangements  by  which  the 
parts  of  a  machine  may  be  connected  or  dis- 
connected at  pleasure,  or  by  which  a  machine 
may  be  disengaged  fh>m,  or  re-engaged  with, 
a  revolving  wheel  or  shaft,  through  which  it 
receives  motion  from  a  steam-engine,  water- 
wheel,  or  other  prime  mover.  Coupling-boxes,  - 
dutches  or  glands,  a  solid  conical  wheel  work- 
ing  in  a  hollow  cone,  friction-wheels  whose 
peripheries  act  in  contact,  and  Hook*s  univer- 
sal joint)  are  difibrent  forms  of  appaiatoa  for 
eflectmg  this  adynstment 

COURTBAI,  a  town  in  West  FlaadeiB, 
is  famous  for  the  manufketure  of  damaak 
and  other  linen  textures,  which  are  exported 
to  all  parts  of  Europe,  flax  of  the  finest 
quality  is  produeed  in  large  quaalitieB  in  the 
vidnityi  which  oontaina  a  great  number  of 
bleaching  establishments,  The  dyers  of 
Courtray  imitate  with  sneoess  the  ooloof 
known  as  Turkey  red.  Thread  and  silk  laee 
are  among  the  branches  of  industry  pufsned. 

OOTENTRT.    In  the  time  of  the  Edwards 
and  Henries,  the  tradesmen  of  Coventry  were 
fiuned  for  thefar   aflluenee.     In   1448  they 
equipped  600  armed  men  for  the  publie  mr- 
vice.    Until  the  war  between  England  and 
France  in  1694,  the  staple  manufacture  was 
woollens,  broad-cloths  and  caps ;  and  prevfions 
to  1560  there  existed  a  famous  manufiketnrs 
of  blue  thread ;  the  water  of  the  small  tiv«r 
Sherboume,  which  passes  through  tlie  eitj^ 
being  an  excellent  menstninm  for  tj^yeittg  this 
colour.    During  the  18th  century  there  was  a 
flourishing  raanufkoturo  of  tammies,  camlets, 
shalloons,  calimanooes,  gauses,  fto.,  but  it  is 
no  longer  continued.    At  present  the  Bts|»le 
manufoctures  are  ribbons  and  watches.    The 
ribbon  manufacture   was   introdtaced    shotti 
1780,  and  is  supposed  now  to  give  employnicAt 
to  about  6,000  persons  hi  the  dty ;  it  Is  ssid 
that  iK),000  are  employed  in  ribbon  weaving  te 
Coventry  and  the  vidnily.    The  wesving  h«s 
hitherto  been  ^most  entirely  performsd  by 
the  hand-loom,  and  the  weavers  are  in  gsnerad 
a  poor  class ;  but  steam  factories  havs  been 
of  late  increasing,  and  are  probably  snpeise- 
ding  the  loom  at  the  workmen's  dw«Uings. 
The  leaders  of  ttie  tnde  are  not  the  iiisik«- 
nMtBtsni  vst  s  eoinpar^svely  smafl  ntttth^r 
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of  iriiolaMle  finns  in  London  and  Manchester, 
whoee  ngeDte  attiend  at  Corentry.  Qimp  and 
oiher  tiimniings  are  also  mads  in  CoTsntry, 
and  there  are  large  establishments  for  dyeing 
dUl  The  nuJdng  of  watehes  has  been 
esnied  on  here  probaUy  as  long  ss  the  ribbon 
manniafltera,  and  is  now  so  extensiTO  that  as 
maoy  watches  are  said  to  be  made  in  Coventry 
ii  in  London. 

The  Beport  on  the  Ooremment  Schools  of 
Dengn  for  1850  contains  a  statement  relating 
to  the  branch  school  of  Coventiy  well  worthy 
of  attention.  '  Of  the  beneficial  inflnence  of 
the  school  on  the  mannfaotnres  of  the  town, 
the  mannfkcturefs  entertain  a  strong  and 
inoeaaing  eonvietion ;  for  the  employment  of 
designers  in  the  strict  sense  of  the  term,  the 
ribbon  mannfkctnre  affords  but  a  narrow  basis ; 
tod  imtQ  the  prejndiees  of  the  public  in  favonr 
of  French  ribbons  is  remoyed,  there  can  be 
bat  little  production  in  England  of  that  de- 
Kription  of  goods  upon  which  designs  of  the 
highest  class  can  be  exhibited ;  but  it  is  certain 
that  during  the  last  fire  years  there  has  been 
a  marked  improyemeni  in  the  Coventry  pat- 
tens,  aoeompanied  by  improved  quality  and 
doseneaa  of  texture  in  the  fabric,  and  that  a 
niperior  class  of  Coventry  goods,  to  some 
extent,  under  the  name  of  French,  is  gaining 
grosnd  in  the  market  These  results  the 
ounuiaetiirers  unhesitatingly  ascribe  to  the 
uperiority  which  the  rising  generation  of 
paUcm  draughters  have  attained  through 
their  education  in  the  school.  Nor  is  it  only 
in  the  greater  refinement  and  better  execution 
of  the  pafttezns  that  an  advantage  has  been 
obtained ;  they  are  also  drawn  and  draughted 
at  a  mueh  less  expense  than  formerly,  an  evi- 
dence that  it  is  the  young  hands  and  appren- 
tices who  excel  in  the  art' 

There  are  several  guilds,  or  incorporated 
trading*  companies,  some  of  which  are  pos- 
Nsscd  of  mnaiderable  property,  which  they 
<pead  in  charity  and  festirities. 

The  local  position  of  Coventry  is  favourable 
fikr  comsnerdal  operations,  being  nearly  cen- 
tral between  the  four  greatest  ports  of  England 
*-L(mdon,  Biisiol,  Liverpool,  and  Hull ;  pos- 
•ewin^  great  facilities  of  water  communication 
kf  the  Coventry  and  Oxford  Canal,  which 
<)pans  into  the  Grand  Trunk  narigation,  and 
hating  one  of  the  main  roads  from  London  to 
Birmingham  passing  through  its  streets.  The 
t/Nidoa  and  North  Western  Railway  passes 
^Vj%t  to  the  town ;  and  there  are  two  branch 
imes;,  one  turning  northward  to  Leamington 
and  Warwick,  and  another  (not  yet  finished) 
(A  Kuneaion. 

COWRT  SHELLS  are  called  by  concholo- 
ints  Offrmm,  Their  beantgr  hat  procured  them 


a  plaoe  among  the  ornaments  of  our  chimney- 
pieces,  and  they  have  been  in  demand  among 
civilised  and  uncivilised  nations  time  out  of 
memory.  Cowries  are  used  as  smaU  coin  in 
many  parts  of  Southern  Asia,  as  in  India,  the 
Burmese  Empire,  Siam,  &a^  and  espedally 
on  the  coast  of  Guinea  in  Africa.  In  1740  a 
rupee  in  Bengal  was  worth  2400  cowries ;  in 
1766, 2660  cowries ;  and  now,  we  believe,  8200 
may  be  bad  for  it 

COYPOU  or  COYPU  is  one  of  the  ntune- 
rous  fur-bearing  animals  of  South  America, 
like  the  beaver  it  has  two  kinds  of  Air ;  an 
outer  coat  of  long  ruddy  hairs,  and  an  under 
garment  of  fine  brownish  wool,  much  used  in 
the  manufacture  of  hats.  In  f^unee  the  skins 
of  this  snimal  are  sold  under  the  name  of 
Baooonda.  M.  GeofiOroy  mentions  that  in 
certain  years  a  single  French  furrier,  M.  Be- 
chem,  has  received  from  16,000  to  20,000 
skins.  They  are  imported  into  Great  Britain 
to  a  large  amount;  from  600,000  to  800,000 
have  been  stated  as  the  importation  of  one 
year,  principally  ttom.  the  Rio  de  la  Plata. 
They  are  here  known  under  the  name  of 
Neutria  or  Nutria,  an  appellation  derived  from 
some  supposed  similarity  in  the  habits  and 
appearance  of  the  animal  to  those  of  the  otter, 
the  Spanish  name  of  which  is  Nutria. 

CRAB  is  a  kind  of  portable  windlass,  or 
machine  for  raising  weights,  or  otherwise 
exerting  force,  by  winding  a  rope  or  chain 
round  a  horizontal  barrel.  Crabs  are  usually 
mounted  in  a  strong  heavy  framework  of 
wood  or  iron ;  and,  when  employed  for  a 
temporary  purpose,  but  one  which  involves 
considerable  strain,  they  are  either  bolted 
down  to  a  temporary  foundation,  or  loaded 
with  heavy  weights  put  upon  the  friimework. 

CRACOW.  The  little  which  can  be  said 
concerning  the  produce  and  industry  of 
Cracow  will  be  found  under  FoukKD. 

CRADLING,  is  a  name  given  to  the  slight 
timber  -  framing  constructed  under  floors  in 
order  to  form  arched  or  coved  ceilings. 

CRAMP,  or  CRAMPERN,  is  a  piece  of 
metal  bent  at  each  end  and  let  into  the  upper 
surface  of  two  pieces  of  stone  when  their  per- 
pendicular faces  are  joined  together.  Cramps 
are  employed  in  the  masonry  of  all  solid 
structures.  Iron  is  mostly  used,  but  copper 
is  more  durable.  The  Greeks  used  cramps  in 
the  construction  of  their  temples,  snd  wooden 
cramps  were  sometimes  used  by  the  Egyp- 
tians. 

CRANE,  is  a  machine  employed  for  raising 
weights  vertically  by  means  of  a  rope  or  chain 
acted  upon  by  a  windlass,  but  carried  over  a 
pulley  or  wheels  attached  to  the  extremity  of 
a  projecting  arm  or  jib.    The  common  wore- 
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house  crane,  whioh  is  nsnaUy  formed  of  iton, 
may  be  compared  to  an  inverted  L,  the  verti- 
eal  portion  of  which  is  so  moonted  as  to  form 
a  pivot  or  axis  upon  which  the  whole  may  be 
strung  round;  so  that  the  horizontal  arm, 
whioh  is  strengthed  by  diagonal  struts,  may 
extend  in  any  direction.  The  rope  or  chain 
of  such  a  crane  is  conducted  along  the  hori- 
xontal  arm,  and  connected  with  a  kind  of 
windlass  or  crab,  which  is  usually  provided 
with  two  sets  of  gearing  for  working  at  dif- 
ferent velocities,  so  that  in  raising  light  goods 
a  much  greater  speed  msy  be  given  to  the 
chain  with  the  same  motion  of  the  winch- 
handles  than  when  the  load  is  very  heavy. 
Wharf-cranes  are  frequently  of  somewliat 
di£ferent  construction,  owing  to  the  circum- 
stance that  they  usually  stand  alone,  that  is 
to  say,  that  they  are  self-supported,  instead 
of  being  attached  to  and  supported  by  a  wail 
or  a  post  secured  to  a  walL  There  is  a  verti- 
cal pillar  of  iron  or  wood,  the  lower  end  of 
whioh  is  firmly  secured  to  a  foundation  of 
masonry,  while  the  upper  end  terminates  in  a 
pointed  or  conical  pin,  upon  whioh,  as  a  pivot, 
the  revolving  part  of  the  crane  rests  and 
turns.  The  arm  or  jib  projects  obliquely  from 
the  pUlar,  and  is  strengthened  by  diagonal 
braces.  The  windlass  or  crab  for  working  the 
crane  is  attached  to  the  central  pillar.  Some 
cranes  are  worked  by  a  tread-mill  moved 
by  men;  some  by  horses  or  oxen;  some  by 
the  surplus  power  of  a  steam  engine ;  some 
by  the  compression  of  air  in  a  strong  vessel ; 
some  by  hydrostatic  pressure;  but  the  cus- 
tomary mode  is  by  a  winch-handle.  Many  of 
the  cranes  at  the  principal  docks  and  quays 
are  capable  of  raising  immense  weights. 

Mr.  W.  G.  Amstrong,  who  has  introduced 
many  ingenious  applications  of  water  power, 
has  recently  patented  a  singular  method  of 
working  a  crane  by  means  of  the  pressure  of 
the  water  in  the  common  water  pipes  of  a 
town.  One  such  hydraulic  crane  was  set  up 
and  worked  on  the  quay  at  Newcastle  in 
1846.  The  machinery  for  working  the  crane 
is  all  underground.  There  is  a  sort  of  dial 
plate  visible,  with  handles  or  indicators  for 
guiding  all  the  movements  of  the  machine, 
such  as  raising,  lowering,  stopping,  &c, ,  these 
indicators  act  upon  valves  which  regulate  the 
water-pressure  beneath,  so  that  the  move- 
ments produced  can  be  made  exactly  propor- 
tionate to  the  work  to  be  done. 

Mr.  Henderson's  derrick  crane,  which  has 
been  so  largely  used  by  Messrs.  Fox  and 
Henderson  at  the  Industrial  Palace  in  Hyde 
Park,  is  especially  adapted  for  circumstances 
whore  tlie  crane  is  required  to  be  moved  from 
place  to  place  during  the   progress  of  the 
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works.  This  kind  of  crane  has  a  deniek  or 
jib,  rising  nearly  from  the  ground,  and  hinged 
at  its  lower  extremity  to  the  upright  post  of 
the  crane.  This  hinge  enables  the  derrick  to 
be  moved  to  any  required  angle,  so  that  the 
upper  extremity  may  be  near  or  far  from  the 
central  post,  according  to  the  position  of  the 
load  to  be  raised.  While  the  derrick  can 
thus  move  vertically  on  a  horizontal  hinge, 
the  post  can  rotate  horizontally  on  a  vertical 
pivot ;  so  that  the  crane  has  a  wide  extended 
area  of  action. 

CRANK,  in  machinery,  is  a  bend  in  an 
axle  by  which  a  reciprooating  motion  in  a  rod 
is  made  to  produce  a  revolving  motion  of  the 
axle  and  of  a  wheel  which  may  be  connected 
with  it 

GRAPE  is  a  light  transparent  fabric  com- 
posed of  silk,  from  which,  by  the  mode  of  its 
preparation,  all  the  gloss  has  been  taken,  and 
which,  when  dyed,  as  it  usually  is,  of  a  black 
colour,  is  worn  as  a  material  for  mourning- 
dresses.  For  thin  crape,  the  only  preparation 
which  the  filaments  of  silk  undergo  previous 
to  the  weaving  is  the  sunple  twisting,  which 
forms  the  first  process  of  the  throwing  mill, 
and  in  whioh  state  the  thread  is  technically 
called  ungle$.  When  it  is  intended  to  make 
a  more  substantial  fabric,  the  warp  is  made  of 
two  and  sometimes  three  filaments  twisted 
together,  which  in  that  state  are  called  tram  : 
the  weft  is  still  composed  of  singles.  Tho 
wrinkled  appearance  of  crape  is  produced  by 
the  application  of  a  viscid  solution  of  gum. 

In  the  Custom  House  returns,  crape  goods 
are  entered  distinct  from  other  varieties  of 
silk.  In  1848  crape  shawls,  scarfs,  and  hand- 
kerchiefs were  imported  to  the  value  of 
15,490/.;  partly  from  France,  but  chiefly  from 
India. 

CRAYONS  are  a  useful  kind  of  material  for 
drawing.    Black  chalk  found  in  Ital^,  white 
chalk  found  in  France,  and  red  chalk,  form 
three  of  the  best  varieties  of  crayons;  each 
has  its  own  peculiar  value  as  a  drawing  ma- 
terial.    Artificial  crayons    are    composed  of 
different  coloured  earths  and  other  pigments, 
rolled  into  solid  sticks  with  some  tenacious 
stuff  such  as  milk,  common  gin,  or  beer  wort ; 
the  best  are  procured  from  Switzerland.     A 
new  kuid  called  Athenian  crayons  has  receatlj 
been  introduced ;  they  are  sold  at  the  London 
colour-shops  at  three  to  four  shillings   por 
dozen.     The  native  crayons  are  the  legiti. 
mate  materials  for  the  artist  in  the  study  of 
drawing,  and  in  tracing  the  first  thoughts  of 
design.     Some  of  the  sketches   of  Raphe!, 
Mioliael  Angelo,  the  Caracoi,  and  oUiers   of 
the  great  painters  are  in  this  material. 

An  instrument  oaUed  a  portciayoii  is  em- 
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ployed  to  hold  the  crayon.  It  is  a  metal  tabe 
split  at  each  end,  so  as  to  admit  the  crayon ;  a 
sliding  ring  embraces  the  tube,  and  assists  in 
naUuning  the  crayon.  A  stump  made  of  lea- 
ther, cork,  on  paper,  closely  rolled,  or  cat  into 
a  short  round  stick  more  or  less  shaiply 
potDted  at  each  end,  is  used  to  soften  and 
spread  the  chalk  or  crayon  in  the  shaded 
parts  of  the  drawing. 

Messrs.  Wolff  have  recently  introduced 
lihaX.  they  call  crayon-paper;  its  surface  has 
s  fine  n^  similar  to  that  of  doth,  which 
lenden  it  capable  of  reoeiying  the  marks  of 
the  crayon  with  great  readiness. 

The  following  materials  are  said  to  fonn  a 
imd  of  crajon  fitted  for  drawing  on  glass. 
Equal   quantities  of  asphaltnm  and  yellow 
wax,  m^ted  together,  thickened   with  lamp 
black,  and  poored  into  moulds  to  form  cra- 
yons.   These  crayons  may  be  bevelled  to  a 
fine  point,  and  will  mark  well  on  a  perfectly 
diean  piece  of  glass. 
CREAM.    [Buttbb;  Mhjc] 
There  aEre  Tarious  preparations  which  pass 
by  the  name  of  creonu,  and  which  for  the  most 
part  eonaiai  of  cream  combined  with  syrups, 
spioea,  froita,  Ac ;  but  sometimes  there  is  no 
milk-craBm  contained  in  them;  the  name 
tang   derired   from  the  consistency  raUier 
than  from  the  ingredient. 

The  IVench  erenuM  are  cordials  or  liqueurs, 
which  have  a  cream-like  smoothness  in  their 
taste.  Soeh  are  the  Crtoie  d'Anise,  Cr^e 
d'Oranga,  Ac 

CRBASOTE  or  KREASOTE  is  a  fluid 
compound  of  oxygen,  hydrogen,  and  carbon, 
obtained  from  oil  of  tar.  It  is  colourless,  trans- 
parent, and  has  a  strong  odour  which  greatly 
resembles  that  of  smoked  meat,  with  a  caustic 
md  bnniing  taste.  It  is  highly  antiseptic, 
nd  oambmes  both  with  adds  and  with  alka- 
Ihh  ;  but  it  ia  decomposed  by  strong  nitrioand 
solpfamie  add. 

Creasote  coagulates  albumen,  even  when 
Bnch  dilated,  and  it  alao  coagulates  serum. 
Meat  and  Bah  are  preserved  after  having  been 
Unshed  over  with  creasote  and  dried  in  the 
*aa;  the  antiseptic  power  of  pyroligneous 
•eid  and  wood  smoke  is  supposed  to  be  derived 
fr'XB  its  presence  A  few  drops  added  to  ink 
*e  said  cffBctoany  to  prevent  its  becoming 
iMMddy. 

Creasote,  from  its  eztraordinaiy  antiseptic 
IQsfities,  is  beeoming  employed  in  various 
s*}!  fat  the  preservation  of  animal  and  vege- 
^■ble  food.  A  joint  of  uncooked  meat,  in  hot 
weather,  may  be  preserved  pure  for  many 
^*r«  by  the  use  ot  this  remarkable  agent 
That  are  many  ways  in  which  this  may  be 
'^Bc  The  meat  may  be  exposed  to  the  smoke 


produced  by  the  burning  of  the  wood  which 
contains  or  yields  creasote;  or  the  meat  may 
be  soaked  for  a  short  time  in  water  which 
contains  a  few  drops  of  creasote ;  or  it  may 
be  hung  up  in  a  larder  or  safe,  with  a  dish 
beneath  it  containing  a  Uttie  creasote,  the 
slow  evaporation  of  which  gradually  affects 
the  meat  The  first  two  of  these  methods  are 
in  some  respects  ol]|)eotionable,  inasmuch  as  a 
peculiar  smell  and  taste  are  imparted  to  the 
meat;  but  in  the  third  method,  especially  if 
both  the  dish  and  the  meat  are  covered  with 
doths,  the  sntiseptio  effect  is  said  to  be  pro* 
duoed  without  the  accompaniment  of  the 
odour  and  taste. 

CREDITON.  On  the  rise  of  the  woollen 
manufacture  in  the  west  of  England,  Cre- 
diton  became  one  of  the  most  important  seats 
of  that  branch  of  industry.  little  doth  is 
now  made  in  the  town ;  but  hand-loom  weavers 
are  employed  in  their  own  houses  by  manu- 
facturers at  Exeter  and  North  Tawton.  The 
piindpal  occupation  in  the  town  at  present  is 
shoe-making,  which  employs  several  hundred 
people.  At  Fordton,  south  of  the  town,  is  a 
manufactory  for  coarde  linens,  dowlasses,  sdl- 
doth,  &c  Early  in  1848  a  railway  was  com- 
pleted from  Exeter  to  Grediton,  and  it  was 
about  to  be  opened  in  connection  with  the 
Great  Western  Railway,  when  the  South 
Western  Company  obtained  a  nujority  in  the 
direction,  and  altered  it  from  the  broad  to  the 
narrow  guage,  with  a  view  to  open  it  in  con- 
nection with  a  projected  line  from  Exeter  to 
Yeovil  and  Sahsbuiy.  This  led  to  Utigation, 
and  the  consequence  has  been  that  the  Cre- 
diton  railway  has  not  been  opened  to  the  pre  • 
sent  time  (Februaiy  1851). 

CREFELD,  a  town  in  Rhenish  Prussia, 
is  a  place  of  great  manufacturing  activity ;  the 
principal  fabrics  sre  silks  snd  vdvets,  which 
are  woven  chiefly  by  hand,  and  give  employ- 
ment to  6000  workpeople.  The  artides  of 
manufacture  are  calicoes,  woollens,  tape, 
ribands,  linen,  hosiery,  glass,  refined  sugar, 
so^>,  iron,  and  cotton  wares,  A^c. 

CREMONA.  The  produce  and  industry  of 
this  beautifrd  dty  and  district  are  similar  to 
those  of  the  country  in  which  they  are  situ- 
ated.    [LOIIBABDT.] 

CRETA  LEVIS.  This  name  has  been  re- 
centiy  given  to  a  kind  of  drawing  pencils,  in- 
termediate in  disracter  between  lead  pendla 
and  crayons.  Being  formed  of  very  fine  dialk, 
they  somewhat  resemble  crayons;  but  they 
are  put  into  handles  or  hollowed  sticks  like 
pencils.  The  pencils  can  be  cut  to  a  fine 
point;  and  as  they  are  made  of  every  variety 
of  colour,  they  form  a  convenient  means  of 
imitating,  in  a  rough  but  expeditious  wsy,  the 
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efibets  of  a  water-oolour  drawing.  Thej  are 
sold  at  six  to  twelve  shillings  per  doaen  ao- 
cording  to  the  oolonrs. 

CREWE,  in  Cheshire,  ia  one  of  the  most 
remarkabla  instances  of  a  thriving  and  popu- 
lous town  springing  into  existence  in  connec- 
tion with  the  system  of  railway  oommunioa- 
tion.  It  owes  its  erection  entirely  to  the  for- 
mation of  the  London  and  North  Western 
line  of  railway.  The  inhahitanta  oonsist 
almost  wholly  of  persona  in  the  employment  of 
the  railway  company,  with  their  families,  and 
the  tradesmen  and  shopkeepers  required  to 
supply  them  with  the  necessaries  and  oonve- 
niences  of  life.  The  houses  and  shops  in 
the  town  are,  of  oonrae,  nearly  all  new,  and 
they  are  well  buUt ;  the  atreeta  are  wide,  and 
the  footpaths  are  laid  with  aaphalte.  The 
town  ia  lighted  with  gas,  and  well  supplied 
with  water ;  a  powerful  steam-pump  supplying 
at  once  the  enginea  in  the  extensive  work- 
shops of  the  company,  the  locomotive  engines, 
and  the  housea  in  tiie  town.  This  pump 
raises  firom  80,000  to  90,000  gallona  of  water 
daily ;  the  portion  intended  to  be  used  by  the 
inhabitanta  paases  through  two  fllteiing  pro- 
cesses before  reaching  the  houses.  Baths  are 
also  provided  at  a  cheap  rate«  The  town  of 
Crewe  has  a  coundl  for  the  management  of 
the  affairs  of  the  community :  two-thirda  of 
the  council  ara  elected  by  the  workmen  and 
inhabitanta,  and  one-third  by  the  direotora  of 
the  railway  company.  Medical  attendance 
and  medicine  are  secured  for  the  workmen 
and  their  fkmilies  on  payment  of  a  amaU 
weekly  rate,  the  highest  charge  (that  for  a 
married  man  with  a  family)  bebig  fid,  per 
week.  A  field  in  the  neighbourhood  ia  used 
for  cricket-playing. 

The  railway  station  at  Crewe  ia  very  spacious 
and  splendid.  From  this  place  branch  off  Ave 
lines  of  railway,  aflbrding  ready  means  of 
communication  with  all  parts  of  the  country. 
The  wc^shops  and  machinery  of  the  NorUi 
Western  Railway  Company  at  Crewe  are  on  a 
very  extensive  scale.  Railway  carriages  and 
locomotive  enginea  are  manufactured  and  re- 
paired. The  number  of  earriagea  of  all 
kinds  maintained  at  Crewe  amounta  to  nearly 
700,  of  which  100  at  a  time  are  usually  under 
repair. 

CRIMPING  MACHINE.  Hughes'a 
crimping  machine,  patented  In  1844,  is  in- 
tended to  produce  all  those  varied  forms  in 
woven  goods  called  crimping,  fluting,  quilling, 
and  goffering,  fbr  rufih  or  roueke$,  A  female 
worker  employed  at  this  process  can  goffer 
about  288  yards  of  blonde  in  twelve  hours } 
the  new  machine  will  do  about  eight  times 
that  quantity  in  the  same  time.  The  machine 


consists  esaentiaUy  of  a  series  of  roda,  laid 
parallel,  and  revolving  on  their  axes  in  con- 
tact with  one  another.  The  muslin  or  other 
material  ia  drawn  between  the  rods,  and  re- 
oeivea  in  its  passage  a  series  of  flutinga  or 
other  wavy  forms,  the  praciBe  arrangement  of 
which  depends  on  the  shape  and  airangement 
of  the  rods.  The  machine  acta  on  a  principle 
nearly  analogous  to  that  employed  in  many 
departments  of  the  sheet  metal  manufacture ; 
such,  for  example,  as  the  preparation  of  cor- 
rugated aheet  iron  for  roofa. 

CRINAN  CANAIi,  in  Argyleahire,  was  con- 
structed for  the  purpoae  of  enabling  vessels 
of  small  burden  to  diapenae  with  the  rather 
dangerous  paasage  round  the  Mull  of  Can- 
tyre,  from  Loch^me  to  the  Sound  of  Jura. 
The  prefect  of  foorming  thia  canal  waa  first 
started  about  00  years  back  under  the  aus- 
pices of  the  then  Duke  of  Argyle.    Sir  John 
Rennie,  the  civil  engineer,  having  surveyed 
the  ground  and  reported  favourably,  an  act  of 
parliament    was    obtamad,   and  a  company 
formed  in  1798,  and  the  works  were  forthwith 
commenced.    The  canal  waa  opened  in  1801. 
Engineering  difficulties  in  constructing  the 
works,  and  alterations  in  the  original  plans, 
added  considerably  to  the  estimated  expense, 
and  parliamentary  granta  have  been  mora 
than  once  made  in  aid  of  the  company.     The 
canal,  although  not  more  than  9  miles   in 
length,  haa  been  of  great  service  to  the  coast- 
ing trade  of  the  west  of  Scotland  and  the 
Highlands.     The  number  of    looks  in  the 
Crinan  Canal  is  15;  the  average  breadth  is 
24  feet,  and  the  dcqsth  of  water  10  fleet :  if 
found  neceasaiy,  Ifi  feet  depth  of  vrater  eould 
be  maintained.     Since   1818  the  canal  haa 
been  under  the  management  of  the  Commis- 
sioners  of  the  Caledonian  Canal,  with  the 
navigation  of  which  it  is  intimately  connected ; 
together  these  canals  form  an  important  por- 
tion of  the  inland  passage  between  Glasgow 
and  Inverness.    In  1848  the  dues  on  vessels 
and  merchandise  were  somewhat  reduoed,  aind 
an  inereaae  of  traiBe  Is  anticipated.    Veaaela 
of  300  tone  burden  can  pass   through   th« 
canal. 

CROCKET,  ia  an  ornament  of  ftequent  nsa 
in  Gothic  architecture.  It  conaiata  of  leafy 
buds  growing  out  of  the  angular  sides  of  pin* 
nades  and  the  label  moulding  of 
and  doors. 

CRONSTADT,  or  KRONSTADT.  Thera  i 
two  important  commercial  towna  of  this  name, 
one  in  Transylvania  and  the  other  in  Ra««iA. 
Cronstadt  in  Transylvania  manufaotures  doth, 
linens,  cottons,  coarse  woollen8,hoaiery,woollea 
yam,  ftc,  flasks  of  maple  wood,  &o.  Thera 
ia  a  paper-mill,  and  two  grounda  for  Ueaohuifi 
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GroBsUidt  vtts  the  first  pUoe  in  Tnm- 
sylvuiiA  where  a  ptintmg-prese  was  eita- 
Uished.  The  town  has  a  veiy  important  oom- 
meroe  in  manafactarad  9<>o^9  Anatriaii  and 
Tmkish  ptodnee,  salt,  dto.,  which  is  ehisfly  in 
the  hands  of  a  Greek  trading  company. 

Citmatadt  in  Bnasia  is  the  harbomr  of  St 
Pstsrsborg,  and  the  principal  naval  station  of 
Bonia.    There  are  three  harhoon,  one  of 
vhieh,  ospahle  of  containing  flOO   ships,  is 
iSotted  to  merchantmen.  The  imperial  naval 
htrboor  is  ftvmed  by  a  mole,  and  can  aocom- 
modste  85  ships  of  the  line  besides  smaller 
TOwdj.    A4}s4sent  to  it  are  slips  for  bnikBng 
ihqM,  a  powder  tnagasinfti  a  mannfaotoiy  of 
|Rtefa,  tar,  Ac    Vessels  are  repaired  and  built 
in  the  Uunge  eaoal  of  Peter  the  Great,  which 
rans  directly  into  the  town  between  the  middle 
sad  merchant's  harbour.    Near  it  are  the  va- 
noos  doeks  for  xepairing  ships ;  the  fonndxy, 
vhieh  sappHes  annually  1300  tons  of  bombs, 
bsUs,  Uo. ;  the  admiralty  rope  walk,  tar  works, 
and  ezeeUent  wet  docks.    By  the  Catherine 
Csnal  Teeaels  are  enabled  to  take  their  stores, 
numition,  Ae^  dirsotly  fiom  the  store  hottses. 
laige  Tesaels  load  and  unload  at  Gfonstadti 
aad  the  eaigoes  are  conveyed  to  and  from 
St.  Petsrsbnrg  by  lighters ;  but  vessels  draw- 
ing not  more  than  8^  feet  water  can  get  over 
the  bar  of  the  Neva. 
CBOTON  AQUEDUCT.     [Aqubouot.] 
CROTON,  is  the  name  of  a  plant  which  is 
Isigeiy  used  in  medicine.    CascsriUa  bark  is 
yielded  by  the  CrotoM  easeanUoj  atree  or  shrub 
growing  in  the  viianity  of  Jslapa.    It  oeeors 
in  pieces  about  a  foot  long.    The  eoilonr  ex- 
ternally b  yellowish,  ash-gray,  or  vsqring  to 
raddiah  bcown :  this   last  colour  is  mostly 
owing  to  the  presence  of  lichens.    The  inner 
^tufaee  is  a  dir^  or  rusty  brown  colour.    The 
oiour  is  C^ntly  sromatie :  taste  bitter,  not  un- 
pteasant,   and    stimulating.     One  pound  of 
Wk  yields  one  drachm  and  a  half  of  volatile 
itL    This  bark  is  sometimas  mixed  with  cin- 
chona barks,  being  called  Cfray  Fever  JSttrk, 
Cniomiigiuimy  an  inhabitant  of  the  Moluoess, 
Geyloo,  and  other  parts  of  the  East  Indies,  is 
ft  powerful  drug ;  every  part,  wood,  leaves,  and 
frvxt,  seems   to   participate   equally  in   the 
«Besgy.    The  Molucca  yrainSf  formerly  used 
m  meificine,  were  the  seeds  of  this  species. 
Crvtom   Uuxi/erum  is  a  native  of   the  East 
I^Mlin.    This  species  is  said  to  furnish  the 
^ae«t  of  all  the  sorts  of  lac,  but  scarcely  ever 
^*  find  its  way  to  England ;  it  is  very  pure,  of 
%  ^rieht  red,  and  famishes  a  brilliant  varnish 
^  CeykML     iVom  the  Orvion  baltamtftntm, 
thp  liqucnr  called  £at$  d*  MatUf  is  distilled. 
CRUdBIiBy  14  A  chemical  veasel  in  which 
"atanfcn  are  exposed  to  high  temperatures. 


Earthen  crucibles  are  used  in  assi^g  ores ; 
for  these  purposes  the  refractory  Idndi  ealled 
Hessian  or  Cornish  crucibles,  are  prepared. 
Black  lead  omoibles,  formed  of  about  three 
parts  of  plumbsgo  and  one  of  good  olsy,  are 
much  employed,  especially  in  melting  metals. 
Glaas-makers'  crucibles  are  usually  inade  of 
Stourbridge  day.  Crucibles  of  silver  and  of 
platinum  are  employed  in  various  chemical 
prooesses. 

CRUTH,  or  CRWTH,  A  musical  instru- 
ment of  the  viQUn  loud,  was  formerly  much 
used  in  Wales,  It  had  m,  strings  apd  was 
somewhat  of  the  lute  form, 

CRYO'PHORUS.  Dr.  Wollaston  gave  this 
name  to  an  instrument  invented  for  the  pur- 
pose of  exhibiting  the  congelation  of  water  in 
consequence  of  evaporation.  It  consiats  of 
two  glass  bulbs  connected  by  a  bent  stem. 
One  of  the  bulbs,  if  cooled  when  empty, 
causes  water  to  fireeae  in  the  o^er,  U^e  stem 
being  in  vacuo. 

CRYPT,  is  the  nsme  given  hy  arohitects  to 
a  low-vaulted  chamber,  the  vaulting  of  which 
is  supported  on  oolamns  and  the  basement 
walls  of  a  church  or  cathedral.  Some  oiypts 
have  become  the  receptacle  of  Uie  monuments 
of  the  dead,  as  at  the  abbey  of  St.  Denis, 
Crypts  are  far  from  being  common  to  all 
churches  and  cathedrals. 

CRYSTALS ;  CRYSTALLOGRAPHY.  Al- 
though the  study  of  crystals  as  a  sdenoei 
apart  firom  their  practical  applications  in  the 
arts,  does  not  belong  to  the  present  work,  it 
mi^  be  useful  to  explain  certain  terms  and 
properties,  which  are  constantly  in  nse  when 
oiystals  are  spoken  of.  Mineralogists  have 
adopted  certain  groups  of  frimary  and  m- 
wndary  forms,  as  a  means  of  classiQring  orys^ 
tala.  The  primary  forms,  according  to  one 
system  of  crystallography  ("for  there  are  more 
aystqms  than  one),  consist  of  tlie  cu&«,  the 
•quore  pritm%  the  rijfhi  rKomMe  prwnt  the 
ebUqne  thamhic  pritm^  the  douUjf  obUque  prUm, 
and  the  rKomhitid  or  rhamkohtdronn  The  na- 
ture of  these  forms  may  be  beat  explained  by 
showing  the  relations  between  them.  The 
eub4  has  the  weU-known  form  of  a  die,  with 
six  equal  surfaces.  If  the  lateral  edges  of  the 
cube  be  supposed  to  be  longer  or  shorter  than 
the  terminal  edges,  a  t^uar^jprum  would  be  pro- 
duced; if  two  opposite  lateral  edges  of  a 
square  prism  could  be  pressed  towards  each 
other,  the  parallelism  being  kept,  a  right 
rhomhic  frUm  would  be  formed ;  if  this  prism 
could  be  pressed  in  the  direction  of  either  of 
the  diagonals  of  its  terminal  plane,  sp  as  to 
make  the  figure  overhang  the  base  in  that 
direction,  an  gbUque  rhfu^c  prum  would  he 
r^resented;  and  if  again  pressed  in  the  di- 
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reotion  of  the  other  diagonal,  so  that  it  should 
overiiang  the  base  in  both  dbrections,  a  tUfublif 
oblique  prism  would  be  fonned.  If  a  cube  be 
made  to  stand  on  one  of  its  angles  by  placing 
the  fingers  on  an  opposite  one,  and  if,  while 
held  in  this  position,  the  two  angles  oould  be 
pressed  nearer  together  or  drawn  further 
apart,  the  altered  oabe  would  become  a 
rhombmtL 

The  ucondary  forms  of  oystals  are  sup- 
posed to  be  oocasioned  by  some  natural  in- 
fluence operating  upon  the  first  germ  of  the 
oystal,  and  continuing  during  the  period  of 
its  increase  in  size.  The  number  of  known 
secondary  forms  belonging  to  each  system  is 
already  veiy  great;  in  one  mineral,  carbonate 
of  lime,  they  amount  to  many  hundreds. 
Giystala  occur  more  frequently  in  the  se- 
condary than  the  primary  forms.  Twin  eryi- 
tali  are  produced  by  the  union  of  two  or  more 
crystals  according  to  some  regular  plan,  so 
that,  if  any  number  of  twin  crystals  of  the 
same  kind  of  mineral  should  be  found  they 
would  be  fashioned  in  the  same  manner. 

The  crystallisation  of  salts  from  solution  in 
fluids  generally  takes  plaoe  when  the  solutions 
are  considerably  evaporated,  but  the  degree  of 
evaporation  is  very  Cerent  for  different  sub- 
stances. Some  salts  begin  to  ctystallise  at 
the  surface  very  soon  after  evaporation  com- 
mences; and  others  (for  example  sugar) 
must  be  evaporated  to  the  consistence  of  a 
thick  syrup  before  any  crystals  will  be  formed. 
Hot  fluids  will  generally  dissolve  more  matter 
than  cold  ones,  and  crystals  are  frequently 
produced  during  the  cooling  of  the  hot  solu- 
tion. Some  soluble  substances  however  can- 
not be  brought  to  crystallise  under  any  cir- 
cumstances hitherto  tried;  but,  on  the  solvent 
evaporating,  a  thick  pasty  matter  is  left,  which 
byfbrther  evaporation  becomes  a  hard  solid 
mass.  Camphor  affords  an  instance  of  the 
formation  of  crystals  by  volatilization.  The 
slags  of  furnaces  wiU  fluently  be  found  to 
contain  crystallised  matter;  and  the  common 
rolls  of  sulphur  when  brolDsn  will  frequently 
present  small  cavities  lined  with  thin  needle- 
like crystals.  Becquerel,  Crosse,  Fox,  and 
others,  by  the  electrical  induction  of  chemical 
action,  have  effected  the  crystallisation  of 
mineral  bodies  which  are  wholly  insoluble  in 
any  fluid  which  does  not  subject  them  to  im- 
mediate chemical  change. 

CUBA  is  the  laiigest  of  the  islands  which 
eonstitnte  the  Columbian  Archipelago,  in  the 
foreign  West  Indies.  The  objects  raised  for 
consumption  and  exportation  are  sugar,  coffee, 
tobacco,  cotton,  cocoa,  and  indigo;  but  the 
last  three  on  a  very  small  scale.  As  immense 
Inots  are  not  cultiTated,  bat  only  used  as 


pasture  ground,  the  number  of  cattle  is  very 
great,  and  hides  form  an  article  of  exporta- 
tion. About  3,000,000  acres,  or  one-four- 
teenth of  the  whole  surface  of  the  island,  is 
under  cultivation.  The  uncultivated  part  con- 
tains large  prairies  of  great  fertility,  on  which 
great  numbers  of  cattle  pasture;  but  the 
greatest  part  is  overgrown  with  large  forsst- 
trees,  some  of  which  supply  excellent  timber 
for  ship- building.  Gold  and  copper  have  been 
found  in  the  Sierra  del  Cobre. 

In  few  countries  has  commerce  increased 
so  rapidly  as  in  Cuba.  About  1760  the  expor- 
tation of  its  own  produce  amounted  to  htUe 
more  than  two  milUons  of  Spanish  doUars  in 
value:  in  1760  the  produce  of  sugar  and 
coffee  together  amounted  to  5,000,000 lbs.;  in 
1800,  to  above  40,000,000  lbs.  In  1820  the 
exports  of  these  articles  reached  100,000,000 
lbs. ;  and  in  1847  the  quantity  of  sugar  alone 
exported  had  advanced  to  250,800  tons,  or 
575,232,000  lbs.  In  1842  the  e^qporto  of  Cuba 
amounted  to  26,000,000  dollars.  Havana  is 
by  far  the  largest  port  for  foreign  trade.  The 
chief  articles  of  importation  are  provisions, 
particularly  flour,  rioe,  and  maize,  butter, 
cheese,  candles,  tallow,  jerked  beef  and  hams, 
and  salted  flsh  and  cod.  Brandy  and  the  wines 
of  Spain,  France,  Portugal,  and  (Germany, 
also  form  a  considerable  branch  of  importa- 
tion. As  Cuba  has  no  manufactures,  cotton 
stuffs,  woollen  goods,  linens,  hardwares,  and 
silk  stufi^,  are  imported  to  a  laii^  amount. 
Of  the  whole  exports,  rather  more  than  one- 
third  are  to  England!,  and  one -fifth  to  the 
United  States.  Of  the  whole  imports  about 
one-eighth  are  from  England,  and  one-fourth 
finom  the  United  States.  The  recent  change 
in  the  sugar  duties  has  largely  increased  the 
English  consumption  of  Cuba  sugar. 

The  exports  fh>m  Oreat  Britain  to  Cuba, 
in  1848,  amounted  in  value  to  733,169/.  The 
chief  items  were :— • 


Bran  and  copper  manufitcturee 

Cows          ...       .M       •••  ..• 

Cotton  muiufkchirei  •••  m« 

Bartbflnware       ...       .«  .^ 

Hardware  and  cutlflry  •••  m« 

Iron  and  steel  Kooda     ...  ••• 

Linen  manufacturea     ...  ... 

Woollen  manufiictttrea  ..« 


...    19,45} 
14.4- 


...    «4.4ll 

M.  ai.57S 

...  83.a50 
...  SIS.IS1 
».    41,907 


Among  the  articles  imported  from  Cuba  in 

1848  were:—  > 

•••        •••    MG.SSOlbt.       I 

4S.Allcvt«- 

—     '...    734jnc«ti. 

...    «U.9e«)b».     j 

The  internal  traffic,  formerly  impeded  \if\ 
the  badness  of  the  roada,  is  maoh  faoilitatai 
by  the  introduction  of  railroadSt  of  which  theri 
were  800  miles  opea  in  1847 1  the  eoMtingii 


Coflbe 

Molaiaei 

Rum 

•*• 
... 
... 

•M 

... 

•M 

Sunr 

TOMCCO 

... 

... 

... 
... 
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fende  »  afitire,  4^000  small  veasels  being  used 
to  biing  the  prodoee  of  the  neighbourhood  to 
HavBiui  slona. 

CUDDAPAH  DIAMONDS.    [Diamond.] 

CUIBASS  or  CUHtASSE.  The  cuirass, 
in  ianDer  dt^a,  was  a  piece  of  defensive  ar- 
mmr^  made  of  metal,  and  serving  to  cover 
the  body  fiN>m  the  neck  to  the  girdle,  both  be- 
fine  and  behind ;  the  front,  called  the  breast- 
plate,  and  the  hinder  part  or  back  plate  were 
Cutened  to  each  other  by  straps,  buckles, 
hooks,  or  some  other  contrivance.  The  Egyp- 
tians aie  eaid  to  have  been  the  inventors  of 
SQch  annoor,  bat  among  that  people  it  con- 
Bsted  of  folds  of  linen.  Cuirasses  of  brass 
or  Bteel,  and  occasionally  of  gold  or  silver 
hi^iy  ornamented,  vrere  used  by  the  Gieeks 
lod  Romans.  After  having  been  long  disused, 
the  coirasa  was  revived  in  Europe  about  ihe 
middle  of  the  fourteenth  oentuiy.  In  the 
Medieval  Exhibition  of  1850  many  curious 
spedmiens  of  these  old  cuirasses  were  collected. 
Is  the  English  service  the  cuirass  was  again 
<iisaaed  alter  the  reign  of  George  n.  Since 
the  year  1820,  however,  it  has  been  revived  as 
pan  of  the  aceoutrements  of  the  life-guards. 

CULTIYATOB.  The  names  of  OuUivaior 
and  Saxri/Ur  are  sometimes  given  to  an  agri- 
ealtursl  machine  on  three  wheels,  which  has 
£ve  anas  or  vertieal  bais,  the  lower  ends  of 
whidi  tre  shipped  something  like  ploughshares. 
These  points  or  rather  blades  project  forward, 
and  act  to  A  slight  depth  upon  the  earth  as 
the  machine  proceeds.  They  sre  adapted  for 
strong  retentiTe  day  soils.  A  Cultivator  vras 
exhibited  at  the  Smithfield  Cattle  Show,  1850, 
by  Mr.  South  of  Uxbridge ;  similar  in  prin- 
ciple to  some  now  in  use  at  the  royal  farms 
in  Windsor  Forest. 

Hsnis'B  Annular  Cultivator,  registered  in 
I'^Vl,  has  seven  shares  or  cutters  ranged 
T-jfUid  a  circle,  intended  to  ensure  a  more 
^naUa  action  on  the  soil  than  when  they  are 
^fraoged  in  right  lines 

CUMBERLAND.  This  county  is  rich  in 
loinenk ;  comprising  silver,  copper,  lead,  iron, 
phnsbago,  limestone,  and  coal.  The  principal 
k^i  mines  are  situated  at  Alston,  and  are  al- 1 
20^  esehishrely  the  property  of  Gireenwich 
Hospital,  to  which  institution  they  wereappro- 
fRAtcd  by  act  of  parliament  on  the  attainder 
'-''  the  Ettl  of  Derwentwater.  Silver  and  cop- 
F^  sfe  fiEnmd  in  some  of  the  mines  in  the 
sazBc  vema  with  the  lead  ore.  Silver  and  lead 
■le  got  in  abimdance  at  Greenside  and  Eagle- 
^ng  in  Patterdale.  Veins  of  lead-ore  have 
^«n  found  and  worked  between  Skiddaw  and 
Saddleback,  in  Buttermere,  Newlands,  and 
Tbomthwaite.  There  are  copper  mines  at 
Alston,  CftUheek,  and  at  Wythbum,    There 


is  one  also  below  the  level  of  Derwent-water, 
and  another  in  the  parish  of  Lowes-water.    A 
very  rich  vein  of  gold  is  said  to  have  been  dis- 
covered at  Newlands  by  a  German,  in  the  time 
of  Queen  Elizabeth;   but  the  working  was 
discontinued  in  consequence  of  a  law-suit  be- 
tween that  queen  and  the  Earl  of  Northum- 
berland, iben  the  lord  of  the  manor  of  Der- 
went-fells.    Iron-ore  is  raised  in  great  abun- 
dance near  Egremont ;  the  thickness  of  the 
band  of  ore,  which  is  hard  sol^d  metal,  is  said 
to  be  between  twenty-four  and  twenty-five  feet. 
The  quantity  of  iron  ore  shipped  from  Ulver- 
ston  and  Bairow  is  very  great :  300  carts  of 
ore  are  taken  daily  from  Lindale  to  Barrow 
for  exportation.    The  ore  of  this  county  pro- 
duces upwards  of  double  the  quantity  of  me- 
tal that  is  got  from  iron  ore  in  general ;  and 
it  is  often  mixed  in  the  smelting  furnaces  with 
the  South  Wales  ore  to  produce  a  particular 
quality  of  iron.    Coal  is  worked  to  a  large 
amount  at  Whitehayen,  Workington,  and  in 
the  vicinity  of  Maiyport,  from  whence  it  is 
exported  to  Ireland  and  the  west  of  Scotland. 
The  eastern  part  of  the  county  also  abounds 
in  coal,  particularly  Tindale  fell,  Talkin,  and 
Blenldnsop,  which  produce  the  chief  supply 
for  Carlisle,  Brampton,  Penrith,  and  the  inter- 
mediate country.  Some  of  this  coal  is  now  ex- 
ported at  Port  Carlisle  te  Ireland  and  Scotland. 
There  are  collieries  at  Gilcrux,  Arkleby,  Ough- 
terside,  Bolton,  and  Hewer-hill.    limestone 
is  very  abundant  in  many  parts  of  the  county. 
In  some  places  it  is  burnt  in  great  quantities 
for  exportation,  particularly  to  the  west  of 
Scotland.    At  CaUands  the  limestone  is  over- 
laid by  the  coal  measures  on  all  sides.  Plum- 
bago, or  black  lead,  is  found,  in  irregular 
masses,  in  a  rock  of  gray  felspar  porphyry  at 
Borrowdale  near  Keswick.    A  little  cobalt  has 
been  got  at  Newlands;   and  antimony  near 
Bassenthwaite ;  but  this  is  not,  we  believe, 
now  worked.    Lapis  calaminaris,  small  quan- 
tities of  manganese,  galena,  iron  pyrites,  and 
spar  of  various  kinds  and  of  different  colours 
and  forms  are  found  in  several  places.    Slate 
of  a  pale  blue  colour  and  of  the  finest  quality 
is  plentiful  in  Cumberland. 

The  agrioultture  of  the  county  has  improved 
considerably  of  late  years,  and  great  quanti- 
ties of  com  and  produce  of  various  kinds  are 
now  exported.  The  chief  exports  are  from 
Port  Carlisle,  Whitehaven,  Workington,  and 
Maryport,  and  consist  of  cattle,  sheep,  poultiy, 
grain,  potatoes,  butter,  bacon,  &c.  The  land 
being  divided  into  smedl  farms,  the  dairies  are 
necessarily  on  a  small  scale,  though  their  pro- 
duce is  excellent,  and  bears  a  high  price  in  the 
market 

The  cotton  and  woollen  maaufacturee  are 
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carried  on  to  a  small  extent  in  Cumberland, 
and  there  are  manufactures  connected  with 
the  mining  products  ;  but  it  can  scarcely  be 
called  a  manufacturing  county. 

CUMIN,  or  CUMMIN,  is  the  fruit  (mis- 
called the  seed)  of  a  plant  cultivated  in  the 
East.  Externally  it  is  of  a  grayish  yellow  co- 
lour, and  is  larger  than  that  of  caraway  or 
anise.  The  odour  is  strongly  aromatic  and 
rather  unpleasant ;  the  taste  is  warm,  bitter, 
and  disagreeable.  The  odour  and  taste  are 
mainly  due  to  a  volatile  oil  which  is  more 
abundant  in  this  fruit  than  inmost  umbellife- 
rous plants  :  one  pound  yields  half  an  ounce 
of  this  oil,  according  to  some  authorities ; 
while  ten  pounds  yield  only  three  ounces  and 
a  half,  according  to  others.  Notwithstanding 
this  large  quantity  of  oil,  the  finuts  are  fre- 
quently eaten  by  insects. 

The  disagreeable  odour  of  Cumin  seems  to 
have  gradually  discarded  it  from  medicine 
for  man,  and  restricted  its  use  to  veterinary 
medicine.  Its  employment  in  this  way  may 
be  a  relic  of  its  ancient  repute,  for  the  Israel- 
ites esteemed  it  highly  as  a  remedy  for  cattle 
after  the  bites  of  insects.  Still  it  is  a  valuable 
drug;  it  enters  into  the  composition  of  many 
curry-powders,  but  should  be  introduced  into 
these  in  very  small  quantity. 

CUMNOCK,  in  Ayrshire,  affords  an  illus- 
tration of  the  effect  even  of  a  trifling  manu- 
facture to  give  a  sort  of  celebrity  to  a  town. 
Weaving  and  hand-sewing  employ  a  portion 
of  the  population ;  threshing  mills  are  made 
here,  and  pottery  was  formerly  extensively 
made ;  but  the  manufacture  which  has  ren- 
dered the  village  somewhat  celebrated  is  that 
of  the  well  known  wooden  snuff-boxes,  which 
are  so  generally  admired. 

CURRANT,  a  well  known  hardy  fruit,  pro- 
duced by  two  species  of  the  genus  Bibe$.  The 
red  ouirant  is  remarkable  for  the  mixture  of 
sweet  and  acid  in  its  fruit,  and  for  the  beauty 
of  its  semitransparent  red  or  yellow  berries. 
In  the  fruit  of  the  black  currant,  a  powerful 
and  agreeable  aromatic  principle  takes  the 
place  of  acidity.  The  currants  of  the  grocers' 
shops  are  the  dried  berries  of  a  small  kind  of 
grape,  chiefly  cultivated  in  the  Morea  and  the 
Ionian  Islands,  Corfri,  Zante,  Ac  Of  these 
dried  currants  no  less  than  429,720  cwts.were 
imported  in  1850.  A  machine  has  been  lately 
registered  by  Mr.  Weatherley  for  cleaning 
dried  currants.  In  the  ordinary  method, 
the  currants  are  cleaned  by  rubbing  them 
in  a  sieve  or  doth.  But  in  Mr.  Wea- 
therley's  machine,  there  is  a  hollow  case 
made  of  wire  gauze ;  within  this  is  a  cylinder 
or  axle,  from  which  radiate  bundles  of  split 
whalebone.    When  the  currants  are  pat  into 


the  case,  and  the  cylinder  made  to  rotate,  the 
whalebone  brushes  clean  them  from  dirt,  and 
the  dirt  falls  through  the  meshes  of  the  wire 
gauze. 

CUSCO-CHINA.  This  bark  comes  from 
Cuzoo  in  Peru ;  but  the  tree  which  yields  it  is 
altogether  unknown.  The  alkaloid  is  procured 
by  the  same  process  as  is  used  for  dnchonia, 
which  it  resembles  in  its  physical  qualities, 
but  differs  from  in  its  chemical  properties. 
The  taste  is  more  bitter,  rather  heating,  and 
subastringent.  It  is  equally  insoluble  in  Water, 
but  easily  so  in  alcohol  and  in  sulphuric  aether. 
It  forms  with  acids  salts  which  resemble 
those  of  dnchonia,  but  have  a  more  bitter 
taste. 

CUSTOMS-DUTIES  consist  for  the  most 
part  of  taxes  levied  upon  goods  and  prodaoe 
brought  for  consumption  from  foreign  coun- 
tries ;  but  such  duties  are  also  sometimes  col- 
lected upon  exports  made  to  foreign  countries, 
and  upon  goods  and  produce  passing  from  one 
port  to  another  of  the  same  country.  Since 
the  abolition  of  the  export  duty  on  coal  in 
1845,  the  only  duties  outwards  consist  of  an 
ad  valorem  duty  of  one-half  per  cent,  on  the 
shipment  of  some  articles  of  British  produc- 
tion. 

Shortly  before  Sir  Robert  Ped's  fiiscal  re- 
forms, there  were  customs*  duties  levied  on 
considerably  more  than  a  thousand  different 
artides;  he  reduced  this  number  to  813  in 
1842,  and  to  382  in  1845 ;  and  fiirther  reduc- 
tions have  still  taken  place. 

The  net  amount  of  duties  collected  in  the 
United  Kingdom  on  imported  articles,  after 
the  deduction  of  drawbacks,  repayments,  ^bc., 
in  the  several  years  ftom  1830  to-1850 
follows : — 


1880 

t 

^£21,622,683 

1831 

21,272,203 

1832 

21,714,55^1 

1833 

20,892,902 

1834 

21,282,060 

1835 

21,873,814 

1836 

22,758,369 

1887 

21,849,100 

1838 

22,121,038 

1839 

22,958,254 

1840 

23,153,958 

1841 

23,302,152 

1842 

22,356,324 

1843 

22,450,074 

1844 

23,864,494 

1845 

20,196,853 

1840 

22,168,735 

1847 

21,539,775 

1848 

22,477,609 

1840 

22,194,600 

1800 

i 

21,904,566 
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into  shape  by  swa^ng  or  hammering  it  with 
a  did ;  and  the  knife  thus  far  finished,  is  tem- 
pered, ground,  sharpened,  and  polished. 

In  making  9k  fork,  the  end  of  a  steel  bar  is 
first  made  red  hot ;  it  is  hammered  so  as  to 
give  a  rough  approximation  to  the  shape  of 
the  shank  or  tang ;  it  is  again  heated,  and  a 
blow  from  a  die  or  stamp  gives  the  proper 
contour;  the  prongs  are  cut  out  bya  powterful 
blow  from  a  stamp  of  peculiar  form ;  and  the 
fork  is  finally  annealed,  hardened,  ground, 
and  polished.  It  is  this  process  of  fork-grind- 
ing which  has  so  often  been  made  a  subject 
for  comment ;  the  fork  is  ground  dry  upon  a 
stone  wheel,  and  the  particles  of  steel  and 
grit  are  constantly  entering  the  lungs  of  the 
workmen,  thereby  ruining  the  health  and 
shortening  the  dcmUlon  of  life.  Many  con- 
triyances  have  been  devised  for  obviating  this 
evil ;  but  the  fork-grinders  have  not  seconded 
these  efforts  so  zealously  as  might  have  been 
anticipated. 

In  making  pen  and  pocket  knives,  a  slender 
rod  of  steel  is  heated  at  the  end,  hammered 
to  the  form  of  a  blade,  and  carried  through 
many  subsequent  processes.  But  the  putting 
together  of  these  hinged  knives  requires  more 
time  than  the  making  of  the  blades,  and 
affords  a  curious  example  of  minute  detail. 
When  the  pieces  of  ivory,  pearl,  tortoiseshell, 
horn,  bone,  or  other  substance,  which  are  to 
form  the  outer  surface  of  the  handle,  are 
roughly  cut  to  shape;  when  the  blade  has 
been  forged  and  ground ;  and  when  the  steel 
for  the  spring  is  procured — the  whole  are 
placed  in  the  hands  of  a  workman,  who  pro- 
ceeds to  build  up  a  clasp  knife  from  the  little 
fragments  placed  at  his  disposal.  So  many 
are  the  details  to  be  attended  to,  that  a  com- 
mon two-bladed  knife  has  to  pass  through  his 
hands  seventy  or  eighty  times  before  it  is 
finished. 

In  making  a  razor^  more  care  is  required 
than  in  most  kinds  of  knife  making.  A  piece 
of  steel  is  heated  and  hammered  at  the  end; 
it  is  again  hammered  on  a  round  anvil  to  make 
the  blade  concave ;  by  cutting  and  forging  it 
is  brought  to  the  peculiar  shape  which  a  ra* 
zor-blade  often  presents  ;  it  is  ground  upon  a 
small  grindstone,  to  give  the  concavity  with- 
out which  it  could  not  be  sharpened  to  the 
requisite  degree;  it  is  tempered  with  very 
great  care,  and  is  finally  polished.  The  re- 
cently-patented Quard  razors  are  somewhat 
complicated  contrivances  for  shielding  the  skin 
of  a  clumsy  user  from  being  cut. 

The  making  of  handU$  for  cutlery  is  a  very 
large  department  of  Sheffield  industry.    Mo- 
ther o'  pearl,  ivory,  ebony,  bone,  horn,  ^.| 
tween  the  tang  and  the  blade,  is  iiufaioned  |  are  pu^ased  in  large  quantities ;  and  the 


CUTCH,  a  prindpality  in  the  west  of  India, 
ii  one  of  those  in  which  cotton  is  grown.  The 
coltiTation  is  carried  on  extensively,  and  the 
prodoce  exported  in  return  for  grain,  of  which 
a  sufficiency  is  not  grown  for  consumption, 
ind  which  is  procured  from  Gtgerat  and  Smde. 
Iron  ore    occurs   generally  throughout  the 
ooontzy,  and  in  most  parts  coal  is  found  in 
abondanee.    The  wool  of  the  Cutch  sheep  is 
of  long  staple  but  coarse,  answering  well  for 
the  msDufaetare  of  blankets  and  carpeting : 
thevdght  of  the  fleece  averages  from  four 
and  a  half  to  five  pounds.    Coarse  woollen 
doths  are  made  and  used  by  the  inhabitants. 
Mandavee,  the  principal  sea- port  of  Cutch, 
is  situated  on  the  shore  of  the  Indian  Ocean, 
and  is  the  most  populous  place  in  the  princi- 
pality.   The  port  is  an  open  roadstead  with  a 
creek ;  there  are  250  vessels  belonging  to  the 
place,  bj  means  of  which  a  very  considerable 
tnde  is  carried  on  with  Zanguebar  and  the 
▼bole  east  coast  of  Africa,  wi^  the  Bed  Sea 
iBd  Arabia,  with  the  Persian  Gulf,  Mekran 
aad  Sinde,  and  with  India  as  far  as  Ceylon. 
The  vessels  employed  in  this  traffic  vary  from 
^  to  300  tons  burden ;  they  carry  a  large  la- 
teen sail,  aad  have  two  masts,  but  are  never 
decked ;  they  are  navigated  by  native  pilots, 
who  have  acquired  the  use  of  the  quadrant, 
and  steer  by  charts.      The    most  valuable 
branch  d  the  trade  of  Mandavee  is  that  car- 
ried on  with  the  eastern  coast  of  Africa,  a  dis- 
tance of  3000  miles,  whence  the  merchants  of 
Catch  procure  ivory,  rhinoceros  hides,  and 
other  valnable  articles.    The  principal  article 
of  export  Is  cotton. 

CUTLBEY.  Nearly  all  the  cutlexy  used 
in  this  eountxy,  and  a  vast  quantity  of  that 
which  is  met  wiUi  in  other  parts  of  the  world, 
is  made  at  Sheffield.  It  is  one  of  those  euri- 
ees  examples  which  the  history  of  manufac- 
tores  often  presents,  of  the  settlement  of  a 
partjeolar  branch  of  industry  in  one  spot, 
vhcre  the  skill  of  the  inhabitants  becomes 
^sbitnaied  to  that  particular  manufacture. 

CoEtlery  is  generally  considered  to  comprise 
Bost  steel  cutting  instruments,  such  as  table 
knives,  pen  and  pocket  knives,  lancets,  razors, 
'•mbes,  saws,  scissors,  shears,  spades,  edge 
tools,  Ac  Swords  would  also  come  under 
tikis  dassifieation ;  but  it  is  remarkable  that 
ivards  ave  made  principslly  at  Birmingham, 
and  not  at  Sheffield.  The  number  of  processes 
to  m^ke  each  kind  of  cutting  instrument  de- 
pends on  various  drcnmstances.  In  making 
s  Uble-km/e,  tar  example,  a  piece  of  bar  steel 
u  cut  off;  it  b  forged  to  a  rough  blade  shape ; 
■  small  piece  of  iron  is  welded  to  it,  and 
forged  to  form  the  tang ;  the  shoulder,  be- 
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hard  cement  The  cow-hoose,  like  all  m 
Holland,  has  a  broad  passage  in  the  middle, 
and  the  cows  stand  with  their  heads  towards 
this  passage,  which  is  paved  with  clinkers,  or 
bricks  set  on  edge.  Their  tails  are  towards 
the  wall,  along  which  nms  a  broad  gutter  sank 
six  or  eight  inches  below  the  level  of  the  place 
on  which  the  cows  stand.  The  cows  stand  or 
lie  on  a  sloping  brick  floor,  and  have  but  a 
small  quantity  of  litter  allowed  them,  which 
is  removed  every  day  and  carried  to  the  dung- 
heap  or  to  the  pig-sties.  Whenever  the  litter 
is  removed,  the  bricks  are  swept  clean ;  and 
in  summer  they  are  washed  with  water.  In 
Holland  the  cows'  tails  are  kept  up  by  a  cord 
tied  to  the  end  of  them,  which  passes  over  a 
pulley  with  a  weight  at  the  other  end,  as  we 
see  practised  with  horses  that  have  been 
nicked ;  thus  they  cannot  hit  themselves,  or 
the  person  who  milks  them.  The  cows  are 
fastened  in  a  way  so  as  to  give  them  fireedom 
of  movement  without  striking  their  neighbours 
with  their  horns.  The  mangers  or  troughs 
are  of  wood,  or  of  bricks  cemented  together, 
and  are  kept  as  clean  as  all  the  rest  of  the 
cow-house.  In  Switzerland  the  cow-houses 
are  similar,  but  there  is  also  a  rack,  the  back 
of  which  towards  the  passage  shuts  up  with  a 
board  on  hinges. 

The  utensils  of  the  dairy,  such  as  pails, 
churns,  vats,  &c.,  are  usually  made  of  white 
wood,  and  are  easily  kept  clean  by  scalding 
and  scouring.  Leaden  troughs  are  used  in 
large  dairies.  Brass  pans  have  the  advantage 
of  being  readily  warmed  on  a  chafing-dish  in 
winter.  In  Devonshire  tin  or  brass  pans  are 
frequently  used  instead  of  earthenware.  In 
Holland  the  milk  is  invariably  carried  in  brass 
vessels.  Cast-iron  pans  have  been  invented, 
which  are  tinned  inside.  Glass  and  white 
ware  are  used  for  the  same  purpose ;  espe- 
cially owing  to  the  repeal  of  the  glass  duties, 
since  which  time  glass  has  become  extensively 
used  in  dairies. 

The  dairy  farms  of  England  are  chiefly  in 
Gloucestershire,  Devonshire,  and  Cheshire. 
They  require  a  smaller  capital  than  arable 
farms  of  the  same  extent.  The  chief  outlay  is 
in  the  purchase  of  cows. 

The  principal  duties  of  the  dairy  are  noticed 
under  Butter  ;  Cheese  ;  Churn  ;  Milk. 

DALAGO'A  or  DELAGOA  BAY,  on  the 
eastern  coast  of  Southern  Africa,  is  much  fre- 
quented by  whalers,  as  the  bay  abounds  in 
whales.  The  Poiluguese  have  a  small  fort 
on  the  western  shore  of  the  bay.  Supplies 
are  abundant  and  cheap;  piece-goods,  buttons, 
beads,  cutlery,  brass  wire,  old  clothes,  iron, 
.  copper  pipes,  spirits,  sugar,  &c.,  are  readily 
taken  for  bullocks,  fowls,  vegetables,   flsh, 


hippopotami    teeth,   gold    dost,   ambergris, 

DALMATIA.  As  a  part  of  the  Austrian 
dominions,  the  produce  and  iudustiy  of  Bal- 
matla  have  been  briefly  noticed  muier  Aus- 

TRIA. 

DAMASCENE  WOBK.  The  damask,  da- 
mascene, or  damascus  woric,  so  often  met  with 
in  choice  specimens  of  metal  manufactore, 
especially  on  the  old  Damascus  sword-blades, 
is  a  method  of  producing  a  pattern  or  design 
by  encrusting  one  metal  with  another.  It  wis 
introduced  into  Europe  from  the  Levant, 
where  it  was  much  practised  in  the  middle 
ages,  especially  at  Damascus.  The  metals 
usually  employed  were  silver  or  gold  on  iron 
or  copper,  gold  on  silver,  or  silver  on  gold ; 
but  any  other  combination  would  equally  come 
within  the  principle  of  the  art. 

There  were  several  different  modes  of  da- 
mascening. If  the  metal  to  be  damascened 
were  hard,  its  surface  vns  wrought  into  fine 
lines  crossing  each  other,  and  the  designs  were 
afterwards  traced  upon  it ;  the  design  marks 
were  filled  in  with  the  metal  inlay,  which  w&s 
fixed  by  a  strong  pressure  or  by  hammezing; 
and  the  entire  work  was  then  burnished,  by 
which  the  lines  uncovered  bytheinomstation 
were  erased,  and  a  fijie  polish  given  to  the 
surface.  Another  method  was  that  of  hatch- 
ing the  incised  lines  only,  and  of  fixing  the 
incrustation  as  before.  In  a  third  method, 
when  the  incrusting  metal  was  of  a  dactile 
nature,  the  pattern  was  simply  incised  in  out' 
line,  and  the  body  of  the  design  left  on  the 
same  level  as  the  rest  of  the  surface ;  a  this 
sheet  of  metal  was  then  laid  upon  these  de- 
signs, and  fixed  by  the  insertion  of  its  edges 
into  the  exterior  incisions :  the  incmstation 
was  thus  in  relief,  and  was  afterwards  occasi- 
onally engraved.  A  fourth  kind  of  damasc«oe 
work  partook  of  the  nature  otpicqtiit  or  a  de- 
sign formed  by  small  pins  or  studs,  mnch  in 
vogue  in  England  in  the  seventeenth  oentnzy. 

Various  European  cities  had  artists  who 
practised  damascening ;  but  Venice  and  Milan 
were  the  chief. 

At  the  Mediaeval  Exhibition  of  1850,  seTe- 
ral  beautiful  spedmens  of  damascene  woit 
were  collected,  including  candlesticks,  tan- 
kards, inkstands,  shields,  etuis,  swords,  ^c^  ^ 
but  the  most  exquisite  was  CeUini's  far-famed 
shield,  presented  by  Francis  I.  to  Henry  VUl-i 
and  now  the  property  of  Her  Miyesty.  B  » 
made  of  embossed  steel,  damascened  wiui 
gold  and  silver.  It  has  represented  upon  it 
in  compartments,  scenes  i^m  the  history  of 
Julius  Ca;sar,  each  consisting  of  nomeronj 
figures  in  reUef  of  the  most  highly  finished 
execution. 
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DAMASCUS  18  the  duef  empQrinm  of  the 
trade  in  European  manafactiures  with  Bagdad, 
Bassora,  Persia,  and  the  neighbouring  coun- 
tries, whither  goods  are  conyeyed  by  camels ; 
it  is  also  a  place  of  great  mannfaetoring  in- 
dostiy,  and  containa  silk  factories,  cotton 
printing  and  dyeing  establishments,  tobacco 
CKtories,  copper  and  iron  foundries,  glass - 
woricB,  soaperiea,  Ac  There  are  nearly  600 
merchants  engaged  in  the  sale  of  damask 
dochs  alone.  The  manufacture  of  Damascus 
blades,  once  so  famous,  no  longer  exists. 
Saddles  and  bridles,  both  rich  and  highly 
finished,  fine  cabinet-work,  and  rich  jewelleiy 
ire  among  the  articles  of  Damascus  indus- 
trr. 

# 

DAMASK,  a  peculiar  kind  of  woren  cloths 
compoaed  both  of  flax  and  of  silk,  which  are 
believed  to  have  been  originally  brought  from 
Damascus.  Silk  damask  weaving  was  intro- 
dseed  into  England  from  Flanders  in  the 
Utter  half  of  the  16th  century,  and  linen  da- 
mask weaving  in  the  latter  half  of  the  18th. 
Damask  doths  are  of  thick  texture,  but  fine 
in  qoaJi^,  and  the  weaving  of  them  puts  into 
requisition  all  the  skill  of  the  weaver  for  the 
production  of  the  elaborate  patterns  which 
thfjbear. 

DAMSON,  or  DAMASCENE,  is  the  well- 
knom  name  of  a  kind  of  plums,  cultivated  in 
this  eoontiy  for  the  sake  of  their  hardiness 
and  prolific  habits.  They  are  a  mere  form  of 
the  domestie  plum,  from  which  there  are  no 
eeitain  characters  to  distinguish  them,  except 
the  abundance  of  their  late  oval  fruit,  and 
the  pioperty  they  possess  of  propagating  by 
tuckera.  All  the  varieties  are  used  for  kitchen 
paxpoees  principally,  and  are  generally  con- 
fined to  the  gardens  c^  cottages  or  farm-houses 
where  the  quantity  of  produce  is  more  valued 
than  its  quality.  Much  the  finest  variety  of 
tins  sort  of  plom  is  that  called  the  Shropshire 
Damson,  which  is  extensively  multiplied  in 
the  nurseries  by  grafting. 

DANUBE,  called  by  the  Germans  the  Do- 
■aa,  and  by  the  Hungarians  the  Dunoj  is  a 
mer  of  the  first  rank,  and  the  second  of  Eu- 
ropean rivers,  be^ng  inferior  only  to  the  Volga. 
Its  course  is  calcnlated  to  be  about  1770  miles, 
aad  the  surface  drained  by  it  and  its  nume- 
tribntaries    probably    exceeds    800,000 
niles.    Steam  navigation  is  established 
CD  the  Danube.     The  voyage  is  divided  into 
■erend  aireeke  or  portions — Donauworth  to 
Katicbon,  Balisbon  to  linz,  Linz  to  Vienna, 
Vienna  to  Pestb,  Pesth  to  Orsova.   From  Or- 
aorm,  or  rather  from  a  station  below  it  called 
Drenkova,  to  Skela  GladoTa,  a  distance  of  54 
Bules,  the  river  is  not  narigable  except  for 
li^t  cutters,  oiwing  to  the  rapids,  whirlpools, 


and  dangerous  ledges  that  occur  in  this  inter- 
vaL  Passengers  are  conveyed  between  these 
stations  in  carriages  along  a  splendid  road  cut 
in  the  rocks  that  line  the  river.  The  remain- 
ing portions  of  the  voyage  are  from  Gladova 
to  Galatz,  Galatz  to  Odessa,  Odessa  to  Con- 
stantinople. In  consequence  of  the  melting 
of  the  snows  the  Danube  rises  from  June  to 
the  middle  of  July,  and  does  not  begin  to  sink 
till  the  middle  of  August  This  period  is  very 
favourable  to  the  navigation  of  the  river  from 
the  increased  depth  of  water. 

DANZIG.  This  important  Prussian  city 
owes  its  commerce  and  prosperity  to  its  har- 
bour, and  to  the  extensive  inland  navigation 
afforded  by  the  Vistula  and  its  numerous  tri- 
butaries, by  which  the  com,  timber,  and  other 
products  of  Poland  and  the  Ukraine  are  con- 
veyed to  Danzig.  The  town  is  traversed  by 
the  Radaune  and  Motlsu,  feeders  of  the  Vis- 
tula. 

There  are  yards  and  slips  for  ship-building ; 
sugar  refineries,  spirit  and  liqueur  distilleries, 
breweries,  and  copperworks ;  and  manufacto- 
ries of  silks,  woollens,  linens,  leathers,  hats, 
and  gloves,  soap  and  starch,  earthenware,  arms, 
steel-ware,  hats,  tobacco,  ^c.  The  town  has 
a  very  considerable  export  trade,  consisting  of 
com,  timber,  flour,  linseed,  rapeseed,  deals, 
staves,  ashes,  quills,  spirits,  black  beer,  spel- 
ter, wool,  flax,  hemp,  &o.  The  imports  are 
composed  of  wine,  brandy,  rum,  raw  cotton, 
oofliee,  herrings,  iron  and  steel  wares,  indigo, 
lime  and  plaster,  sugar,  salt,  tobacco,  A^c.  The 
gross  value  of  the  imports  is  about  400,000/. 
annually ;  about  one-fourth  of  the  imports  in 
value  are  brought  from  England.  The  gross 
value  of  the  exports  nearly  reaches  two  mil- 
lions sterling  annually,  of  which  England 
takes  nearly  three- fourths. 

DABIEN.  The  projects  for  making  a  rail- 
road or  a  canal  over  this  isthmus  will  be  better 
noticed  under  Panama. 

DARLINGTON.  The  trade  of  Darlington 
is  considerable :  for  a  long  period  the  princi- 
pal manufactures  were  of  camlets  and  other 
woollens ;  sixty  years  ago  moreens  and  simi- 
lar stufl^  were  made :  the  woollen  manufac- 
ture was  superseded  in  a  great  degree  by  that 
of  linens,  as  huckabacks,  diapers,  sheetings, 
and  checks ;  but  this  branch  of  industry  has 
also  declined,  and  the  chief  occupation  of  the 
inhabitants  now  is  combing  wool  and  making 
woollen  yam  (which  is  used  for  imitation  In- 
dia shawls,  Brassels  carpets,  &c.),  spinning 
flax,  grinding  optical  glasses,  and  the  manu- 
facture of  brass  and  iron.  There  are  vexy  ex- 
tensive worsted  mills. 

DARTFORD.  The  first  paper-mill  erected 
in  this  countiy  is  usually  stated  to  have  been 
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at  Dartford  on  the  site  of  the  powder-mills ; 
hut  this  has  lately  heen  disproved  in  *  Notes 
and  Queries.*  The  first  mill  established  in 
Englcmd  for  rolling  and  slitting  iron  is  also 
said  to  have  been  near  Dartford.  The  trade  of 
Dartford  is  considerable.  There  are  chalk- 
pits near  the  town;  oil,  powder,  and  paper 
mills  in  the  neighbourhood  on  the  river  Da- 
rent  ;  two  corn-mills  on  a  large  scale  worked 
by  water-power  and  steam ;  also  a  large  iron 
foundry  and  manufactory  of  machineiy.  At  a 
short  distance  from  the  town  are  a  cotton-mUl 
and  silk  printing  works. 

DAVY,  SIR  HUMPHBY,  must  be  re- 
garded as  one  whose  discoveries  have  afforded 
important  aid  to  manufacturing  industry,  al- 
though relating  in  the  first  instance  to  scien- 
tific chemistry.  He  was  bom  at  Penzance  in 
1778.  His  father  was  a  carver  in  wood.  In 
the  year  1796  he  was  apprenticed  to  Mr.  Bor- 
lase,  a  surgeon  and  apothecary  of  Penzance, 
where  he  appears  to  have  laid  down  an  exten- 
sive plan  of  study,  not  merely  of  the  sciences 
which  related  to  Ids  profession,  but  the  learned 
languages,  mathematics,  history,  &c.  In  1798 
he  was  considered  competent  by  Dr.  Beddoes 
to  take  charge  of  an  establishment  which  he 
had  founded  at  Bristol  under  the  name  of  the 
Pneumatic  Institution.  In  the  next  two  years 
he  wrote  several  essays  on  chemical  subjects ; 
and  in  1801  he  came  to  London,  and  on  the 
25th  of  April  he  gave  his  first  lectiure  at  the 
Boyal  Institution.  He  began  with  the  history 
of  galvanism,  detailed  the  successive  discove- 
ries, and  described  the  different  methods  of 
accumulating  it;  and  on  the 31st of  May,  1802, 
he  was  appointed  professor.  From  the  year 
1800  to  1807  a  great  variety  of  subjects  at- 
tracted his  attention,  especially  galvanism  and 
electro  chemical  science;  the  examination  of 
astringent  vegetable  matter  in  connection 
with  the  art  of  tanning;  and  the  analysis  of 
rocks  and  minerals  with  relation  to  geology 
and  to  agricultural  chemistry.  In  November 
1807,  his  second  Bakerian  Lecture  was  read, 
in  which  he  announced  the  most  important 
and  unexpected  discovery  of  the  decomposi- 
tion of  the  fixed  alkalies  by  galvanism,  and  of 
the  metallic  nature  of  their  bases,  to  which  he 
gave  the  names  of  potassium  and  sodium. 
From  the  year  1808  to  1814,  twelve  papers  by 
Davy  were  read  before  the  Boyal  Society,  and 
published  in  their  <  Transactions,'  relating  to 
various  chemical  and  electro-chemical  subjects, 
and  all  containing  details  of  original  and  im- 
portant researches.  He  showed  that  the 
earths  barytes,  strontian,  lime,  and  magnesia, 
are  oxides  of  metals,  and  he  laid  the  founda- 
tion which  has  enabled  other  chemists  to  prove 
the  aame  thing  in  respect  toother  earths.  He 


made  importamt  additions  to  the  ecdsiiiig 
knowledge  concerning  sulphur,  phospbonxs, 
carbon,  chlorine,  and  alkalies,  and  indeed  ex- 
tended almost  every  depsrtment  of  chemical 
science.  In  1810  he  published  the  first  volnme 
of  his  *  Elements  of  Chemical  Philosophy/ 
which,  although  it  bears  marks  of  haste,  con- 
tains much  interesting  matter :  no  further  por- 
tion of  this  work  was  printed.  His  elements  of 
Agricultural  Chemistry,*  which  appeared  soon 
after,  is  a  work  containing  much  usefiil  mat- 
ter, and  replete  with  sound  and  practical  Tievs 
of  the  subject.  One  of  his  greatest  inventions 
was  that  of  the  miner's  safety-lamp,  the  first 
paper  in  relation  to  which  appeared  in  the 
< Philosophical  Transactions'  for  1815,  and 
the  last  in  1817. 

All  Davy's  discoveries  have  since  been 
turned  to  account  in  industrial  procesf^es, 
especially  in  manufacturing  chemistiy.  This 
great  chemist  died  in  1829. 

DEALS  are  boards  of  fir  above  7  inches  in 
width,  and  of  various  lengths  exceeding  6  feet 
If  less  than  7  inches  wide,  they  are  called  hat' 
tens.  The  duty  on  deals  or  boards  since 
April  6, 1848,  is  1/.  the  load,  if  imported  from 
a  foreign  countzy ;  but  if  from  a  British  pos- 
session it  is  2s.  the  load. 

DECOCTIONS  are  formed  by  subjecting 
the  harder  parts  of  plants,  which  are  not  easily 
penetrated  by  liquids,  or  are  insoluble  in  water 
of  a  low  temperature,  to  the  process  of  boihn^, 
generally  in  water,  but  sometimes  in  oil  By 
this  means  much  of  the  substance  is  dissolved, 
and  the  active  principles  of  the  plant  are  imbi- 
bed by  the  fluid,  which  is  then  used  medidnallji 
either  internally  or  externally.  This  method 
of  extracting  the  medicinal  properties  of 
plants  is  inadmissible  when  their  powers  de- 
pend upon  any  aromatic  or  volatile  principle, 
such  as  essential  oils,  which  are  dissipated  by 
the  high  temperature.  In  many  other  in- 
stances this  process  is  not  only  unneces<«arT, 
but  injurious,  being  employed  when  infnsion 
is  sufficient,  even  when  cold  water  is  used  for 
the  purpose  of  infusion.  The  heat  is  apt  to 
destroy  the  very  principles  which  are  desired 
to  be  obtained  in  many  cases ;  and  this  pro- 
cess is  most  suitable  to  those  substances  which 
are  both  nutritious  and  medicinal,  such  as 
Iceland  Moss.  Many  principles  which  are 
dissolved  by  the  water  at  a  boiling  tempera- 
ture are  deposited  by  it  on  cooling ;  on  which 
account  the  liquid  should  always  be  strained 
while  hot,  and  the  contents  of  the  bottle 
shaken  up  before  each  dose  be  poured  out 
Aromatic  liquids  are  fluently  added  to  the 
fluid  after  it  is  strained;  or  the  aromatic  sub- 
stance may  be  placed  at  the  bottom  of  the 
vessel  into  which  the  hot  decoction  is  strained, 
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and,  After  being  •llowiag  to  inftue  for  *  few 
boon,  nay  then  be  appfied  to  the  nee  in- 
tended.  A  better  method  however  is  to  add 
tome  aromatic  tinetan  after  the  etnaning,  ae 
the  spirit  retards  the  tendenej  to  deoompoei- 
tion,  while  it  impacta  the  flaTOor  and  qualitieB 
of  the  sabstanees  from  which  it  had  been  pre- 
pared. 

The  deooetiona  employed  in  medione  are 
so  nitmetous,  that  a  mere  list  of  them  would 
oeenpy  oonaideraUa  space.  They  are  pre- 
parsd  from  batk,  beniee,  xind,  root,  stems, 
seedSf  pods,  kemds,  Ae. 

DEEB  SKINS,  are  tanned  into  leather  for 
wions  pvposes.  Vrom  40,000  to  80,000  are 
impoited  annually. 

DELFT,  a  laige  town  in  the  provinee  of 
fSon^  Holland,  was  formerly  famona  for  its 
pottery,  to  whieh  it  gave  ita  name ;  but  thia 
mannfiustoie  has  been  supplanted  eren  in 
Hc^land  by  the  superior  pottery  of  England ; 
the  eafthenwan  of  Delft  is  now  of  the  coarser 
kind,  and  not  more  than  flOO  peiaons  are  em- 
ployed in  tiie  mannfaetorB.  Manufiictafes  of 
woollen  oloths  and  tobaoeo-pipes  are  earned 
on.  The  blue  DeUt  wars,  and  carpeting  fh>m 
the  same  town,  will  find  a  place  In  the  Indus- 
trial  Exhibitkm  of  1851. 

DELHL  This  onee-ceMnated  Indian  dty 
retains  something  of  its  former  manufacturing 
and  trading  eminence.  The  commeroe  is  stall 
extensive,  particular^  in  shawls,  of  which  it  is 
a  great  mart  They  are  brought  from  Caah- 
mere  in  large  quantitiee,  aome  plain,  to  have 
borders  sewn  upon  them,  and  to  be  embroi- 
dered in  gold  and  silk.  The  goldsmiths  are 
much  ceiebffated  for  the  degance  and  deUcaoy 
of  the  jeweUery  which  they  produce. 

The  following  announcement  in  the  puhlae 
jonmals  is  interesting,  in  oonneotion  with  the 
forthcoming  Exhibition  of  Industry.  "The 
renowned  Delhi  seal-eatters  have  nearly 
finished  the  seals  which  are  being  out  fbr  the 
Queen  and  Prince  Albert,  under  the  superin- 
tMidence  of  Budi-oo-deen  Ulee  Khan.  The 
seid  for  the  Queen  is  described  as  a  cornelian, 
with  the  comers  out  oiE^  on  whieh  is  engraved 
an  inscription  in  Hindostanee.  Prince  Albert's 
seal  is  cut  on  a  blood-stone.  The  inscriptions 
are  in  the  true  grandiose  style  of  the  East. 
Besides  these,  Bndi-oo-deen  has  prepared  two 
beautiftil  emeralds  for  seal  rings,  to  be  pre- 
sented by  himself  as  speeimens  of  his  skill ; 
one  tnr  the  Queen,  three  eighths  of  an  inch  in 
length,  by  two-eighths  in  breadth." 

DEMULCENTS  are  medicinal  agents 
which  have  the  property  of  protecting  sensible 
surfaces  fW>m  the  action  of  irritating  matter, 
by  hindering  it  firom  coming  in  direct  contact 
with  them.    When  much  water  is  present  in 


tiqr  deiiiQlcent  liquid,  the  action  is  pertly  that 
of  a  diluent,  but  the  chief  benefit  results  from 
the  bland  nature  of  the  substance,  or  trcm  ita 
viscidity.  Demulcents  are  either  solutions, 
such  as  mucilage  of  gum  arabio,  or  certain 
substances  mechanically  diffused  through  wa- 
ter or  milk,  such  as  waa,  spermaceti,  or  suet 

DEMUBBAOE,  in  shipping  affiurs,  is  the 
term  used  to  denote  the  money  payable  to  the 
owner  of  a  ship  on  the  part  of  the  shippers  or 
conngnees  of  goods,  as  compensation  for 
detention  beyond  the  time  stipulated  for  her 
loading  or  discharge,  as  the  same  is  eiqpreseed 
in  the  charter-party  or  bills  of  lading. 

DENMARK  is  prindpally  an  agricultural 
country.  The  most  fertile  perts  are  the  islanda 
of  Laaland  and  Palster,  and  next  to  them 
Seeland  and  Funen ;  but  agriculture  is  most 
skilfully  carried  on  in  the  Baltic  districta  of 
Holstein.  The  Danes  however  are  not  gene* 
rally  good  agriewltBralietst  Of  the  whole  erea, 
about  two-thirds  are  appropriated  to  arable 
land;  one-twelfth  to  pasture  and  meadow; 
and  one-twentieth  to  woods  and  forests.  The 
average  yearly  produce  is  stated  at  about 
8,000,000  quarters  of  com ;  8,000/)00  tons  of 
potatoes;  and  a  proportionate  quantity  of 
other  pvoduce.  Peas  and  pears,  n^teseed, 
flax,  hemp,  and  tobacco  are  grown :  fimits  and 
table  vegetaUes  are  comparative^  small  in 
produce.  The  fine  forests  once  possessed  by 
Denmark  have  been  allowed  so  to  decay,  that 
the  inhabitants  are  obliged  to  impart  wood 
from  other  countries.  The  chief  timber-trees 
are  pine,  beech,  oak,  and  birch. 

Denmark  possesses  no  mines  or  metals 
whatever;  nor  any  minerals  of  importanoei 
except  coals,  freestone,  and  salt  Amber  is 
collected  on  the  Hitze,  a  sandbank  on  the 
western  coast  of  Jutland.  Potters'  end  por- 
celain earths  are  also  obtained.  Peat  is  got 
wherever  there  are  swamps,  and  every  village 
in  those  parts  has  bog  lands  assigned  for  its 
supply. 

ManufSactures  are  but  slightly  developed  in 
Denmark.  Altona  produces  silk,  woollen,  end 
cotton  goods,  leather,  soap,  refined  sugar,  and 
tobacco.  Lace  is  made  on  a  very  extensive 
scale  in  and  about  Tondem.  There  are  large 
tobacco  manufactures,  but  they  are  said  not 
to  produce  more  than  one-eighth  of  the  quan- 
tity consumed.  The  woollen  and  cotton  manu- 
factures are  small  in  amount  There  are  a 
few  establishments  for  linen,  gloves,  paper, 
and  ironware.  Straw  hats,  sail-clotb,  glass, 
soap,  leather,  saltpetre,  gunpowder,  and  arms, 
plated  goods,  china,  and  earthenware,  beer  and 
spirits,  thread,  refined  sugar,  soda,  and  pot- 
ashes are  among  the  productions  of  Danish 
industry.    The  brandy  distilleries  are  rather 
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niuaerotis.  The  peasants'  families  make  their 
own  woollen  clothing  in  general,  which  w 
composed  of  a  coarse  stuff  termed  wadmel ; 
and  indeed  there  are  few  articles  of  domestic 
use,  whether  utensils  or  for  apparel,  which  are 
not  made  by  their  own  hands. 

There  is  probably  no  country  in  Europe 
better  adapted  or  more  favourably  situated  in 
many  respects  for  commerce  than  Denmark. 
It  is  the  key  of  the  Baltic,  and  possesses 
peculiar  advantages  for  a  ready  and  cheap  in- 
tercourse with  all  the  maritime  nations  of 
Europe.  Copenhagen,  the  capital,  is  the  cen- 
tral point  of  the  Danish  foreign  trade,  which 
has  been  greatly  favoured  by  the  neutral 
policy  which  the  government  has  endeavoured 
to  pursue  during  the  last  hundred  years  and 
more.  Navigation,  in  which  about  60,000 
hands  are  employed,  is  a  great  source  of  profit 
to  the  countiy,  for  the  Danes  navigate  their 
vessels  on  cheaper  terms  than  many  of  their 
competitors,  and  are  excellent  mariners,  on 
which  account  they  are  the  carriers  for  other 
countries,  particularly  to  the  Mediterranean 
and  Levant.  There  is  a  brisk  intercourse  by 
sea  between  the  several  ports.  The  chief 
places  of  trade  are  Copenhagen,  Altona,  Kiel, 
Eoersoer,  Helsingor,  Odensee,  Yiborg,  Ban- 
ders, Flensberg,  Schleswig,  Aalborg,  Rends- 
burg,  Tondem,  Aarhus,  Gluckstadt,  Neustedt, 
and  Itzehoe.  Railways  have  been  recently 
formed  firom  Altonato  Gluckstadt,  Bendsburg, 
and  Kiel. 

Denmark  exports  grain,  butter,  cheese, 
brandy,  salted  and  smoked  meats,  homed  cat- 
tle, horses,  skins  and  hides,  oil,  eider-down, 
fish,  tallow,  bristles,  d^c,  and  imports  wines, 
salt,  silk,  wool,  cotton,  timber,  coals,  colonial 
prodace,  brandy,  spirits,  glass,  drugs,  &o. 

The  British  prodace  and  manufactures  ex- 
ported to  Denmark  in  1846-7-8  were  of  the 
following  values : — 

1846  ..    ..    £340,318 

1847  ..    ..     253,701 

1848  ..    ..     296,466 

Of  the  articles  thus  exported,  cotton,  coals, 
and  iron  manufacture  Comprises  the  lai^est 
items. 

The  imports  firom  Denmark  into  Great 
Britain  in  1848,  comprised,  among  other  items, 
butter  8,056  cwts,  com  about  1,000,000  qrs.,  flax 
0,000  cwts.,  flax  and  other  seeds,  45,000  qrs., 
seal  skins,  14,000,  wool  1,500,000  cwts. 

The  Danish  vessels  which  left  British  ports 
in  1849  amounted  to  1708,  and  those  which 
entered  were  1885.  These  vessels  are  small, 
however,  the  average  tonnage  being  under  80 
tons. 

DKNSITY,  properly  speaking,  has  no  abso- 
lute meaning,  but  it  is  a  term  which  ma^  be 


considered  as  representing  the  number  ot 
material  particles  in  a  body.  Thus  gold  is 
more  dense  than  air,  because  probably,  under 
equal  volumes,  gold  contains  a  greater  number 
of  partides  than  air.  The  measure  of  the 
density  of  any  body  is  called  its  spedfio  gra> 
vity.    [Spbcific  Gratitt.] 

DERBY.  The  principal  manufactures  of 
this  interesting  town  are  of  silk  and  cotton 
goods,  porcelain,  jewellery,  and  ornamental 
articles  made  of  the  various  kinds  of  spar 
foimd  in  the  county,  red  and  white  lead, 
lead  pipe,  sheet  lead,  cast  iron,  ribbed  stock- 
ings,  and  bobbin-net,  and  other  lace.  Silk 
hosieiy  is  extensively  made.  There  is  a  con- 
siderable  printing  and  publishing  establish- 
ment, besides  several  printing  offices. 

In  the  early  part  of  the  18th  centniy  the 
art  of  spinning  or  *  throwing '  silk,  which  had 
been  exclusively  possessed  by  the  ItaUanSy 
was  introduced  into  Derby  by  a  Mr.  Crotchet, 
who  did  not  succeed  in  business.  In  1717 
Mr.  John  Lombe,  who  had  obtained  access  to 
the  machineiy  of  the  silk  throwsters  of  Pied- 
mont in  Italy,  agreed  with  the  corporation  of 
Derby  to  rent  an  island  or  swamp  in  the  river 
Derwent,  500  feet  long  and  52  feet  wide. 
Here  he  erected,  at  a  cost  of  30,000^,  an  im- 
mense silk-mill,  now  the  proper^  of  the  cor- 
poration, the  lease  having  expired.  In  1718 
Lombe  took  out  a  patent,  and  was  proceeding 
sucoessfiilly  in  his  business  when  he  died. 
He  was  succeeded  in  his  mill  by  his  brother 
William,  and  afterwards  by  his  cousin.  Sir 
Thomas  Lombe.  The  accounts  of  the  ma- 
chinery of  this  immense  mill  have  been  mach 
exaggerated:  the  wheels  have  been  said  to 
amoimt  to  26,000;  Hutton,  who  served  an 
apprenticeship  of  seven  years  in  the  mill, 
states  that  the  number  of  wheels  was  13,384. 
The  whole  machinery  was  moved  by  one 
water  wheel.  Many  throwing  mills  haTe 
since  been  erected  at  Derby,  and  this  braach 
of  industry  may  be  regarded  as  the  staple  of 
the  town.  The  cotton  manufacture  is  of  later 
introduction  and  of  smaller  extent.  The 
spars  of  the  county,  especially  the  fluor  spar, 
or  *  blue  John,'  are  wrought  into  vases  and 
other  ornaments,  and  the  black  marble  of  Aah- 
ford  into  vases,  columns,  chimney-piecea,  Ac 

The  Derby  Arboretum  is  an  honour  to  the 
town,  both  or  its  own  beauty,  and  for  the  cir- 
cumstances under  which  it  was  formed.  This 
Arboretum  is  a  piece  of  ground  of  about  16 
acres  in  extent,  well  laid  out  and  arranged  with 
trees  and  shrubs,  so  as  to  combine  instruc- 
tion with  recreation.  The  original  Arboretum, 
a  piece  of  ground  about  1 1  acres  in  extent, 
carefully  arranged  by  the  late  Mr.  Loudoo, 
was  giveu  to  the  town  by  Joseph  Strati  £sq. ; 
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an  a^oiiung  poition  of  abont  5  acres  has 
sinoe  been  purchased  and  laid  out  in  a  similar 
manner.  The  inhabitants  are  admitted  to 
the  grounds  on  payment  of  an  admission  fee, 
the  proceeds  of  which  defray  the  expenses  of 
maintaining  the  establishment. 

DEBBTSHIRE.     This  connty  is  rich  in 
imncral  strata.    The  coal-measures  underlie 
tile  magnesias  limestone,  and  crop  out  firom 
beneath  it  on  the  west.   These  coal  measures 
fivm  i>art  of  that  important  coal  field  which 
oeenpies  a  considerable  part  of  the  west  riding 
of  Yorkshire,  and  extends  into  Nottingham- 
diirs  and  Derbyshize,  being  bounded  on  the 
east  by  the  magnesian  limestone,  and  on  the 
sooth  by  the  red  marl.     The  strata  range 
from  north  to  south,  and  dip  to  the  east.   The 
Beibyshire  portion  of  this  coal  field  is  east  of 
a  line  dxmwn  from  between  Hathersage  and 
Sheflield  to  little  Eaton,  near  Derby.    Every 
tane^  of  coal  seems  to  be  found  in  this  field, 
hard  stone  coal,  cannel,  peacock,  and  caking 
coaL    The  coal-pits  in  Derbyshire  are  dis- 
persed orer  the  coal  field,  and  are  very  nu- 
meroosy    espedally  about  Chesterfield   and 
Alfreton,  and  in  the  district  south  and  west 
of  the  Cromford  and  Erewash  canals.    The 
beds  which  lie  between  the  seams  of  coal  are 
wtaked  for  Tarions  purposes.    The  workings 
of  the  ironstone  are  generally  begun  at  the 
smfaoe,  and  pursued  until  they  become  dan- 
geroos  from  the  loose  nature  of  the  stratum 
in  wMcfa  they  lie.     The  ironstone  which  is 
marked  with  impressions  of  mussel  shells 
(called  the  mussel  band)  is  worked  as  an 
ornamental  marble.    From  the  gritstone  beds 
■re  <|asried    grindstones  for   cutlers;    the 
hinds,  whers  they  are  hard  and  black,  are 
used  as  black  chalk;  others,  when  decom- 
posed, make  good  brick  earth ;  the  clunch  is 
somedmes  of  that  kind  which  is  used  for  fire- 
bricka ;  where  it  crops  out  to  the  surface  it 
beeomes  soft  clay.    Potter's  day,  of  various 
cofears  and  qualities,  occurs  in  this   coal- 
field. 
Black  maz1>le  is  quarried  for  ornamental 
One  of  the  beds  of  limestone  con- 
white  chert  or  china  stone,  which  is  ex- 
tcasivefy  used  in  the  Stafibrdshire  potteries. 
The  beantifnl  flnor  spar  called  *Blue  John,' 
from  wfaieh  rases  and  other  ornaments  are 
ttade,  is  found  in  a  mountain  of  limestone. 
Kameroos  veins  of  lead,  zinc,  iron,  manga- 
sen  and  copper,  also  occur. 

A  large  proportion  of  the  land  of  this 
county  is  in  permanent  pastures,  of  which 
tome  ar«  very  rich.  Derbyshire  cheese  is 
noted  as  of  good  quality,  and  the  best  is  often 
ioid  for  Cheshire  or  Gloucester  when  made 
of  ibe  shape  and  colour  of  these  eheeses. 


The  common  Derbyshire  cheese  is  not  gene- 
rally coloured ;  it  resembles  some  kinds  of 
Dutch  cheeses,  and  keeps  welL 

At  Cromford,  in  this  connty,  the  late  Sir 
Biohard  Arkwright  erected  a  spacious  cotton- 
mill  on  the  left  bonk  of  the  Derwent ;  it  is 
now  occupied  by  the  Messrs.  Arkwright,  his 
grsndsons,  who  employ  in  these  mills  and 
those  at  Masson,  a  little  higher  up  the  Der 
went,  several  hundred  persons.  Lead  mines 
are  worked  in  the  neighbourhood ;  lapis  cala- 
minaiis  is  ground  and  prepared,  and  red  lead 
manufactured.  At  Dronfield  manufactures 
are  carried  on  in  iron  goods,  such  as  railway 
wheels,  oast  iron  chains  and  nails,  axes, 
chisels,  and  other  edge  tools,  and  agricultural 
implements.  At  Heanor  are  manufactories 
for  cotton  goods,  hosiery,  and  bobbin -net  lace. 
In  and  near  Ashford  there  are  extensive  mar- 
ble works  where  the  black  and  coloured 
marbles  which  are  quarried  in  the  neighbour- 
hood are  wrought  into  chimney  pieces,  tables, 
slabs.  Sec  ;  there  are  also  quarries  of  lime  • 
stone ;  and  lead  mines.  Scythes  and  reaping 
hooks  are  largely  manufactured  at  Beighton 
and  at  Haokington.  At  Clay  Cross  and  in  its 
immediate  vicinity  are  extensive  collieries  and 
iron  works.  At  Codnor  the  Butterly  Iron 
Company  have  extensive  iron  works  and  col- 
lieries; and  iron,  lead,  limestone,  and  coal 
are  abundant  At  Long  Eaton,  paper  mills 
snd  stone  quarries  give  employment  to  many 
of  the  inhabitants.  Needles,  pins,  edgetools 
and  mill  stones  are  manufactured  at  Hather- 
sage. Ironrille  is  a  busy  and  populous  dis- 
trict; the  inhabitants  are  employed  in  the 
iron  works,  smelting,  &c ;  a  national  school 
(in  which  dirine  service  is  performed  on  Sun- 
days) was  erected  in  1641,  at  a  cost  of  3000^, 
by  the  Butterly  Iron  Company,  and  an  infant 
school  has  been  since  erected  by  the  same 
company ;  there  is  also  a  mechanics  institute. 
At  Milford,  six  miles  from  Derby,  schools 
have  been  founded  by  the  Messrs  Strutt,  who 
have  extensive  cotton  and  bleaching  works 
here,  employing  1,000  hands ;  they  have  also 
an  iron  foundry  here,  in  which  all  their 
machinery  is  cast  and  made,  and  gas  works 
at  Milford  which  supply  the  town  of  Belper. 

Many  other  towns  and  villages  in  Derby, 
shire  carry  on  some  or  other  of  the  industrial 
pursuits  noticed  in  the  above  sketch. 

Derbyshire  has  some  peculiar  laws  and  re- 
gulations connected  with  the  working  of  the 
lead  mines.  These  laws  and  regulations  are 
of  very  high  antiquity.  The  principal  part  of 
the  county  where  lead  ore  is  found  in  any 
considerable  quantity  is  called  *  the  King's 
Held,'  and  comprehends  nearly  all  the  wapen- 
take of  Wirksworth  and  a  considerable  part  of 
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the  High  Peak  btmdred.  *  The  KiDg*!  Field  * 
has  been  fh>m  time  immemorial  let  on  lease. 
Ther  lessees  hare  eaoh  in  his  respective  dis- 
trict a  steward  and  bar-masters.  The  steward 
presides  as  jtkdge  in  the  barmote  ooorts,  and 
with  24  jtoymen,  chosenevery  half  year,  deter- 
mines aU  disputes  which  arise  respecting  the 
working  of  the  mines.  Debts  incorred  in 
working  the  mines  are  cogni2iA>le  in  these 
conrta.  These  conrts  meet  twice  a  year,  or 
oflener  if  need  be.  The  oonrt  for  the  High 
Peak  district  meets  at  Monyash,  that  for  t^e 
wapentake  district  at  the  town  of  Wirksworth. 
The  office  of  the  barmaster  is  principally  to 
pnt  miners  into  the  possession  of  veins  that 
they  have  discovered,  and  to  collect  the  pro- 
portion of  ore  to  which  the  lessee  ef  the  crown 
or  the  lord  of  the  manor  has  a  claim.  When 
a  miner  has  discovered  a  new  vein  c^  otem 
*  the  King^  Field,*  he  may  acquire  a  title  to 
the  exclusive  possession  of  it,  provided  it  be 
not  in  a  garden,  orchard,  or  high  road,  by  a 
proper  application  to  the  barmaster  of  the 
liberty.  Should  the  miner  neglect  to  work 
the  vein,  the  barmaster  may,  after  a  certain 
time,  dispose  of  it  to  any  one  who  is  willing 
to  try  it 

The  cottons,  the  silks,  the  hosieiy,  the  bob- 
bing net,  the  iron,  the  marbles,  the  potteiy, 
Arc.  of  Derbyshire  will  all  be  represented  at 
the  Qreat  Exhibition.  The  qtxames  ha 
North  Derbyshire  possessed  by  the  Duksa 
of  Devonshire  and  Rutland,  will  be  repre- 
sented in  their  several  products  by  Messn. 
Lomas  and  Oldfield,  the  lessees  respec- 
tively of  the  marble  works  of  Bakewell  and 
Ashford -in -the -Water;  while  the  splendid 
amethystine  iluor  spar,  locally  designated 
'  Blue  John,'  and  found  exclusively  at  Castlo^ 
xm  in  the  Peak,  will  ftnd  its  way  to  the  Crystal 
Palace  in  the  elegant  form  of  a  cc^ossal  Gre- 
cian vase,  the  finest  and  most  important  arti- 
cle ever  produced  from  this  material.  The 
vase  was  manufactured  at  MaUock  by  Mr. 
Vallanoe,  who  is  preparing  a  number  of  inlaid 
black  marble  tables,  vases,  candelabra,  and 
other  articles  peculiar  to  the  county.  It  is 
also  the  intention  of  Mr.  Vallanee  to  exhibit 
such  a  collection  as  will  illustrate  the  peculiar 
mineralogical  and  geological  character  of  Der- 
byshire, as  well  as  the  applicability  of  its  pro- 
ducts to  ornamental  purposes. 

DESICCATION  is  the  chemical  operation 
of  drying  bodies.  It  is  sometimes  effected  by 
simple  diying  in  the  air;  sometimes  in  warm 
chambers ;  at  others,  by  paper  filters,  by  the 
air-pump,  by  the  action  of  deliquescent  salts 
placed  near  the  body  to  be  dried,  and  by  many 
otber  modes. 

OBSION.  In  tiie  fin«  site  ths  word  design 


it  employed  in  two  veiy  difBamt  SBgufioa' 
tions :  in  the  first  plaee,  it  is  med  merely  to 
signify  the  act  of  drawing,  or  representing  in 
lines  the  form  of  any  object;  in  the  next 
place  it  expresses  that  combination  of  invaa^ 
tion  and  purpose  which  enables  the  artist  lo 
compose  a  pictore  or  a  group,  without  refer- 
ence to  the  material  in  which  it  is  executed. 
The  accurate  conception  of  form  and  beautyia 
displsjred  in  the  most  masterly  degree  in  the 
ancient  (keek  sculptures ;  and  in  the  inven- 
tion of  appropriate  attitudes  and  perfection  of 
physical  form  the  design  oi  the  beat  Greek 
sculptures  cannot  be  surpsssed.  But,  of  aU 
the  existing  specimens  of  art^  the  paintings  of 
the  Italian  masters  display  the  most  oonsam- 
mate  excellence  in  design,  espedally  the  Flo- 
rentine and  Roman  schools,  and  among  them 
Raphael's  in  partienlar. 

In  architecture,  the  design  or  scheme  tbr  a 
building  is  shown  by  means  of  a  serial  of 
diagrams  or  drawings,  which,  taken  one  with 
another,  convey  a  much  mors  exact  and  com> 
plete  notion  of  the  whole,  both  interoally  and 
externally,  than  can  be  obtained  by  any  other 
mode  of  delineation.  Sooh  drawings  consist 
of  ^^ft,  elevation,  and  tectum,  beaidea  others  of 
dekuh,  or  parts  «<  Imye;  and  their  namber 
will  depend,  either  upon  the  nature  of  the 
building,  that  is,  on  its  being  mors  or  leu 
oomplex,  or  as  it  is  intended  to  show  it  ibotb 
or  less  folly. 

DESIGNS,  COPYRIGHT  AND  REGIS- 
TRATION. Intermedinte  in  character  be- 
tween the  eopyrigkt  of  literaiy  produotiona, 
and  patenU  for  meehanioai  inventions,  is  tbo 
registration  of  designs  in  iHiioh  fine  art  is 
more  or  less  exhibited.  An  act  of  pariiament 
in  1785  gave  a  copyright  for  fourteen  yean  iu 
the  arts  of  designing,  engraving,  aad  etehing 
prints :  enforetng  the  right  by  fine  and  for- 
feitore.  An  act  of  1767  extended  this  right  to 
a  period  of  twenty-eight  years,  and  made  it  to 
include  i£e  designing  of  mi^,  charts,  asd 
plans.  An  act  in  1777  increased  the  power  of 
designers  to  enforce  the  observance  of  the 
right.  Three  acta,  paased  reapeotivelf  in 
1767,  1789,  and  1794,  gave  a  eopyright  for 
securing  the  use  of  new  patterns  in  the  print- 
ing of  linens,  cottons,  catiooes,  and  miiaUns, 
for  a  period  of  three  months.  An  act  of 
1798  gave  a  copyright  for  fourteen  years  in 
respect  to  models,  easts,  and  otJber  sculp- 
tures ;  and  another  act  in  1614  strengtheued 
this  right  An  act  in  1836  extended  many  of 
the  above  copyrights  to  Ireland.  An  sot  in 
1838  secured  copyright  for  printing  designs  in 
other  woven  goods,  in  addition  to  oottona  an<l 
linens. 

These  vwe  the  statetes  wUoh  governed  the 
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eopyrigtii  of  designs,  down  to  the  lime  of 
passing  tbe  Begistratioii  Act  of  18S0.  This 
Act  declared  the  existence  of  copyright  in 
respect  to  the  following  prodnctions — patterns 
to  be  painted,  printed,  or  worked  upon  any 
material ;  modelling,  casting,  embossing, 
diasing,  or  engraring  ttny  new  design  ;  a  new 
shape  or  eonfigmntion  of  a  mannfiu^ttired 
article.  The  Board  of  Trade  was  empowered 
to  appoint  a  registrar,  deputy  registrar,  and 
six  clerks,  to  manage  the  registration  of  snch 
deagns ;  and  any  person  so  registered  had  a 
coprrigfat  in  his  defdgn  for  three  years. 

A  more  comprehensive  act  was  passed  in 
1942,  which  gare  a  copyright  for  any  new  and 
original    design,   whether  applicable  to  the 
emamenting  of  any  article  of  mftnufacture,  or 
to  the  employment  of  any  new  material  for 
manufactures.    The  right  was  made  applica- 
ble for  the  pattern,  the  shape,  or  the  orna- 
ment;   and  was   equally  valid  whether   the 
pattern  were   worked   by  printing,  painting, 
embroidering,    weaving,    sewing,    modelling, 
easting,   embossing,  engraving,   sttuning,  or 
dyeing.    Arrangements  were  made  for  regis- 
tering the  designs,  for  transferring  property  in 
them,  and  for  enforcing  penalties  in  cases  of 
infiringement.    AH  designs  were  classed  under 
one  or  other  of  thirteen  headings ;  and  the 
period  of  copyright  was  declared  to  be  three 
year^,  one  year,  or  nine  months,  according  to 
the  clajts  to  which  the  design  belonged. 

By  another  act  in  1848  the  copyright  was 
extended  to  designs  which,  though  not  actu- 
ally ornamental,  have  reference  to  some  pur- 
pose of  utility  in  respect  to  shape  or  form. 
AH  «uch  articles  are  to  be  stamped  with  the 
word  •  registered,'  and  the  copyright  in  them 
exists  for  three  years.  The  registrar  is  to 
prt-pare  an  index  of  ell  such  non-ornamental 
designii;  and  at  the  expiration  of  the  copy- 
ri:Tht,  the  designs  may  be  coined  by  any  person 
at  the  registrar's  office,  on  payment  of  a  fee. 

These  two  acts,  in  ooigunction,  guided  the 
proceedingB  in  respect  to  the  copyright  of  de- 
e^igns  for  several  years ;  but  a  statute  passed 
in  1^50  has  introduced — ^not  so  much  a  change 
— BS  an  extension  of  the  right.  When  it  was 
found  that  the  proposal  for  an  Exhibition 
of  the  world's  Industry  was  likely  to  be  libe- 
rally responded  to,  it  was  felt  that  somethiTig 
ought  to  be  done  to  secure  the  copyright  of 
my  new  designs  which  might  be  made  public 
at  the  Exhibition ;  and  it  was  mainly  to  secure 
*?iiji  end,  that  the  act  was  passed  which  re- 
seired  the  royal  assent  in  August  1850.  By 
!}ii.s  w%  any  new  design  may  be  provisionally 
?<^!!tered  for  twelve  months ;  during  this 
period  the  proimetor  may  exhibit  his  design, 
md  describe  it  in  catalogues,  without  vitiating 
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his  copyright;  and  at  aay  lime  dtiring  the 
twelve  months  he,  and  he  idone,  may  register 
the  design  in  the  ftdler  manner  set  forth  in 
the  former  acts ;  but  if  during  this  prorisional 
period  he  should  aeU  any  of  the  articles  to 
which  this  design  is  applied,  he  loses  the 
power  of  completing  the  registration.  Several 
other  clauses  are  introduced,  tending  to  secure 
the  right  of  Exhibitors  at  the  Industrial  Ex- 
hibition of  1851. 

The  Commissioners  have  made  airange- 
ments  for  this  prorisional  registration,  in 
respect  to  new  designs  to  be  exhibited  in 
Hj'dc  Psik.  Until  February  1, 1851,  the  de- 
signs were  registered  at  Somerset  House,  on 
payment  of  a  small  fee ;  but  after  that  date 
they  are  to  be  registered  in  the  *  Palace  of 
Industry,'  firee  of  charge.  The  Commissioners 
have  issued  minute  instruetions  to  guide  those 
who  are  about  to  register  their  designs ;  the 
designs  themselves  being  placed  in  two 
great  groups,  in  respeet  to  omameni^ny  and  to 
shapcy  and  each  group  being  divided  into 
classes.  The  Registrar  of  Designs  has  also 
issued  fiill  instructions,  explanatory  of  the 
operation  of  the  three  acts  of  1849, 1848,  and 
1850,  and  applicable  to  other  purposes  besides 
those  of  the  Great  Exhibition. 

DESIGN,  SCHOOLS  OF.  In  France  and 
in  several  of  the  German  States,  schools  in 
which  drawmg  and  the  prineiplee  of  design 
are  taught  have  been  long  established.  In 
Prussia  there  are  many  elementary  schools  at 
Berlin  and  several  provincial  towns,  in  which 
drawing  and  modelling  frcrra.  the  antique,  and 
geometrical  and  arehiteetural  drawing  are 
taught  at  an  average  fee  of  12«.  per  year. 
From  these  schools  the  more  promising  of  the 
pupils  are  removed  to  the  *  Gewerb  Institnt' 
(Manufacturing  Institute),  and  the  *Bau 
Akademie'  (Architectural  Academy.)  In  the 
former  of  these  two,  the  studies  have  refer- 
ence to  ell  the  branches  of  science  or  art 
bearing  upon  manufactures:  in  the  second, 
an  matters  which  bear  in  any  way  on  building, 
ciril  engineering,  or  surveying:  in  these 
schools  the  instruction  is  gratuitous.  The 
highest  class,  in  which  the  fine  arts  are  em- 
braced in  their  widest  range,  is  the  Boyal 
Academy  at  Beriin. 

In  Bavaria,  education  in  art  is  mixed  up 
with  general  education,  but  it  is  made  to 
occupy  a  promment  place.  The  earliest 
stages  are  taught  at  the  elementary  schools ; 
the  next  stage  at  the  gymnasia,  of  which 
there  is  one  in  each  large  town ;  and  the  last 
stage  at  the  lycea,  of  which  there  are  three  in 
the  kingdom,  at  Munich,  Niimberg,  and  AugS' 
burg ;  that  at  Munich  being  chietly  for  archl 
tectore  and  the  application  of  the  line  arls  to 
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manafaetiires,  that  aft  Niiniberg  to  metal  cast- 
ing and  wood  carvingi  and  that  at  Aagsbmg 
to  textile  manufactures. 

In  France  there  are,  intermediate  between 
the  elemental/  schools  and  the  royal  acade- 
mies, several  others  which  treat  of  art  in  its 
relation  either  to  manufactures  or  to  science, 
and  which  are  either  supported  partly  by  the 
state  and  partly  by  municipalities,  or  are  pri- 
vate establishments  assisted  by  municipali- 
ties ;  and  in  most  of  them  a  very  extensive 
system  of  studies  is  pursued,  bearing  in  vari- 
ous ways  on  the  science  and  the  fine  arts  of 
manufactures.  The  school  of  art  at  Lyon,  in 
particular,  is  an  important  one  in  connection 
with  the  silk  manufacture  carried  on  in  that 
city ;  and  every  endeavour  is  there  made  to 
foster  taste  in  manufactures. 

The  advantages  which  resulted  to  the  manu- 
factures of  the  countries  in  eveiy  department 
requiring  the  display  of  taste  was  so  obvious, 
particulariy  as  displayed  in  the  silk  manufac- 
tures of  France,  that  a  strong  desire  was  felt 
by  the  manufacturers  and  merchants  of  Eng- 
land to  secure  similar  advantages  for  this 
country.  Accordingly,  in  J  836,  a  school  of 
design  was  established  at  Somerset  House  in 
connection  with  the  Board  of  Trade,  but  under 
the  control  of  a  council  and  director,  with 
mastiers  in  several  departments.  The  school 
continued  to  make  progress ;  but  the  manage- 
ment was  not  on  the  whole  sadsfactoiy,  and 
early  in  1848  the  Board  of  Trade  resumed  the 
direct  control,  and  the  director  and  the  coun- 
cil were  dispensed  with.  The  schools  are  now 
under  the  management  of  a  committee,  con- 
sisting of  the  principal  officials  of  the  Board 
of  Trade,  assisted  by  three  eminent  artists  in 
the  departments  of  painting,  sculpture,  and  ar- 
chitecture. The  general  business  arrangements 
and  management  of  details  are  assigned  to 
the  resident  secretary.  Admission  to  students 
is  granted  on  the  recommendation  of  two  re- 
spectable persons,  for  a  probationaiy  period  of 
three  months,  but  no  instance  of  rejection  has 
occurred  since  the  alteration  in  the  manage- 
ment of  the  schools.  The  terms  and  hours 
of  attendance  have  varied  more  than  once 
since  the  opening  of  the  school.  There  are 
two  classes ;  one  in  the  morning  from  ten  till 
two,  the  other  in  the  evening  fh>m  half  past 
six  till  nine,  on  every  week  day  except  Satur- 
day. The  payment  is  two  shillings  per  month 
for  morning  or  evening  attendance.  Lectures 
are  occasionally  delivered  by  the  teachers. 
There  is  also  a  morning  school  for  females, 
established  in  1842,  to  which  the  payment  is 
of  the  same  amount  The  instruction  given 
i«  of  a  chiiiwtOT  to  enable  the   student  to 

f^f  high  art  to  the  pur- 
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poses  of  the  mannHsotorer  and  the  deoontor. 
The  primary  classes  at  the  school  are  three- 
form,  colour,  and  ornament;  and  it  is  said  to 
be  purposed  to  blend  colour  and  omament 
into  one  class.  Choice  specimens  have  been 
obtained  from  Italy  of  arabesques,  mosaic 
pavements,  teira-oottas,  ^o.  M.  Gnizot  has 
presented  to  the  school  oasts  from  the  cele- 
brated gates  of  the  Baptistery  at  Florence, 
and  there  is  also  a  large  collection  of  other 
casts  from  the  antique,  and  of  Gothic,  and 
other  styles  of  ornament.  Specimens  of  paper 
hanging,  silk,  glass,  porcelain,  bronze,  wax 
ornaments,  and  other  objects  have  been  pro- 
vided by  government  for  the  use  of  the 
schools.  Books,  many  of  them  expensively 
illustrated,  have  been  purchased,  forming  a 
library  of  reference  in  matters  relating  to  ait 
and  decoration;  and  some  of  these  books  are, 
under  certain  regulations,  lent  out  to  the 
students.  Books,  casts,  and  other  examples 
of  art  are  supplied  by  the  committee  to  aU 
the  branch  schools. 

In  connection  with  the  School  of  Design  at 
Somerset  House,  there  are  several  branch 
schools.  One  is  established  in  Spitalfields; 
and  others  at  Manchester,  Birmingham,  Go- 
ventiy,  Nottingham,  Sheffield,  York,  Leeds, 
Huddersfleld,  Newcastle-on-Tyne,  Noiirich, 
Stoke-upon- Trent,  Hanley,  Glasgow,  P»sley, 
(fee. ;  aU  of  which  are  weU  attended,  and  have 
been  productive  of  much  good.  Some  of  the 
students  have  already  become  teachers  in  the 
schools,  and  many  have  successfully  appu^ 
their  talents  to  the  improvement  of  our  naUve 
manufactures.  .. 

There  is  one  other  school,  that  at  Ectoi- 
burgh,  which  is  not  in  connection  with  So- 
merset House.  It  was  established  some  ycM^ 
previous  to  that  at  Somerset  House,  'i^^^-"; 
sanction  of  the  Board  for  the  Lmprovemeni  w 
Manufactures  and  the  Herring  Fishery.  lt.n«» 
been  weU  attended,  and  two  of  the  etf  ly  «"  " 
ductors  at  Somerset  House  wwe  /o"^"'. 
masters  there.  Its  object  is  nearly  the  w^^ 
the  chief  distinction  is,  that  in  Edinb«rgn 
the  only  school  of  art,  while  in  ^"^^^^^  v\ 
is  the  Royal  Academy  for  the  more  asp   -o 

and  ambitious.  r'nvssTBT, 

Under  Beltast,  Bhuhhohak,  cot« 

Nottingham,  Ac,  a  few  details  ^J'l^^u 
iUustrative  of  the  present  state  of  the  o  ^^ 
of  Design  in  those  towns.  Th^^  ^^^^^^ 
cumstances  connected  with  tne  i>  ^^j^  of 
so  interesting  that  we  "^^^""^^Zl^  to  it, 
the  Annual  Report  for  1850  ^^^^fgfca 
showing  how  important  Uie  ^f^^'^^Q;  that 
woven  goods  are  regarded.    ai  ^^  ^^j^ 

some  among  the  148  students  m  ^^. 

designers  for  sewed  musUn,  ona 
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Bigners  for  damasks,  the  report  goes  on  to 
say; — ^* Eleven  of  the  pupils  are  entered  as 
engravers,  and  of  these  several  are  dranghts- 
xnen  and  designers  for  the  paper  bands  and 
envelopes  nsed  in  tying  up  the  rolls  of  linen. 
The  valne  attached  to  these  ornaments  in 
preparing  the  packets  of  linen  for  the  foreign 
markets,  the  decoration  which  is  lavished 
npon  them,  the  taste  and  care  with  which  it 
is  thought  necessaiy  to  get  them  up,  and  the 
extent  to  which  they  are  imported  into  Bel- 
fast from  London  and  Paris,  render  them  no 
unimportant  article  of  trade.  In  the  year 
1847,  when  the  establishment  of  the  School 
of  Design  at  Belfast  was  first  taken  into  consi- 
deration, one  stationer  at  Belfast  had  made  a 
beginning  in  the  manufacture  of  these  arti- 
cles, and  had  a  press  at  work  in  embossing 
them.  The  same  stationer  has  now  nine 
presses  at  work,  and  others  of  the  trade  httve 
taken  up  the  business.  Most  of  the  bands 
yet  made  are  of  an  inferior  sort,  but  there  are 
attempts  to  improve  tiie  quality;  some  are 
taking  the  place  of  the  more  simple  French 
patterns,  and  the  sale  is  increasing.  The 
establishment  of  the  school  has  been  happily 
timed  for  the  encouragement  of  a  branch  of 
trade  so  favourable  to  the  development  of 
artistic  skill,  and  there  is  every  prospect  that 
by  the  help  of  the  school  the  <* linen  band" 
will  become  a  home  manufacture,  and  secure 
to  the  town  of  Belfast  an  annual  expenditure 
of  60,000/.,  now  paid  to  strangers  and  fo- 
reigners." 

There  is  at  the  present  time  an  active 
movement  in  Belfast  with  respect  to  orna- 
mental design.  The  production  of  specimens 
for  the  Exhibition  of  1851  is  one  stimulus,  and 
French  workwomen  have  been  engaged,  not 
to  supersede,  but  to  instruct  the  native  em- 
broiderers of  muslin.' 

DETONATION  is  a  chemical  term  em- 
ployed to  express  combination  or  decomposi- 
tion which  occurs  with  noise  and  frequently 
vrith  combustion.  It  occurs  when  oxygen 
and  hydrogen,  in  certain  proportions,  are 
fired ;  when  hydrogen  and  chlorine  are  heated 
by  the  sun's  rays;  when  certain  salts  and  ox- 
ides are  struck  or  rubbed ;  and  in  some  other 
cases. 

DEYONPORT   DOCK    YABD.        [Ply 

XOTTTH.] 

DEVONSHIRE.  This  fine  county  is  rich 
in  minerals  available  in  the  manufacturing 
arts.  Slate  rocks  are  very  predominant 
These  rocks  are  quarried  for  roofing-slates : 
they  are  metalliferous,  afibrding  iron-stone, 
and  veins  of  tin,  copper,  and  lead :  the  veins 
or  lodes  which  yield  tin  or  copper,  run,  as  in 
Cornwall,  from  N.  E.  to  S.  W.  f approaching 


more  or  leas  to  E.  and  W.  j,  and  those  which 
afford  lead  run  nearly  at  right  angles  to  these. 
The  strata  in  the  mining  field  about  Tavistock 
which  yields  tin,  copper,  lead,  and  manganese^ 
are  traversed  by  porphyritio  (elvan)  beds* 
bearing  nearly  east  and  west.  A  few  lead  and 
oopper  mines  are  wrought  in  North  Devon : 
tho  lead  is  oombined  with  silver.  The  lime- 
stone  is  quarried  for  building  and  burnt  for 
manure:  beautiftilly  veined  marble  is  worked 
in  different  places.  ImpeifiBct  coal  or  lignite, 
called  Bovey  coal,  occurs  at  Bovey  Heathfleld, 
on  the  right  or  south  west  bank  of  the  Weak 
Teign  or  Bovey  river  in  a  plain  where  the 
strata  of  it  rise  to  the  surface.  It  lies  in  pa- 
rallel seams  from  four  to  sixteen  feet  thick,  at 
six  or  eight  feet  distance  from  each  other,  to 
the  depth  of  sixty  feet,  and  exhibits  a  grada- 
tion from  the  most  perfect  ligneous  texture  to 
a  substance  nearly  ^»proaohing  the  character 
of  pit  coaL  Potters'  clay  and  pipe  day  are 
found  in  the  same  neighbourhood.  The  Bovey 
coal  is  used  for  fuel  in  the  potteries  on  Bovey 
heath,  and  by  the  poorer  people  of  the  neigh- 
bourhood :  but  its  difficult  and  imperfect  com- 
bustion, and  fetid  gas,  render  it  unfit  for  do- 
mestic use.  The  Dartmoor  granite  is  remark- 
able for  the  aize  of  the  felspar  crystals  which 
it  contains :  it  is  much  valued  for  its  durability, 
fineness  of  texture,  and  the  size  of  the  blocks : 
it  is  quarried  and  exported  to  a  considerable 
extent,  especially  to  London.  It  is  metallife- 
rous; containing  veins  of  tin,  even  the  rock 
itself  being  sometimes  impregnated  with  this 
metal. 

Grass  land  being  far  more  abundant  in  De- 
vonshire than  arable,  butter,  cheese,  and  live 
stock  may  be  considered  as  the  chief  agricul- 
tural produce  for  exportation.  The  clouted 
or  clotted  cream  of  Devonshire  is  a  well-known 
delicacy ;  it  is  made  by  heating  the  milk  on 
the  hearth,  or  by  means  of  a  stove,  to  a  de- 
gree a  little  below  the  boiling  point,  when  the 
clouted  cream  ries  to  the  top  like  a  thick  scum, 
and  is  taken  off  when  coded.  This  cream 
being  merely  stirred  briskly  with  the  hand  or 
a  stick,  is  converted  into  butter.  The  chief 
beverage  of  the  Devonshire  people  is  cider, 
which  is  here  superior  to  any  other  in  Eng- 
land. The  soil  on  the  slopes  of  the  hills  is 
peculiarly  adapted  to  the  growth  of  frnit  trees, 
especially  on  a  loose  rocky  bottom,  where  the 
roots  may  insinuate  themselves  and  find  moia- 
tore  at  all  times.  The  wood  grown  in  Devon- 
shire is  chiefly  oak,  but  beech,  ash,  and  elder 
are  interspersed,  according  to  the  soil  and  si- 
situation. 

A  few  towns  are  briefly  noticed  in  separate 
articles ;  such  as  Exeter,  Gbbditon,  Hcxz- 
TON,  dto.    We  may  here  state  that  at  Prinr '^ 
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prepared  wiUi  tlie  utmost  care,  and  is  brought 
to  a  soft  state  when  aboat  to  be  submitted  to 
the  hands  of  the  engraver.  By  the  aid  of 
small,  fine,  hardened  steel  tools,  the  engraver 
cuts  away  the  steel  until  he  has  produced,  in 
cavity  or  *  intaglio,'  an  exact  reverse  of  the 
design  for  the  medal  or  coin.  The  steel,  in  a 
soft  state  while  being  engraved,  requires  har- 
dening before  being  applied  to  use.  When 
ftuiher  prepared  so  as  to  be  rendered  more 
durable,  it  obtains  the  name  of  the  mairixy 
and  might  be  used  in  that  state  to  stamp  coins 
or  medals ;  but  as  such  a  matrix  is  very  costly, 
and  might  be  spoiled  by  fracture,  arrange- 
ments are  made  for  producing  multiplied 
copies  of  it  A  small  block  of  soft  steel  is 
by  immense  pressure,  made  to  receive  an  im- 
press, in  relief,  from  this  matrix ;  and  from 
this  second  piece,  which  obtains  the  name  of 
the  puneheoHf  after  being  hardened  and  re- 
touched by  the  graver,  diei  or  duplications  of 
the  original  matrix  are  produced.  In  the  use 
of  dies  by  means  of  the  stamping-press,  the 
number  of  blows  required  to  transfer  the  de- 
vice to  a  blank  piece  of  metal  depends  upon 
the  depth  of  the  intaglio. 

A  method  sometimes  adopted  of  producing 
medals  from  a  die  by  means  of  stamping  upon 
metal  which  is  in  a  semi-liquid  instead  of  a 
cold  and  solid  state  has  been  already  described 
[Cliche'  Medaluons];  the  method  is  called 
en  dichi,  and  has  been  much  practised  in 
France. 

DIEPPE  is  among  the  busiest  of  the  sea- 
ooast  towns  of  France.  The  population  of 
the  suburb  of  PoUet,  to  the  east  of  the  town, 
are  all  engaged  in  the  herring,  oyster,  and  cod 
fisheries.  The  quantity  of  herrings  cured  has 
in  some  years  amounted  to  80,000  barrels,  and 
of  mackerel  to  12,000  barrels.  There  are  su- 
gar-refineries, rope-walks,  paper-mills,  and 
ship-building  yards  in  the  town.  Fine  linen, 
lace,  and  articles  of  ornament  in  bone,  horn, 
shellwork,  and  ivory,  are  made.  Wine,  brandy, 
vinegar,  salt,  nails,  iron,  steel,  millstones,  co- 
lonial produce  also  enter  into  the  commerce 
of  the  town.    The  coasting  trade  is  active. 

DIGESTION,  in  Chemistry,  is  the  expo- 
sure of  any  substance  to  partial  or  total  solu- 
tion in  a  fluid,  either  at  common  temperatures 
or  with  a  gentle  heat,  as  in  the  preparation  of 
tinctures.  It  is  commonly  performed  in  a 
glass  matrass,  which  is  half  filled  with  the 
finid,  and  covered  with  a  piece  of  wet  bladder 
at  the  mouth. 

DIORA'MA  is  the  name  given  to  a  mode 
of  painting  and  scenic  exhibition  invented  by 
two  French  artists,  Daguerre  and  Bonton.  The 
peculiar  and  almost  magical  effect  of  the  dio- 
rama arises,  in  a  considerable  measure,  firom 


the  contrivance  employed  in  exhibiting  the 
painting,  which  is  viewed  through  a  large 
aperture  or  proscenium.    Beyond  this  open- 
ing the  picture  is  placed  at  such  a  distance 
that  the  light  is  thrown  upon  it,  at  a  proper 
angle,  from  the  roof,  which  is  glazed  with 
ground  glass,  and  cannot  be  seen  by  the  spec- 
tator.   The  light  may  be  diminished  or  in- 
creased at  pleasure,  and  that  either  gradually 
or  suddenly,  so  as  to  represent  the  change 
from  ordinary  daylight  to  sunshine,  and  from 
sunshine  to  doudy  weather,  or  to  the  obscu- 
rity of  twilight;  also  the  difference  of  atmos- 
pheric tone  attending  them.    Some  parts  of 
the  painting  are  transparent,  and  on  them  the 
light  can  occasionally  be  admitted  finom  be- 
hind,  thereby  produdng  a  brilliancy  far  ex- 
ceeding that  of  the  highest  lights  of  a  picture 
upon  an  opaque  ground.    The  combination  of 
transparent,  semi-transparent,  and  opaque 
colouring,  still  fiurther  assisted  by  the  power 
of  varying  both  the  effects  and  the  degree  of 
light  and  shade,  renders  the  diorama  the  most 
perfect  scenic  representation  of  nature.    The 
principle  forms  the  basis  of  an  attractive  exhi- 
bition in  the  Regent's  Park,  London ;  but  it 
is  also  capable  of  being  applied  to  the  embel- 
lishments of  corridors,  Ac 

DISTEMPER,  is  an  inferior  kmd  of  colour- 
ing, used  as  a  cheap  substitute  for  oil  colours. 
It  is  composed  of  whitening  mixed  with  size, 
to  which  the  colouring  is  added  to  form  the 
necessary  tint.  Coarser  colours  are  used  for 
distemper  than  are  employed  in  oil-painting. 
Scene-painting  and  paper-staining  are  exe- 
cuted in  distemper. 

DISTILLATION  is  a  chemical  process  for 
applying  a  regulated  heat  to  fluid  substances 
in  covered  vessels,  in  order  to  separate  their 
more  volatile  constituents  in  vapour :  and  for 
condensing  them  immediately  by  cold  into  the 
liquid  state.  The  distillation  of  aromatic  wa- 
ters was  known  to  the  Greeks  and  Romans, 
and  to  the  Arabians  from  very  remote  times. 
Amoldus  de  Villa  Nova  and  Raymond  Lolly 
both  noticed  in  the  13th  centory,  a  mode  of 
producing  intoxicating  spirits  by  distillation. 
The  alchemists  of  those  days  imagined  that 
spirit  derives  its  ardent  qualities  from  the  fire 
employed  to  heat  the  vessels. 

The  only  substances  employed  in  this 
country  in  the  manufacture  of  ardent  spirits 
upon  the  great  scale  (which  is  the  chief  ex- 
ample of  distillation)  are  different  kinds  of 
com,  such  as  barley,  rye,  wheat,  oats,  buck- 
wheat, and  maize.  Peas  and  beans  also  ha^e 
been  occasionally  used  in  small  quantity.  The 
principles  in  these  grains  fh)m  which  the  spi- 
rits  are  indirectly  produced  are  starch  and  m 
little  sweet  mudlage,  which,  by  a  peculiar  pzo- 
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cess  called  masking,  are  converted  into  «  spe- 
cies of  sugar.  It  is  the  sugar  so  formed  which 
is  the  immediate  generator  of  alcohol,  by  the 
process  of  fermentation.  In  mashing  one  or 
man  kinds  of  corn,  a  greater  or  smaller  pro- 
portion of  malt  is  always  mixed  with  the  raw 
graio,  and  sometimes  malt  alone  is  used,  as  in 
the  production  of  malt-whiskey. 

The  manufacture  of  ardent  spirits  consists 
of  three  distinct  operations :  first,  mashing ; 
second,  fermentation  ;  third,  distillation. 

Mazhimg. — ^Either  malt  alone,  or  malt  mixed 
with  other  grain,  and  coarsely  ground,  is  put 
into  the  mash-tun,  along  with  a  proper  propor- 
tion of  hot  water,  and  the  mixture  is  subjected 
to  agitation  by  a  mechanical  revolving  appa- 
latas.    The  water  is  applied  at  a  temperature 
vazyiog  from  145°  to  166**  Fahr.   After  two  or 
three  hoars'  agitation,  the  whole  is  left  to 
repose  for  an  hour  and  a  half,  and  then  the 
worts  (as  the  liquor  is  called^  are  drawn  o£f  to 
about  one-third  the  volume  of  water  employed, 
the  rest  being  entangled  in  a  pasty  state 
among  the  farina.     About  two-thirds  of  the 
fint  quantity  of  water  is  now  let  into  the  tun, 
but  at  a  temperature  somewhat  higher,  and 
the  mashing  motion  is  renewed  for  nearly  half 
an  hour.    A  second  period  of  infttsion  or  re- 
po^  ensues,  after  which  these  second  worts 
are  drawn  off    Both  infusions  must  be  cooled 
ss  quickly  as  possible  down  to  about  75°  Fahr.: 
this  ia  usually  effected  by  exposing  the  wort 
for  some  time  in  large  shallow  cisterns,  called 
coolers,  freely  exposed  to  aerial  currents ;  but 
the  liquor  is  sometimes  cooled  by  being  passed 
through  serpentine  tubes    surrounded  with 
cold  walar,  or  by  the  agency  of  ventilators 
blowing  over  its  surface  in  extensive  dstems 
only  three  or  four  inches  deep.  A  third  mash- 
ing is  conducted  with  a  fresh  portion  of  water 
in  order  to  extract  the  remaining  saccharine 
matter  from  the  grain. 

The  specific  gravity  of  the  first  and  second 
wcnts,  when  mixed,  is  about  1.060;  and  the 
liquor  contains  about  60  lbs.  of  saccharine  ex- 
tract per  barrel  of  36  gallons.  The  three 
naahings  employ  about  27  gallons  of  water  to 
every  bushel  of  ground  meal. 

FermeniaHon. — This  consists  in  bringing 
the  worts  to  a  fermented  state.  The  worts  are 
drmwn  off  into  a  fermenting  vessel ;  and  yeast 
**  ferment  is  added,  sufficient  to  decompose 
the  sugar  in  the  liquor.  The  process  is  com- 
meseed  at  a  temperature  between  60°  and  70° 
vfaich  soon  afterwards  rises  to  85°  or  90°.  The 
fint  appearance  of  fermentation  shows  itself 
by  a  ring  of  froth  round  the  edge  of  the  vat 
asuaDy  within  an  hour  after  the  addition  of 
the  yeast ;  and  in  the  ooxorse  of  five  hours  the 
*'rt»ifatiqn  of  ooilKMiio  aoid  from  the  partides 


throughout  the  whole  body  of  the  liquor  causes 
frothy  bubbles  to  cover  its  entire  surface.  The 
yeasty  froth  begins  to  subside  in  about  36 
hours,  and,  when  the  attenuation  gets  more 
advanced,  the  greater  part  of  it  falls  to  the 
bottom  on  account  of  its  density  relatively  to 
the  subjacent  fluid.  In  from  forty-eight  to 
sixty  hours  the  liquor  begins  to  grow  clear, 
and  becomes  comparatively  tranquil  The  li- 
quor is  stirred  up  occasionally  during  the  fer- 
mentation, and  the  vessel  is  kept  mostly  closed 
after  the  first  violence  of  the  action.  The 
specific  gravity  of  the  liquor  diminishes  as  the 
process  advances  ;  the  fermentation  converts 
the  sugar  into  alcohol  or  spirit ;  and,  as  tlie 
alcohol  is  lighter  than  water,  it  diminishes 
the  specific  gravity  of  the  whole.  The  liquor 
itself  is  now  called  wash.  100  gallons  of  this 
wash  contain  about  12  gallons  of  proof  spirit ; 
if  the  whole  of  the  sugar  were  decomposed 
(which  it  never  is  in  practice),  the  produce  of 
spirit  would  be  greater.  In  the  great  distille- 
ries, where  the  quantity  of  liquor  operated  on 
at  once  is  vexy  large,  the  duration  of  the  fer- 
menting process  is  longer  than  that  above 
named. 

DistiUaHdn. — Great  distilleries  ai'e  usually 
mounted  with  two  stills,  a  larger  and  a  smaller. 
The  former  is  the  wash  still,  and  serves  to 
distil  from  the  fermented  worts  a  weak  crude 
spirit  called  low-wines  ;  the  latter  is  the  low- 
wine  still,  and  rectifies  by  a  second  process 
the  product  of  the  first  distillation.  In  these 
successive  distillations  a  quantity  of  fetid  oil, 
derived  from  the  com,  comes  over  along  with 
the  first  and  last  portions  received,  and  con- 
stitutes by  its  combination  what  is  styled  the 
strong  and  weak  faints.  These  milky  faints 
are  careftilly  separated  from  the  limpid  spirit, 
by  turning  them  as  they  begin  to  flow  from 
the  still  into  distinct  channels,  which  lead  to 
separate  receivers.  From  these  receivers  the 
various  qualities  of  spirit,  low  wines,  and  faints 
are,  for  the  purpose  of  redistillation,  pumped 
up  into  charging  backs,  from  which  they  are 
run  in  guaged  quantities  into  the  low-wine  and 
spirit  stills. 

The  distilling  apparatus,  in  one  of  the  large 
establishments  near  London,  is  thus  arranged. 
The  wash  is  conveyed  through  pipes  from  the 
fermenting  vessel  to  the  wash-charger,  which 
is  a  closed  iron  cistern,  capable  of  containing 
30,000  gallons.  From  this  vessel  the  wash 
flows  into  the  wash-still,  a  copper  vessel  hold- 
ing 20,000  gallons ;  it  is  heated  by  a  fire  be- 
neath, and  is  terminated  at  the  top  by  a  cover, 
which  gradually  decreases  in  diameter,  and  at 
length  joins  the  worm,  in  another  vessel.  The 
wash  is  made  to  boil :  and  as  alcohol  boils  and 
passes  off  Ia  vapour  at  a  temperature  of  160° 
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prepared  with  the  utmost  care,  and  is  hronght 
to  a  soft  state  when  abont  to  be  submitted  to 
the  hands  of  the  engraver.  By  the  aid  of 
small,  fine,  hardened  steel  tools,  the  engraver 
euts  awaj  the  steel  until  he  has  produced,  in 
oarity  or  intaglio,*  an  exact  reverse  of  the 
design  for  the  medal  or  coin.  The  steel,  in  a 
soft  state  vhile  being  engraved,  requires  har- 
dening before  being  applied  to  use.  When 
farther  prepared  so  as  to  be  rendered  more 
durable,  it  obtains  the  name  of  the  matrix^ 
and  might  be  used  in  that  state  to  stamp  coins 
or  medals ;  but  as  such  a  matrix  is  very  costly, 
and  might  be  spoiled  by  fracture,  arrange- 
ments are  made  for  producing  multiplied 
copies  of  it  A  small  block  of  soft  steel  is 
by  immense  pressure,  made  to  receive  an  im- 
press, tA  relief,  from  this  matrix;  and  from 
this  second  piece,  which  obtains  the  name  of 
the  puneheoHj  alter  being  hardened  and  re- 
touched by  the  graver,  diet  or  duplications  of 
the  original  matrix  are  produced.  In  the  use 
of  dies  by  means  of  the  stamping-press,  the 
number  of  blows  required  to  transfer  the  de- 
vice to  a  blank  piece  of  metal  depends  upon 
the  depth  of  the  intaglio. 

A  method  sometimes  adopted  of  producing 
medals  from  a  die  by  means  of  stamping  upon 
metal  which  is  in  a  semi-liquid  instead  of  a 
cold  and  soUd  state  has  been  already  described 
[Cliche'  Medaluons];  the  method  is  called 
en  cUchS,  and  has  been  much  practised  in 
France. 

DIEPPE  is  among  the  busiest  of  the  sea- 
coast  towns  of  France.  The  population  of 
the  suburb  of  PoUet,  to  the  east  of  the  town, 
are  all  engaged  in  the  heiring,  oyster,  and  cod 
fisheries.  The  quantity  of  herrings  cured  has 
in  some  years  amounted  to  36,000  barrels,  and 
of  mackerel  to  12,000  barrels.  There  are  su- 
gar-refineries, rope-walks,  paper-mills,  and 
ship-building  yards  in  the  town.  Fine  linen, 
lace,  and  articles  of  ornament  in  bone,  horn, 
sheUwork,  and  ivory,  are  made.  Wine,  brandy, 
vinegar,  salt,  nails,  iron,  steel,  miUstones,  co- 
lonial produce  also  enter  into  the  commerce 
of  the  town.    The  coasting  trade  is  active. 

DIGESTION,  in  Chemistry,  is  the  expo- 
sure  of  any  substance  to  partial  or  total  solu- 
tion in  a  fluid,  either  at  common  temperatures 
or  with  a  gentle  heat,  as  in  the  preparation  of 
tinctures.  It  is  commonly  performed  in  a 
glass  matrass,  which  is  half  filled  with  the 
fluid,  and  covered  with  a  piece  of  wet  bladder 
at  the  mouth. 

DIORA'MA  is  the  name  given  to  a  mode 
of  painting  and  scenic  exhibition  invented  by 
two  French  artists,  Daguerre  and  Bouton.  The 
peculiar  and  almost  magical  effect  of  the  dio- 
rama arises,  in  a  considerable  measure,  firom 


the  contrivance  employed  in  exhibiting  the 
painting,  which  is  viewed  through  a  large 
aperture  or  proscenium.    Beyond  this  open- 
ing the  picture  is  placed  at  such  a  distance 
that  the  light  is  thrown  upon  it,  at  a  proper 
angle,  from  the  roof,  which  is  glazed  with 
ground  glass,  and  cannot  be  seen  by  the  spec- 
tator.   The  light  may  be  diminished  or  in- 
creased at  pleasure,  and  that  either  gradually 
or  suddenly,  so  as  to  represent  the  change 
from  ordinary  daylight  to  sunshine,  and  from 
sunshine  to  cloudy  weather,  or  to  the  obscu- 
rity of  twilight;  also  the  difiierenceof  atmos- 
pheric tone  attending  them.    Some  parts  of 
the  painting  are  transparent,  and  on  them  the 
light  can  occasionally  be  admitted  from  be- 
hind, thereby  producing  a  brilliancy  far  ex- 
ceeding that  of  the  highest  lights  of  a  picture 
upon  an  opaque  ground.    The  combination  of 
transparent,  semi-transparent,  and  opaque 
colouring,  still  ftuther  assisted  by  the  power 
of  varying  both  the  effects  and  the  degree  of 
light  and  shade,  renders  the  diorama  the  most 
perfect  scenic  representation  of  nature.    The 
principle  forms  the  basis  of  an  attractive  exhi- 
bition in  the  Regent's  Park,  London;  but  it 
is  also  capable  of  being  applied  to  the  embel- 
lishments of  corridors,  &c, 

DISTEMPER,  is  an  inferior  kind  of  colour 
ing,  used  as  a  cheap  substitute  for  oil  colours. 
It  is  composed  of  whitening  mixed  with  size, 
to  which  the  colouring  is  added  to  form  the 
necessary  tint  Coarser  colours  are  used  for 
distemper  than  are  employed  in  oil-painting. 
Scene-painting  and  paper-staimng  are  exe- 
cuted in  distemper. 

DISTILLATION  is  a  chemical  process  for 
applying  a  regulated  heat  to  fluid  substances 
in  covered  vessels,  in  order  to  separate  their 
more  volatile  constituents  in  vapour :  and  for 
condensing  them  immediately  by  cold  into  the 
liquid  state.  The  distillation  of  aromatic  wi- 
ters  was  known  to  the  Greeks  and  Romans, 
and  to  the  Arabians  from  very  remote  times. 
Amoldus  de  Villa  Nova  and  Raymond  LuUy 
both  noticed  in  the  13th  century,  a  mode  of 
producing  intoxicating  spirits  by  distillation. 
The  alchemists  of  those  days  imagined  that 
spirit  derives  its  ardent  qualities  from  the  fire 
employed  to  heat  the  vessels. 

The  only  substances  employed  in  thia 
country  in  the  manufacture  of  ardent  spirits 
upon  the  great  scale  (which  is  the  chi^  ex- 
ample of  distillation)  are  different  kinds  of 
com,  such  as  barley,  rye,  vrheat,  oats,  buck- 
wheat, and  maise.  Peas  and  beans  also  hsTC 
been  occasionally  used  in  small  quantity.  The 
principles  in  these  grains  ttom.  which  the  spi- 
rits are  indirectly  produced  are  starch  and  a 
little  sweet  mucilage,  which,  by  a  peculiar  pro- 
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cess  called  nutshingy  are  converted  into  «  9pe« 
des  of  sagar.  It  is  the  sugar  so  formed  which 
is  the  immediate  generator  of  alcohol,  by  the 
process  of  fermentation.  In  mashing  one  or 
more  kinds  of  com,  a  greater  or  smaller  pro- 
portion of  malt  is  alwajs  mixed  with  the  raw 
grain,  and  sometimes  malt  alone  is  used,  as  in 
the  prodnction  of  malt-whiskey. 

The  manofactnre  of  ardent  spirits  oonsbts 
of  three  distinct  operations :  first,  mashing ; 
second,  fermentation  ;  thud,  distillation. 

Masking. — Either  malt  alone,  or  malt  mixed 
vith  other  grain,  and  coarsely  ground,  is  pat 
into  the  mash-tun,  along  with  a  proper  propor- 
tion of  hot  water,  and  the  mixture  is  subjected 
to  agitation  by  a  mechanical  revolving  appa- 
cataa.    The  water  is  applied  at  a  temperature 
Taiying  finom  145"  to  165**  Fahr.    After  two  or 
three  hours*  agitation,  the  whole  is  left  to 
repose  for  an  hour  and  a  half,  and  then  the 
vorts  (as  the  liquor  is  called^  are  drawn  off  to 
about  one-third  the  volume  of  water  employed, 
the  rest  being  entangled  in  a  pasty  state 
among  the  farina.     About  two-thirds  of  the 
first  quantity  of  water  is  now  let  into  the  tun, 
but  at  a  temperature  somewhat  higher,  and 
the  mashing  motion  is  renewed  for  nearly  half 
an  hour.    A  second  period  of  infusion  or  re- 
pose ensues,  after  which  these  second  worts 
are  drawn  ofll    Both  inftisions  must  be  cooled 
as  quickly  as  possible  down  to  about  75^  Fahr.: 
this  is  nsually  effected  by  exposing  the  wort 
for  some  time  in  large  shallow  cisterns,  called 
cDolers,  freely  exposed  to  aerial  currents ;  but 
the  liquor  is  sometimes  cooled  by  being  passed 
through  serpentine  tubes    surrounded  with 
cold  water,  or  by  the  agency  of  ventilators 
blowing  over  its  surface  in  extensive  dstems 
(mij  three  or  four  inches  deep.  A  third  mash- 
ing 18  eondueted  with  a  f^resh  portion  of  water 
in  order  to  extract  the  remaining  saccharine 
Blatter  firom  the  grain. 

The  specific  gravity  of  the  first  and  second 
vorts,  when  mixed,  is  about  1.060;  and  the 
hquor  contains  about  60  lbs.  of  saccharine  ex- 
tract per  barrel  of  36  gallons.  The  three 
xoaibings  employ  about  27  gallons  of  water  to 
crery  bushel  of  ground  meal. 

Permentaium, — This  consists  in  bringing 
tbe  worts  to  a  fermented  state.  The  worts  are 
<iravn  off  into  a  fermenting  vessel ;  and  yeast 
^T  fennent  is  added,  sufficient  to  decompose 
t^  sugar  in  the  liquor.  The  process  is  com- 
Benoed  at  a  temperature  between  60**  and  70*^ 
vhieh  soon  afterwards  rises  to  85°  or  90**.  The 
fint  appearance  of  fermentation  shows  itself 
by  a  ring  of  froth  round  the  edge  of  the  vat 
«QaUy  wittuo  an  hour  after  tbe  addition  of 
the  yeast ;  and  in  the  course  of  five  hours  the 
extrication  of  eartKmio  acid  fhmi  the  particles 


throughout  the  whole  body  of  the  liquor  causes 
frothy  bubbles  to  cover  its  entire  surface.  The 
yeasty  froth  begins  to  subside  in  about  36 
hours,  and,  when  the  attenuation  gets  more 
advanced,  the  greater  part  of  it  falls  to  the 
bottom  on  account  of  its  density  relatively  to 
the  subjacent  fluid.  In  from  forty-eight  to 
sixty  hours  the  Uquor  begins  to  grow  clear, 
and  becomes  comparatively  tranquil  The  li- 
quor is  stirred  up  occasionally  during  the  fer- 
mentation,  and  the  vessel  is  kept  mostly  closed 
after  the  first  violence  of  the  action.  The 
specific  gravity  of  the  Uquor  diminishes  as  the 
process  advances  ;  the  fermentation  converts 
the  sugar  into  alcohol  or  spirit ;  and,  as  the 
alcohol  is  lighter  than  water,  it  diminishes 
the  specific  gravity  of  the  whole.  The  liquor 
itself  is  now  called  toask,  100  gallons  of  this 
wash  contain  about  12  gallons  of  proof  spirit; 
if  the  whole  of  the  sugar  were  decomposed 
(which  it  never  is  in  practice),  the  produce  of 
spirit  would  be  greater.  In  the  great  distille- 
ries, where  the  quantity  of  liquor  operated  on 
at  once  is  very  large,  the  duration  of  the  fer- 
menting process  is  longer  than  that  above 
named. 

DistiUaH&n. — Great  distilleries  are  usually 
mounted  with  two  stiUs,  a  larger  and  a  smaller. 
The  former  is  the  wash  still,  and  serves  to 
distil  from  the  fermented  worts  a  weak  crude 
spirit  called  low-wines  ;  the  latter  is  the  low- 
wine  still,  and  rectifies  by  a  second  process 
the  product  of  the  first  distillation.  In  these 
successive  distillations  a  quantity  of  fetid  oil, 
derived  firom  the  com,  comes  over  along  with 
the  first  and  last  portions  received,  and  con- 
stitutes by  its  combination  what  is  styled  the 
strong  and  weak  faints.  These  milky  faints 
are  careftdly  separated  from  the  limpid  spirit, 
by  turning  them  as  they  begin  to  flow  from 
the  still  into  distinct  channels,  which  lead  to 
separate  receivers.  From  these  receivers  the 
various  qualities  of  spirit,  low  wines,  and  faints 
are,  for  the  purpose  of  redistillation,  pumped 
up  into  charging  backs,  f^m  which  they  are 
run  in  guaged  quantities  into  the  low-wine  and 
spirit  stills. 

The  distilling  apparatus,  in  one  of  the  large 
establishments  near  London,  is  thus  arranged. 
The  wash  is  conveyed  through  pipes  from  the 
fermenting  vessel  to  the  wash-charger,  which 
is  a  closed  iron  cistern,  capable  of  containing 
30,000  gallons.  From  this  vessel  the  wash 
flows  into  the  wash-still,  a  copper  vessel  hold- 
ing 20,000  gallons  ;  it  is  heated  by  a  fire  be- 
neath, and  is  terminated  at  the  top  by  a  cover, 
which  gradually  decreases  in  diameter,  and  at 
length  joins  the  worm,  in  another  vesseL  The 
wash  is  made  to  boil :  and  as  alcohol  boils  and 
passes  off  lu  vapour  at  a  temperature  of  180° 
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prepared  with  tbe  utmost  care,  and  is  brought 
to  a  soft  state  when  about  to  be  subndtted  to 
the  hands  of  the  engraver.  By  the  aid  of 
small,  fine,  hardened  steel  tools,  the  engraver 
cuts  away  the  steel  until  he  has  produced,  in 
cavity  or  *  intaglio,'  an  exact  reverse  of  the 
design  for  the  medal  or  coin.  The  steel,  in  a 
soft  state  while  being  engraved,  requires  har- 
dening before  being  applied  to  use.  When 
ftirther  prepared  so  as  to  be  rendered  more 
durable,  it  obtains  the  name  of  the  matrix, 
and  might  be  used  in  that  state  to  stamp  coins 
or  medals ;  but  as  such  a  matrix  is  very  cosUy, 
and  might  be  spoiled  by  firacture,  arrange- 
ments are  made  for  producing  multiplied 
copies  of  it  A  small  block  of  soft  steel  is 
by  immense  pressure,  made  to  rec^ve  an  im- 
press, in  relief,  from  this  matrix ;  and  firom 
this  second  piece,  which  obtains  the  name  of 
the  puncheon,  after  being  hardened  and  re- 
touched by  the  graver,  diet  or  duplications  of 
the  original  matrix  are  produced.  In  the  use 
of  dies  by  means  of  the  stamping-press,  the 
number  of  blows  required  to  transfer  the  de- 
vice to  a  blank  piece  of  metal  depends  upon 
the  depth  of  the  intaglio. 

A  method  sometimes  adopted  of  producing 
medals  ttom  a  die  by  means  of  stamping  upon 
metal  which  is  in  a  semi-liquid  instead  of  a 
cold  and  solid  state  has  been  already  described 
[CuoHx'  Mbdiluons];  the  method  is  called 
en  cliclUf  and  has  been  much  practised  in 
France. 

DIEPPE  is  among  the  busiest  of  the  sea- 
coast  towns  of  Fkance.  The  population  of 
the  suburb  of  PoUet,  to  the  east  of  the  town, 
are  all  engaged  in  the  herring,  oyster,  and  cod 
fisheries.  The  quantity  of  herrings  cured  has 
in  some  years  amounted  to  36,000  barrels,  and 
of  mackerel  to  12,000  barrels.  There  are  su- 
gar-refineries, rope-walks,  paper-mills,  and 
ship-building  yards  in  the  town.  Fine  linen, 
lace,  and  articles  of  ornament  in  bone,  horn, 
ahellwork,  and  ivoiy,  are  made.  Wine,  brandy, 
Tinegar,  salt,  nails,  iron,  steel,  millstones,  co- 
lonial produce  also  enter  into  the  commerce 
of  the  town.    The  coasting  trade  is  active. 

DIGESTION,  in  Chemistzy,  is  the  expo- 
sure of  any  substance  to  partial  or  total  solu- 
tion in  a  fluid,  either  at  common  temperatures 
or  with  a  gentle  heat,  as  in  the  preparation  of 
tinctures.  It  is  commonly  performed  in  a 
glass  matrass,  which  is  half  filled  with  the 
fluid,  and  covered  with  a  piece  of  wet  bladder 
at  the  mouth. 

DIORA'MA  is  the  name  given  to  a  mode 
of  painting  and  scenic  exhibition  invented  by 
two  French  artists,  Daguerre  and  Bouton.  The 
peculiar  and  almost  magical  effect  of  the  dio- 
rama arises,  in  a  considerable  measure,  ttom 


the  contrivance  employed  in  exhibiting  the 
painting,  which  is  viewed  through  a  large 
aperture  or  proscenium.    Beyond  this  open- 
ing the  picture  is  placed  at  such  a  distance 
that  the  light  is  thrown  upon  it,  at  a  proper 
angle,  from  the  roof,  which  is  glazed  with 
ground  glass,  and  cannot  be  seen  by  the  spec- 
tator.   The  light  may  be  diminished  or  in- 
creased at  pleasure,  and  that  either  gradually 
or  suddenly,  so  as  to  represent  the  change 
fh>m  ordinary  daylight  to  sunshine,  and  from. 
sunshine  to  cloudy  weather,  or  to  the  obscu  • 
rity  of  twilight;  also  the  dibBference  of  atmos- 
pheric tone  attending  them.    Some  parts  of 
the  painting  are  transparent,  and  on  them  the 
light  can  occasionally  be  admitted  from  be- 
hind, thereby  producing  a  brilliancy  far  ex- 
ceeding that  of  the  highest  lights  of  a  picture 
upon  an  opaque  ground.    The  combination  of 
traDSparent,  semi-transparent,  and  opaque 
colouring,  still  farther  assisted  by  the  power 
of  varying  both  the  effects  and  the  degree  of 
light  and  shade,  renders  the  diorama  the  most 
perfect  scenic  representation  of  nature.    The 
principle  forms  the  basis  of  an  attractive  exhi- 
bition in  the  Begent's  Park,  London ;  but  it 
is  also  capable  of  being  applied  to  the  embel- 
lishments of  corridors,  ^te. 

DISTEMPER,  is  an  inferior  kind  of  colour- 
ing, used  as  a  cheap  substitute  for  oil  colours. 
It  is  composed  of  whitening  mixed  with  size, 
to  which  the  colouring  is  added  to  form  the 
necessary  tint.  Coarser  colours  are  used  for 
distemper  than  are  employed  in  oil-paintiiig. 
Scene-painting  and  paper-staining  are  exe- 
cuted in  distemper. 

DISTILLATION  is  a  chemical  process  for 
applying  a  regulated  heat  to  fluid  substances 
in  covered  vessels,  in  order  to  separate  their 
more  volatile  constituents  in  vapour :  and  for 
condensing  them  immediately  by  cold  into  the 
liquid  state.  The  distillation  of  aromatie  wa- 
ters was  known  to  the  Greeks  and  Bomans, 
and  to  the  Arabians  firom  veiy  remote  times. 
Amoldus  de  Villa  Nova  and  Raymond  Lolly 
both  noticed  in  the  13th  centoxy,  a  mode  of 
producing  intoxicating  spirits  by  distillation. 
The  alchemists  of  those  days  imagined  that 
spirit  derives  its  ardent  qualities  from  the  fire 
employed  to  heat  the  vessels. 

The  only  substances  employed  in  this 
country  in  the  manufaotare  of  ardent  s|Mrits 
upon  the  great  scale  (which  is  the  chief  ex- 
ample of  distillation)  are  difiSarent  kinds  of 
com,  such  as  barley,  lye,  wheat,  oata,  buck- 
wheat, and  maixe.  Peas  and  beans  also  ha^re 
been  occasionally  used  in  small  quantity.  Th« 
principles  in  these  grains  fh>m  which  the  spi- 
rits are  indirectly  produced  are  starch  and  m 
little  sweet  mudlage,  which,  by  a  peouUar 
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cess  called  mashing,  are  converted  into  «  spe- 
cies of  sugar.  It  is  the  sugar  so  formed  which 
is  the  immediate  generator  of  alcohol,  by  the 
process  of  fermentation.  In  mashing  one  or 
more  kinds  of  com,  a  greater  or  smaller  pro- 
portion of  malt  is  always  mixed  with  the  raw 
grain,  and  sometimes  malt  alone  is  used,  as  in 
the  production  of  malt-whiskey. 

The  manufacture  of  ardent  spirits  consists 
of  three  distinct  operations :  first,  mashing ; 
second,  fermentation  ;  third,  distillation. 

Mathing. — Either  malt  alone,  or  malt  mixed 
with  other  grain,  and  coarsely  ground,  is  put 
into  the  mash-tun,  along  with  a  proper  propor- 
ti(Hi  of  hot  water,  and  the  mixture  is  subjected 
to  agitation  by  a  mechanical  revolving  appa- 
ratos.    The  water  is  applied  at  a  temperature 
vaiying  from  145°  to  165"*  Fahr.    After  two  or 
three  hours*  agitation,  the  whole  is  left  to 
repose  for  an  hour  and  a  half,  and  then  the 
worts  (as  the  liquor  is  called^  are  drawn  off  to 
about  one-third  the  volume  of  water  employed, 
the  rest  being  entangled  in  a  pasty  state 
among  the  farina.     About  two-thirds  of  the 
tiil  quantity  of  water  is  now  let  into  the  tun, 
but  at  a  temperature  somewhat  higher,  and 
the  mashing  motion  is  renewed  for  nearly  half 
an  hour.    A  second  period  of  infusion  or  re- 
pose ensues,  after  which  these  second  worts 
are  drawn  ofll    Both  infusions  must  be  cooled 
as  quickly  as  possible  down  to  about  75"  Falir.: 
this  is  usually  effected  by  exposing  the  wort 
for  some  time  in  large  shallow  cisterns,  called 
coolers,  freely  exposed  to  aerial  currents ;  but 
the  liquor  is  sometimes  cooled  by  being  passed 
through  serpentine  tubes    surrounded  with 
cold  water,  or  by  the  agency  of  ventilators 
blowing  over  its  surface  in  extensive  cisterns 
only  three  or  four  inches  deep.  A  third  mash- 
ing is  eondncted  with  a  fresh  portion  of  water 
in  order  to  extract  the  remaining  saccharine 
matter  finom  the  grain. 

The  specific  gravity  of  the  first  and  second 
worts,  when  mixed,  is  about  1.060;  and  the 
bqnor  contains  about  60  lbs.  of  saccharine  ex- 
tract per  barrel  of  36  gallons.  The  three 
BAahiiigs  employ  about  27  gallons  of  water  to 
eteiy  bushel  of  ground  meal. 

FtTmentation. — This  consists  in  bringing 
the  worts  to  a  fermented  state.  The  worts  are 
^wn  off  into  a  fermenting  vessel ;  and  yeast 
■-f  ferment  is  added,  sufficient  to  decompose 
the  sugar  in  the  liquor.  The  process  is  com- 
neseed  at  a  temperature  between  60°  and  70° 
vbich  soon  afterwards  rises  to  85°  or  00°.  The 
first  appearance  of  fermentation  shows  itself 
hf  a  ring  of  froth  roimd  the  edge  of  the  vat 
dually  within  an  hoiur  after  the  addition  of 
the  yeast ;  and  in  the  course  of  five  hours  the 
extneitian  of  cnbonio  aotd  finom  the  partioies 


throughout  the  whole  body  of  the  liquor  causes 
frothy  bubbles  to  cover  its  entire  surface.  The 
yeasty  froth  begins  to  subside  in  about  36 
hours,  and,  when  the  attenuation  gets  more 
advanced,  the  greater  part  of  it  falls  to  the 
bottom  on  account  of  its  density  relatively  to 
the  subjacent  fluid.    In  from  forty-eight  to 
sixty  hours  the  liquor  begins  to  grow  clear, 
and  becomes  comparatively  tranquiL    The  li- 
quor is  stirred  up  occasionally  during  the  fer- 
mentation,  and  the  vessel  is  kept  mostly  closed 
after  the  first  violence  of  the  action.     The 
specific  gravity  of  the  liquor  diminishes  as  the 
process  advances  ;  the  fermentation  converts 
the  sugar  into  alcohol  or  spirit ;  and,  as  the 
alcohol  is  lighter  than  water,  it  diminishes 
the  specific  gravity  of  the  whole.    The  liquor 
itself  is  now  called  wash,    100  gallons  of  tliis 
wash  contain  about  12  gallons  of  proof  spirit ; 
if  the  whole  of  the  sugar  were  decomposed 
(which  it  never  is  in  practice),  the  produce  of 
spirit  would  be  greater.    In  tlie  great  distille- 
ries, where  the  quantity  of  liquor  operated  on 
at  once  is  very  large,  the  duration  of  the  fer- 
menting process  is  longer  than  that  above 
named. 

Distillation. — Great  distilleries  are  usually 
mounted  with  two  stills,  a  larger  and  a  smaller. 
The  former  is  the  wash  still,  and  sen-es  to 
distil  from  the  fermented  worts  a  weak  crude 
spirit  called  low-wines  ;  the  latter  is  the  low- 
wine  still,  and  rectifies  by  a  second  process 
the  product  of  the  first  distillation.  In  these 
successive  distillations  a  quantity  of  fetid  oil, 
derived  from  the  com,  comes  over  along  with 
the  first  and  lost  portions  received,  and  con- 
stitutes by  its  combination  what  is  styled  the 
strong  and  weak  faints.  These  milky  faints 
are  carefully  separated  from  the  limpid  spirit, 
by  turning  them  as  they  begin  to  flow  from 
the  still  into  distinct  channels,  which  lead  to 
separate  receivers.  From  these  receivers  the 
various  qualities  of  spirit,  low  wines,  and  faints 
are,  for  the  purpose  of  redistillation,  pumped 
up  into  charging  backs,  from  which  they  are 
run  in  guaged  quantities  into  the  low-wine  and 
spirit  stills. 

The  distilling  apparatus,  in  one  of  the  large 
establishments  near  London,  is  thus  arranged. 
The  wash  is  conveyed  through  pipes  from  the 
fermenting  vessel  to  the  wash-charger,  which 
is  a  closed  iron  cistern,  capable  of  containing 
30,000  gallons.  From  this  vessel  the  wash 
flows  into  the  wash-still,  a  copper  vessel  hold- 
ing 20,000  gallons ;  it  is  heated  by  a  fire  be- 
neath, and  is  terminated  at  the  top  by  a  cover, 
which  gradually  decreases  in  diameter,  and  at 
length  joins  the  worm,  in  another  vessel.  The 
wash  is  made  to  boil :  and  as  alcohol  boils  and 
passes  off  Ia  vapour  at  a  temperature  of  180° 


748 


DISTILLATION. 


DIVINa  BELL 


744 


Fahr.»  while  water  roqaires  a  tempemtiira  of 
212°,  the  heating  is  so  managed  as  neyer  to 
reach  212° ;  and  the  alcohol  Tapour  passes  off 
with  only  a  small  portion  of  water  vapour:  if 
the  process  were  perfectly  conducted,  there 
would  he  no  water  pass  off  with  the  spiht ; 
but  in  practice  there  always  is  a  small  quan- 
tity, and  to  this  extent  the  spirit  is  weakened 
by  the  mixture.    The  alcohol-vapour  passes 
off  into  the  worm,  which  is  a  copper  tube 
curved  spirally  round  the  inside  of  a  vessel 
thirty  feet  high,  called  the  worm-tub :  the  tube 
is  two  feet  in  diameter  at  the   upper  part 
of  the  vessel,  and  diminishes  down  to  two 
inches  near  the  bottom.    The  worm-tub  is 
filled  with  constantly  flowing  cold  water,  which 
keeps  the  copper  worm  at  such  a  low  tempe- 
rature that  tbe  vapour  in  the  worm  is  con- 
densed into  a  liquid.     This  liquid,  forming 
the  i4nO'UnMtf  flows  out  of  the  nairow  end  of 
the  worm  into  the  low-wines  receiver,  from 
which  it  again  flows  into  the  spirit-stilL    An- 
other distillation    occurs,  and  sometimes  a 
third,  until  so  much  of  the  water  is  driven  off 
as  to  leave  the  spirit  of  a  proper  strength. 
Standard  or  *  proof  spirit'  consists  of  one  half 
absolute  or  pure  alcohol  and  one  half  water : 
if  a  given  bulk  of  distilled  water  weighs  13 
ounces,  an  equal  bulk  of  proof  spirit  wiU  weigh 
exactly  12  ounces.    This  difference  of  specific 
gravity  gives  rise  to  the  construction  and  use 
of  the  Hydboheteb.  There  are  certain  stages 
or  degrees  of  strength,  *  above '  or  *  below 
proof,'  according  to  circumstances :  thus,  the 
strongest  spirit  produced  by  distillation  is  70° 
above  proof,  spirit  of  wine  is  not  less  than  43° 
above  proof,  raw  spirits  sold  by  the  distiller  to 
the  rectifler  are  at  25°  and  11°  above  proof^ 
gin  is  about  17°  below  proof.    The  rectifying, 
or  giving  a  modified  strength  and  a  peculiar 
flavour  to  spirit,  is  effected  in  totally  distinct 
establishments  from  those  in  which  the  spirit 
is  produced  from  grain.     Scotch  and  Irish 
whukey  are  distilled  spirit  without  artificial 
flavour.   English  gin  is  flavoured  with  juniper 
berries,  sugar,  and  other  substances. 

A  large  revenue  is  derived  from  distilled 
spirits ;  and  the  revenue  officers  exercise  a 
most  rigorous  supervision  over  all  the  opera- 
tions of  a  distillery. 

The  total  number  of  proof  gallons  of  spirits 
distilled  and  charged  with  excise  duty,  in  1849, 
was  as  follow : — 

England     . .       5,316,626  gallons 

Scotland     . .     10,4U,709 

Ireland      . .      8,117,844 


n 


23,881,079  gallons. 
In  looking  at  these  numbers,  we  cannot  fail 
to  be  atmok  with  the  oircomstaaoe  that  Ire- 


land»  with  half  the  number  of  inhabitants, 
manufieu!tures  50  per  cent  more  spirit  than 
England :  and  (more  striking  still)  that  Scot- 
land, with  one-fifth  of  the  populatioa,  manu- 
£ACtures  twice  as  much  spirit  as  England. 

The  Excise  duty  (7<.  lOd.  per  gallon  in  Eng- 
land, 8<.  %d,  in  Scotland^  and  2s.  %d,  in  lie- 
land)  realised  4,847,217/.  in  1849. 

A  few  additional  details  respecting  distilled 
spirits  will  be  foimd  under  B&i2iOY,  Rum,  &c. 

DIYING  BELL.  Much  ingenuity  has  been 
devoted  &om  an  early  period  to  the  contri- 
vance of  apparatus  ior  enabling  men  to  de- 
scend beneath  the  surface  of   water,  to  a 
greater  depth,  for  a  longer  space  of  time,  and 
with  less  exertion  and  danger,  than  is  pos^ble 
by  the  unassisted  powers  of  the  body.    Ma- 
chines which  in  some  degree  included  the 
principle  of  the  Diving-Bell  were  suggested, 
contrived,  and  sometimes  used  for  the  purpose 
of  obtaining  property  sunk  in  the  sea  or  in 
rivers.    At  length,  in  the  16ih  oentuiy,  tiie 
Diving  BeU  itself  was  invented  and  used ;  and 
Halley,  in  No.  349   of  the  <  Philosophical 
Transactions,'  describes  its  defects,  and  sug- 
gests a  remedy  for  them.    In  its  simplest  fona 
the  diving  bell  is  a  strong  heavy  vessel  of  wood 
or  metal,  made  perfectly  air  and  water  tight  at 
the  top  and  sides,  but  open  at  the  bottom.    U 
such  a  vessel  be  gradually  lowered  into  the 
water,  in  a  perfectly  horizontal  position,  Uie 
air  which  it  contains  cannot  escape,  and  there- 
fore the  vessel  cannot  become  full  of  water. 
Where  the  diving-bell  is  used  for  deaceuding 
to  a  very  small  depth,  as  the  pressure  of  the 
water  is  small,  it  will  not  rise  in  the  bell  to  a 
sufficient  height  to  be  inconvenient ;  but  at  the 
depth  of  thirty-three  feet  the  pressure  is  so 
great  as  to  compress  the  air  into  one  half  its 
original  volume,  so  that  the  bell  will  become 
half  full  of  water;  and  at  a  greater  depth  the 
air  will  be  still  more  compressed,  and  the  wa- 
ter will  rise  proportionately  higher  in  the  bell. 
The  unpleasant  pressure  of  the  condensed  air 
on  the  ear,  the  difficulty  of  breathing,  and  tiie 
confinement  of  space  within  the  bell,  have  all 
led  to  various  improvements,  by  Dr.  Halloy 
and  others. 

The  diving-bell  used  by  Dr.  Halley  w&s  of 
wood,  in  the  form  of  a  truncated  cone,  five  feet 
in  diameter  at  the  bottom,  and  three  feet  at 
the  top,  and  containing  about  sixty  cubic  fe«-t 
This  was  coated  with  lead,  and  so  weighti^i 
about  the  lower  part  that  it  would  sink  whUe 
empty,  and  would  always  remain  in  its  proper 
position;  that  is,  with  Hie  large  open  end 
dovmwards,  having  its  rim  parallel  with  the 
horizon.  In  the  top  of  the  bcU  waa  a  very 
strong  glass  window,  and  a  cock,  by  opening 
which  the  fool  air  might  bo  allowed  to  escape. 
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About  A  yard  bdow  the  mouth  of  the  bell  wa» 
stt^ended  a  stage,  bo  weighted  that  it  might 
hang  steadily.    The  apparatus  for  oonvejdng 
air  ta  the  diving-bell  consisted  of  two  baxrela, 
holding  thirty-six  gallons  each,  weighted  with 
lead  to  make  them  sink  readily.  £aoh  of  these 
had  an  open  hung-hole  in  the  lower  end,  to 
allow  water  to  enter  during  their  descent,  so 
as  to  condense  the  aii ;  there  was  also  a  hole 
in  the  npper  end  of  each,  to  which  was  fitted 
an  air-tight  leathern  hose,  long  enough  to  fall 
below  the  bottom  of  the  barrel,  and  having  its 
loose  end  so  weighted  that  it  would  fall  natu- 
rally into  that  position.    When  the  open  end 
of  the  hose  was  turned  up  by  the  attendant, 
so  as  to  he  above  the  level  of  the  water  in  the 
banels,  the  air  rushed  out  with  great  force 
into  the  bell,  the  barrels  becoming  at  the  same 
time  full  of  water.    By  sending  down  these 
air-barrels  in  rapid  succession,  the  sir  in  the 
diving-bell  was  kept  in  so  pure  a  state  that 
five  persons  remained  in  it,  at  a  depth  of  nine 
or  ten  fathoms,  for  more  than  an  hour  and  a 
half  at  a  time,  without  iujurioas  consequences. 
When  the  sea  was  clear,  and  especially  when 
the  sun  shone,  sufficient  light  was  transmitted 
to  allow  a  person  in  the  bell  to  write  or  read ; 
and  when  the  sea  was  troubled  and  thick, 
which  occasioned  the  beU  to  be  as  dark  as 
night,  a  candle  was  burnt  in  it  Halley  some- 
timea  sent  up  orders  with  the  empty  barrels, 
writing  them  with  an  iron  pen  on  plates  of 
lead. 

The  credit  of  having  been  the  first  to  apply 
the  diving-bell  in  aid  of  civil  engineering  ope- 
nukma  is  usually  attributed  to  Smeaton,  who 
used  it  in  1770  in  repairing  the  foundations  of 
Hexham  Bridge.  The  beU  used  on  this  occa- 
sion was  an  oblong  box  of  wood,  four  feet 
high,  two  wide,  and  three  and  a  half  long ; 
and  it  was  supplied  with  air  by  a  pump  fixed 
•a  the  top.  The  river  being  fallow,  the  bell 
w»  not  covered  with  water.  In  1768  the  di- 
ring  bell  was  used  in  a  much  more  important 
vork,  Ramsgate  harbour,  by  the  same  engi- 
neer. The  depth  here  being  considerable,  an 
■pparatns  was  employed  for  sending  in  a  sup- 
ply of  air  through  a  flexible  pipe,  by  means  of 
a  forcing-pmnp.  The  bell  used  was  of  cast- 
zrao,  similar  in  fonn  to  that  at  Hexham,  but 
four  feet  and  a  half  high,  four  and  a  half  long, 
and  three  wide.  Its  weight  was  50  cwts.,  and 
ihi  thickness  was  so  adjusted  that  it  would, 
vithoot  the  addition  of  any  weights,  sink  in 
the  proper  position.  In  levelling  foundations 
an*W  water  by  this  machine  the  surface  of 
the  water  at  the  bottom  of  the  bell  formed  a 
cmvcnient  and  unerring  level  to  work  to ;  and 
in  ihn,  as  well  as  in  the  subsequent  operation 
uf  buildizig,  every  naoessary  motion  was  given 


to  tha  bell  by  the  tackle  by  which  it  was  sus- 
pended; Ofpiala  being  made  from  below  by 
striking  one,  two,  three,  or  more  blows  upon 
the  side  of  the  b<dl  with  a  hammer. 

Since  the  time  of  Smeaton  the  diving-beU 
has  been  frequently,  and  with  great  advantage, 
employed  in  submarine  works ;  sometimiHi  in 
situations  in  which  it  would  have  been  impos- 
sible to  construct  a  co£fer-dam,  or  to  perform 
the  required  operations  by  any  other  means. 
The  diving  beUs  used  in  such  works  are  usually 
formed  on  the  model  of  that  made  for  the 
works  of  Bamsgate  Harbour ,-  but  the  mode 
of  suspension  difiers  according  to  circum- 
stsnces.  The  bell  may  be  suspended  over  the 
side  or  end  of  a  vessel ;  or  through  an  opening 
in  the  centre  of  a  barge ;  or  from  frame-work 
resting  upon  two  barges,  placed  parallel  with 
each  other,  but  at  such  a  distsnee  apart  as  to 
allow  the  bell  to  descend  between  them ;  or 
from  a  scafiblding  supported  by  piles.  Of  the 
use  of  this  important  machine  in  recovering 
property  from  wrecks,  the  operations  upon 
that  of  the  Boyal  George  afford  a  familiar  ex- 
ample. Smeaton's  method  of  supplying  air  to 
the  bell  is  that  most  commonly  employed; 
but  that  of  Halley  may,  in  some  casesy  have 
the  advantage. 

One  of  the  largest  diving-beUs  ever  con- 
structed is  that  at  the  Polytechnic  Institution. 
This  machine  is  made  of  cast  iron,  and  weighs 
three  tons.  It  has  twelve  glazed  openings, 
six  at  the  sides  and  six  at  the  top :  the  glass 
being  half  an  inch  thick.  It  is  5  feet  high,  4 
feet  8  inches  diameter  at  the  bottom,  and  from 
1  i  to  2 1  inches  thick.  Air  is  supplied  to  the 
bell  by  two  air-pumps,  with  8  inch  barrels. 

Many  plans  have  been  proposed  for  enab- 
ling a  man  to  walk  beneath  the  surface  of  wa- 
ter in  such  a  manner  as  to  assist  in  the  reco- 
vexy  of  property  from  wrecks,  by  means  of 
waterproof  coverings  for  the  head  and  upper 
part  of  the  body,  or  of  strong  vessels  in  which 
every  part  but  the  arms  should  be  encased ;  a 
supply  of  sir  being  either  transmitted  from 
above  by  a  flexible  pipe,  or  contained  in  the 
cavities  of  the  protecting  armour.  Dr.  Halley 
devised  such  an  apparatus.  The  diver's  head 
was  covered  by  a  heavy  leaden  cap,  supplied 
with  sir  by  a  flexible  tube  extending  fh>m  the 
large  belL  The  diver  was  to  coil  this  tube 
rotmd  his  arm,  and  unwind  it  as  he  left  the 
bell ;  and  to  use  it  as  a  due  to  direct  him  to 
the  bell  in  returning.  This  pipe  was  formed 
of  leather  soaked  in  oil  and  hot  wax,  and  was 
held  open  by  a  spiral  coil  of  brass-wire ;  its 
iotemsd  diameter  being  about  one-sixth  of  an 
inch.  The  front  of  the  helmet  was  glazed ; 
and  the  diver,  who  was  clothed  in  a  thick  wool- 
len dress  fitting  close  to  the  body,  to  diminish 
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the  effect  of  the  coldness  of  the  water,  was 
enabled  to  walk  by  means  of  a  weighted  girdle 
and  weighted  clogs.    The  invention  of  water- 
proof India-rubber  cloth,  which  has  been  ap- 
plied  in  various  ways    to    diving-apparatus, 
affords  great  facilities  for  the  manufacture  of 
water-tight  tubes  for  such  a  purpose.    Many 
varieties  of  diving-dresses  have  been  since  em- 
ployed.   Mr.  Thomthwaite  introduced  a  few 
years  ago  a  contrivance  for  facilitating  the  de- 
scent and  ascent  of  a  diver.    It  consists  of  a 
hollow  belt  of  India-rubber  cloth,  to  which  is 
attached  a  small  but  strong  copper  vessel. 
Into  this  vessel  air  is  to  be  forced  by  a  con- 
densing-syringe  until  it  has  a  pressure  of 
thirty  or  forty  atmospheres.    The  belt  is  then 
put  on,  in  a  collapsed  state,  so  that  it  has  no 
buoyancy,  and  does  not  impede  the  descent  of 
the  diver ;  but  when  he  desires  to  rise,  he 
opens  a  valve,  by  which  the  condensed  air  es- 
capes from  the  copper  vessel  into  the  belt  As 
it  expands  the  belt,  it  affords  sufficient  buoy- 
ancy to  raise  the  diver  immediately  to  the  sur- 
face. 

A  few  years  ago  Dr.  Payeme  attracted  a 
good  deal  of  public  attention  by  his  attempts 
to  dispense  with  an  air-pump  to  supply  air  to 
diving-bells.  He  made  his  experiments  in 
1842,  first  at  Paris,  and  then  at  the  Polytech- 
nio  Institution  in  L6ndon.  The  ordinaiy  air- 
tnbe  was  removed  from  the  diving  bell ;  and 
he  remained  under  water  three  or  four  hours 
without  any  connection  witli  the  external  air. 
The  experimenter  took  down  with  him  a  small 
box,  containing  some  chemical  agent  which 
will  absorb  carbonic  acid  gas  as  fast  as  it  is 
generated,  and  another  agent  which  will  evolve 
pure  oxygen  gas  rapidly ;  and  as  he  vitiated 
the  air  in  the  bell  by  his  breathing,  the  one 
chemical  substance  absorbed  the  carbonic  acid 
fh>m  it,  while  the  other  furnished  a  fresh  sup- 
ply of  oxygen.  Many  such  chemical  agents 
are  known ;  but  we  believe  Dr.  Payeme  pro- 
fessed to  keep  his  method  secret.  He  made 
one  or  two  descents  at  Spithead,  near  the 
wreck  of  the  Royal  George. 

DNIEPER  and  DNIESTER.  These  two 
rivers  of  European  Russia  are  made  the  media 
of  conveying  much  merchandize  and  produce 
to  the  Black  Sea.  The  entire  length  of  the 
i>it»«j9#r,  with  its  windings,  is  about  1000  miles. 
Its  basin  comprises  fourteen  of  the  finest  pro- 
vinces of  Russia,  with  all  of  which  it  has  com- 
munication by  its  navigable  branches  and 
by  canals.  The  river  is  navigable  almost  from 
its  source  to  its  mouth ;  even  the  obstructions 
presented  by  the  cataracts  have  been  removed 
by  the  magnificent  hydraulic  works  of  the 
Russian  government ;  several  of  the  ledges  of 
rooks  having  been  entirely  removed,  and  chan- 


nels formed  which  are  protected  from  winds 
by  lofty  dikes  of  granite.  Produce  is  generally 
conveyed  down  the  river  to  the  cities  on  the 
Black  Sea ;  but  fleets  of  large  barks  also  pass 
annually  by  the  canals  to  Riga  and  St  Peters- 
burg. The  freights  consist  chiefly  of  timber, 
com,  iron,  linen,  hemp,  salt,  Sso,  The  Dnietter 
which  is  about  600  miles  long,  carries  cargoes 
of  timber,  grain,  and  other  produce  to  Odessa, 
on  the  Black  Sea :  much  of  which  is  brought 
to  England. 

DOCKS  AND  DOCK-YARDS.    A  dock  is 
a  place  artificially  formed  for  the  reception  of 
ships,  the  entrance  of  which  is  generally  closed 
by  gates.    There  are  two  kinds  of  dodos,  dry- 
docks  and  wet -docks.    The  former  are  used 
for  receiving  ships  in  order  to  their  bmng  in- 
spected and  repaired.    For  this  purpose  the 
dock  is  so  contrived  that  the  water  may  be  ad- 
mitted or  excluded  at  pleasure,  so  that  a  ves- 
sel can  be  floated  in  when  the  tide  is  high, 
and  the  water  run  out  with  thefaU  of  the  tide, 
or  be  pumped  out,  the  dosing  of  the  gates 
preventing  its  return.    Wet  docks  are  formed 
for  the  purpose  of  keeping  vessels  always 
afloat    Dock  yards  bdonging  to  the  gov^- 
ment  usually  consist  of  dry  dodcs  for  repairing 
ships,  and  of  tUps  on  which  new  vessels  are 
built ;  besides  which  they  comprise  various 
workshops  and  storehouses. 

The  first  wet  dock  for  commerdal  purposes 
made  in  this  kingdom  was  formed  in  the  year 
1708  at  Liverpool.  Since  that  time  others 
have  been  added  at  different  periods ;  and  at 
present  the  margin  of  the  Mersey  along  the 
whole  extent  of  the  town,  for  about  three 
miles,  is  occupied  by  docks.  They  comprise 
the  Northern,  the  Clarence,  the  Fictona,the 
Waterloo,  the  Prince's,  the  George**,  the  Can- 
ning, the  Manchetter,  the  SaUhouse,  the  Dukth 
the  Kin^t,  the  Queerit,  the  AtbeH,  the  Union, 
the  BrwMwick,  the  Herctdaneum,  and  the 
Harrington  dodcs.  They  covei  mora  than  100 
acres,  and  have  an  extent  of  quay  ten  or  twelve 
miles  in  length. 

At  Birkenhead  are  docks  noticed  in  a  for- 
mer article  [Bibkekhbad].  Fleetwood,  HoU, 
Bristol,  and  other  commercial  towns,  have 
convenient  docks. 

The  first  commercial  wet  dock  oonstmeted 
in  the  port  of  London  was  for  the  aooommoda- 
tion  of  vessels  employed  in  the  Greenland 
whale  fisheiy.  This  dock,  which  u«  now  known 
as  the  Conmerdal  Dock,  is  situatM  at  Bother- 
hithe ;  it  occupies  altogether  49  acres,  about 
four-fifths  of  which  are  water :  it  is  now  used 
mainly  for  the  timber  and  com  trade.  Ad- 
joining it  is  the  Easi  Country  Dock,  used  for 
the  timber  trade. 
Up  to  the  end  of  the  last  centory,  neariy  dl 
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ships  arriving  In  London  discharged  their  car- 
goes into  lighters  in  the  riTer.  To  remedy 
this  inconvenience,  a  plan  was  sanctioned  in 
1799  for  constmcting  wet  docks  for  the  recep- 
tion of  ships  employed  in  the  West  India  trade. 
The  We$t  Jtidia  Dock$  extend  across  the  Isle 
of  Dogs.  The  import  dock  is  879  yards  long 
and  166  yards  wide ;  the  export  dodc  is  of  the 
same  length  and  135  yards  wide ;  there  are 
besides  two  hasins,  one  at  each  entrance,  that 
at  Blackwall  being  5  acres,  and  that  at  lime- 
honse  2  acres  in  extent.  A  canal  cut  across 
the  Isle  of  Dogs  has  been  also  appropriated 
as  a  dock  or  basin.  The  London  Dockgj  situ- 
ated in  Wapping,  and  finished  in  1805,  consist 
of  the  western  dock  of  20  acres,  the  eastern 
dock  of  7  acred,  and  the  tobacco  dock,  between 
the  other  two,  of  mere  than  1  acre.  The  space 
included  within  the  dock  walls  exceeds  71 
acres.  The  warehouses,  especially  those  for 
tobacco  and  wine,  are  of  vast  extent.  The 
St.  Katharine's  Docks,  situated  between  the 
London  Docks  and  the  Tower,  were  opened 
in  1828 ;  the  outer  wall  encloses  an  area  of  24 
acres,  of  which  11  acres  are  water,  the  remain- 
der being  occupied  by  quays  and  warehouses. 
There  are  two  docks  each  capable  of  receiving 
vessels  of  800  tons  burden. 

The  Commercial  Dock  Company  propose, 
in  1851,  to  purchase  the  East  Country  or 
Greenland  Dock,  and  to  expend  200,0002.  in 
enlargements  and  improvements. 

In  the  half  year  from  June  to  November 
1850,  the  laden  ships  which  entered  the  Lon- 
don Docks  from  foreign  countries  were  685, 
measuring  186,517  tons.  The  stock  of  goods 
in  the  warehouses,  on  Nov.  30  in  that-  year, 
amounted  to  124,825  tons.  A  new  stack  of 
warehouses  has  just  been  constructed  by  the 
company  on  the  West  Quay. 

At  the  St.  Katharine's  Docks  the  goods  re- 
ceived during  the  year  1850  amounted  to 
119,140  tons.  The  ships  which  entered  with 
cargoes  were  703,  of  152,046  tons;  and  those 
which  entered  to  load  were  250.  The  goods 
in  warehouse  on  December  31,  1850,  were 
68,121  tons. 

Collier  docks  are  about  to  be  formed  oppo- 
site Woolwich,  near  the  North  Woolwich  sta- 
tion of  the  Eastern  Counties  Railway.  A  dock 
of  70  acres  is  planned,  available  not  only  for 
collier  ships  but  for  passenger  steamers. 

The  construction  of  floating  dry  docks  is  now 
engaging  the  attention  of  engineers :  the  prin- 
ciple being,  to  adopt  a  means  of  bnojing 
up  a  ship  on  some  kind  of  floating  support, 
80  as  to  leave  it  high  and  dry.  There  ore  now 
being  constructed  for  the  United  States  Go- 
venunent,  at  Philadelphia,  docks  of  a  re- 
markable kind  on  this  principle.  There  are  ten 
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closed  compartments,  called  sections,  capable 
of  being  exhausted  of  water  by  means  of 
pumps ;  and  when  so  exhausted,  each  section 
can  buoy  up  a  weight  of  800  tons.  Six  of  them 
together  would  bear  up  a  ship  of  the  line,  while 
four  would  bear  a  frigate.  There  is  a  stone 
basin  or  dock,  350  feet  long  by  226  wide.  When 
a  ship  is  to  be  dry-docked,  some  of  the  sections 
are  filled  with  water  sufficiently  for  the  vessel 
to  be  floated  in  on  the  top  of  them ;  and  when 
brought  into  the  basin,  the  water  is  pumped 
out  of  the  sections,  and  the  vessel  thus  buoyed 
up.  There  is  a  railway,  also,  by  which  the 
vessel  may  be  brought  up  completely  on  dry 
land.  These  remarkable  works  are  expected 
to  be  finished  during  the  year  1851.  Other 
works  of  a  similar  kind  are  being  constructed 
in  other  parts  of  the  United  States. 

The  largest  gates  ever  made  for  docks,  per^ 
haps,  are  those  which  Messrs.  Rennie  have 
recently  made  for  the  Russian  government,  to 
be  fitted  up  at  Sevastopol  on  the  Black  Sea. 
On  account  of  the  peculiar  locality  of  the  town 
with  respect  to  the  depth  of  the  shores,  three 
locks  were  made  so  as  to  raise  a  ship  of  war 
to  a  height  of  30  feet  above  the  sea  level. 
These  locks  have  nine  pairs  of  gates,  varying 
fh)m  21  to  34  feet  In  height,  and  from  47  to 
64  feet  in  width.  On  account  of  the  ravages 
of  a  peculiar  worm,  the  use  of  wood  was  deter- 
mined against,  and  iron  substituted.  The 
gates  consist  of  wrought  iron  plates  in  cast 
iron  frames ;  and  so  enormous  are  some  of 
the  masses,  that  the  engineers  had  to  erect 
large  and  costly  machinery  for  planing  and 
punching  them. 

Our  Government  Dock  Yards  are  briefly 
described  under  the  names  of  the  town's  where 
they  are  situated.  [Chatham  ;  Fltxouth, 
&c.] 

DOLL  MANUFACTURE.  Let  not  any 
one  suppose  that  the  making  of  dolls  is  too 
trifling  an  employment  to  merit  notice  in  a 
work  devoted  to  industrial  pursuits.  It  affords 
bread  to  numerous  persons,  and  is  subjected 
to  as  many  divisions  and  subdirisions  as  other 
manufactures.  A  glass  manufacturer  of  Bir- 
mingham, some  years  ago,  astonished  a  Com- 
mittee of  the  House  of  Commons  by  stating 
that  he  had  received,  at  one  time,  an  order  for 
500/.  worth  of  dolls'  eyes ! 

There  are  two  classes  of  dolls — wooden  and 
sewed  ;  the  former  cheap,  and  the  latter  more 
expensive.  The  wooden  dolls  make  but  little 
approach  to  anatomical  correctness ;  whereas 
the  sewed  dolls  are  the  results  of  more  ambi- 
tious skill.  The  wooden  doll  passes  through 
few  bands  in  the  process  of  making ;  but  the 
sewed  doll  is  the  work  of  many  distinct  classes 
of  artificers — such  as  the  doll  sewer  and  p' 
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fier,  the  dolls'  head  maker,  the  dolla*  arm  and 
leg  maker,  the  dolls*  wig  maker,  the  dolls*  eye 
maker,  and  the  doll  dresser. 

In  wooden  dolls  the  hodyis  turned  in  a 
lathe,  thereby  giving  to  the  human  bast  a  form 
which  nature  never  gave — an  equal  rotundity 
on  all  sides.  They  are  carved  or  out  by  hand  to 
impart  certain  improvements;  and  the  legs 
are  made — ^with  calves  or  without  calves — ac- 
cording to  the  price.  A  composition  is  laid 
on  the  face;  and  the  painter's  pencil  is  em- 
ployed to  supply  lips,  oyebrows,  &g.  "Every 
doll,  except  in  the  humblest  station  of  life,  has 
jointed  legs,  which  are  fixed  to  the  body  by  a 
kind  of  wooden  hinge.  Unless  the  doll  have 
painted  ringlets,  real  ringlets  are  purchased 
from  the  dolls'  wig  maker.  The  arms  are 
usually  made  of  stuffed  leather. 

The  iewed  dolls  go  through  a  larger  number, 
of  processes,  and  employ  more  persons.  The 
midcer  cuts  out  the  calico  which  Li  to  form  the 
outer  surface,  and  gives  it  together  with  saw- 
dust or  wool  to  the  doll  sewer  and  stuffer,  by 
whom  the  structure  of  the  doll  is  built  up. 
The  composition  heads  for  these  dolls  are 
usually  made  of  papier  machi ;  but  they  have 
a  superficial  coating  of  wax ;  they  are  painted 
flesh  colour,  and  then  dipped  into  melted  wax. 
The  mould  for  the  papier  machi  is  made  from 
a  wax  model,  and  the  substance  itself  is  a  kind 
of  sugar  paper,  reduced  to  a  pulp.  Tne  arms 
and  legs,  and  the  wig,  are  made  by  other  per- 
sons. 

Dolls'  eyes  seem  to  form  the  most  curious 
department  of  this  curious  manufacture.  They 
are  of  two  kinds,  the  cheap  and  the  expensive. 
The  more  cheaply  constructed  eyes  are  simply 
small  hollow  glass  beads  or  spheres,  made  of 
white  enamel,  and  coloured  either  black  or 
blue,  but  without  any  attempt  at  diverse  co- 
louring. The  better  kind  of  eyes,  called  by 
the  makers  natural  eyes,  are  made  in  the  same 
manner  so  far  as  concerns  the  glass  or  ena- 
mel, but  the  iris  is  represented  by  a  painted 
or  stained  ring. 

In  one  of  the  interesting  papers  recently 
published  in  the  Morning  OhronicUf  some  cu- 
rious statistical  facts  are  given  respecting  the 
doll  manufacture.  The  commonest  wooden 
dolls  were  formerly  sold  at  a  penny  each,  but 
now  (competition  having  affected  doUs  as  well 
as  more  important  commodities)  command  a 
price  of  only  one  farthing.  Some  of  the  sewed 
dolls  are  stuffed  with  sawdust  and  sewed  for 
half  a  crown  per  gross.  The  commonest  dolls' 
eyes  sell  from  five  to  six  shillings  per  twelve 
dozen  pairs ;  while  the  best  or  natural  eyes 
obtain  a  price  of  fourpence  per  pair.  Dolls* 
eyes  are  largely  exported;  in  Spanish  Ame- 
rica hlaek  eyes  only  wiU  find  a  sale,  while 


in  this  ooontzy  Hue  eyes  are  the  fkvoar. 
ites. 

Gutta  perohais  now  employed  as  a  material 
for  some  dolls;  and  various  costly  novelties 
are  firom  time  to  time  introduced.  The  speoA. 
ing  doll  is  an  object  of  great  admiration  to  doll 
buyers ;  but  the  six  guineas'  price  limits  the 
sale  to  a  small  number.  It  was  the  invention 
of  a  London  doll  maker,  who,  after  nine  yean 
of  experimental  trial  and  failure,  succeeded  in 
making  his  doll  speak  the  two  favourite  nur- 
sery words  *  mama '  and '  papa.'  One  of  these 
was  sent  to  St  Petersburg ;  it  became  iiijared 
on  the  way,  and  lost  its  speech,  which  do 
Russian  doll-maker  was  found  able  to  re^ 
store. 

DOLLOND,  JOHN,  as  an  eminent  practi 
cal  optician,  caUs  for  a  few  words  of  notice  in 
this  place.    He  was  descended  from  a  French 
refugee  family,  settled  in  Spitalfields,  and  was 
bom  in  1706.    His  father  was  an  operative 
silk-weaver,  and  his  own  boyhood  was  spent 
in  the  drudgoxy  of  a  manufactory ;  he  found 
time  however  to  make  considerable  progress 
in  the  study  of  mathematics  and  natural  phi- 
losophy ;  besides  which  he  cultivated  anatomj, 
and  devoted  his  leisure  moments  to  ecclesias- 
tical history  and  to   languages.    About  the 
year  1756  he  commenced  a  series  of  experi- 
ments on  the  dispersion  of  light,  and  in  1757 
he  made  the  decisive  experiment  which  showed 
the  error  of  Newton's  conclusion  respecimg 
the  proportional  refrangibility  of  light  in  all 
media.    In  consequence  of  the  disooveiy,  Mr. 
Dollond  was  enabled  to  constract  what  tre 
called  achromatic  telescopes,  or  such  as  afford 
images  of  objects  almost  wholly  free  from  co- 
loured fringes.    The  diacoyeiy  was  rewarded, 
by  the  Council  of  the  Royal  Society,  with  the 
Copl^  MedaL   After  this  he  became  eminent 
as  the  first  optical  Instrument  maker  of  hU 
day,  and  communicated  many  papers  to  tiic 
Boyal  Society. 

Mr.  DoUond  died  in  1761 ;  bnt  his  establish- 
ment has  ever  since  maintained  its  high  chi- 
racter,  under  various  members  of  lua  family* 

DOLOMITE.  This  rook,  having  the  aspect 
and  general  geological  history  of  limestone, 
but  composed  of  carbonate  of  magnesia  anitod 
to  carbonate  of  lime,  nsnally  atom  to  atom, 
occurs  as  a  part  of  the  oolitic  system  of  the 
Alps  and  Apennines,  and  of  the  German  Ju- 
rakalk ;  and  it  is  perhaps  proper  to  call  by  th«' 
same  name  the  cxystallised  magnesian  lime 
stone  of  Nottinghamshire,  Derbyshire,  Tork 
shire,  and  Durham.  The  beet  example  of  thi^ 
English  dolomite  is  at  Bolsower,  in  Derbyshire 
whence  the  stone  is  taken  to  bnUd  the  net 
Houses  of  Parliament. 

DOME,  a  term  applied  to  a  oorvering  of  thi 
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whole  or  pari  of  ft  building.  The  word  d!om« 
is  strietly  applied  to  the  external  part  of  the 
spbeiioal  or  polygonal  roof,  and  a^ola  to  the 
internal  paxt. 

The  most  magnificent  dome  of  antiquity  is 
that  of  the  Pantheon,  supposed  to  be  a  cham- 
ber of  the  great  baths  of  Agrippa.  Internally 
it  ia  divided  into  fire  rows  of  square  compart- 
mentB,  which  are  supposed  to  have  been  deco- 
rtfad  with  plates  of  siWer.  The  external  part 
of  the  dome  appears  also  to  have  been  deco- 
nted  with  bands  of  bronze.  The  base  of  the 
dome  externally  consists  of  a  large  plinth  with 
six  smaller  plinths  or  steps  above  it ;  and  in 
the  cmnre  of  the  dome  a  flight  of  steps  is 
fonned  which  leads  to  the  opening  at  the  top. 
The  dc»me  is  constmcted  of  bricks  and  rubble. 
The  tliicknfais  is  about  17  feet  at  the  base,  5 
£?«t  H  inches  at  the  top  of  the  highest  step, 
•nd  4feet  7  inches  at  the  top  of  the  dome. 
The  drcnlar  wall  which  supports  the  dome  is 
20  feH  thick. 

The  Thermie,  or  baths,  of  Caracalla,  Titus, 
Coostandne,  and  Diodetian,  were  all  sur- 
nKHmted  by  domes.  Near  Pozzuoli  there  is  a 
very  perfect  circular  building  with  a  dome  96 
ieet  in  diameter,  built  of  yolcanic  tufo  and 
pimuee  stone.  The  temple  of  Minerva  Me- 
diea,  without  the  walls  of  Bome,  had  a  dome 
of  ten  sides  built  of  brick  and  pumice  stone. 
The  dome  of  Santa  Sophia,  at  Constantinople, 
built  in  the  rngn  of  Justinian,  rests  on  the 
square  fanned  at  the  intersection  of  the  arms 
of  a  GredE  cross.  The  dome  is  supported  by 
£fnir  eoibellings  placed  in  the  angles  of  the 
«qaare,sinmounted  by  a  kind  of  cornice  which 
Mipports  a  circular  gallery.  Externally  the 
iki«ne  is  divided  by  projecting  ribs,  rounded 
sad  covcral  with  lead.  The  top  is  surmounted 
W  a  lantern  or  finishing  like  a  baluster,  on 
vhieh  is  a  cross.  The  dome  of  San  Yitale  at 
lUfenna,  is  cnriously  constructed.  The  lower 
pan  of  the  plan  is  a  regular  octagon,  which  is 
«BpfMrted  by  eight  piera  placed  at  the  angles 
cf  the  dome ;  in  the  spaces  between  the  piers 
iR  seven  niches,  divided  into  two  stories.  The 
viS  abofv«  the  niches  sustains  a  hemispherical 
^eae,  the  plan  being  a  circle  described  within 
*■  R^olar  octagon.  The  dome  is  built  of  a 
doable  raw  of  pipes,  hollow  at  one  end  and 
|«Dted  ai  tha  other,  the  point  of  one  being 
f^ited  in  the  hoDow  of  the  preceding ;  it 
'^  covered  with  mortar  both  within  and  with- 
<%  The  ebmneh  of  San  Marco  at  Venice, 
Mt  in  the  tenth  oentary,  is  decorated  with 
^e  domes.  One  of  these,  placed  in  the  centre 
«f  the  ehnrehy  is  mneh  Itfger  than  the  others. 
^^  dome  is  endoeed  within  four  pieces  of 
(^-cylindrical  vanlting,  forming  together  a 
■^Ure,  in  the  BOgles  of  which  are  four  corbels, 


which  gather  in  the  dnnilar  base  of  each  dome. 
The  dome  of  Santa  Maria  del  Flore,  at 
Florence,  built  by  Bnmeleschi,  stands  upon 
an  octagon  tower  175  feet  high ;  it  is  double, 
being  the  first  of  the  kind  that  is  known. 
The  internal  dome  is  connected  only  at 
the  angles  to  the  external  one,  and  forms 
a  species  of  gothio  vault  The  first  modem 
dome  constructed  in  Bome  was  that  of  the 
church  of  Our  Lady  of  Loretto,  built  in  1507 ; 
it  is  double,  and  circular  in  plan,  and  is  con- 
structed on  double  consoles. 

The  dome  of  St  Peter's  at  Bome,  as  planned 
by  Michael  Angelo,  and  executed  by  himself 
and  succeeding  architects,  is  thus  constmcted. 
It  stands  upon  four  piers  62  feet  high.  From 
the  arches  spring  corbellings,  which  ore 
finished  by  on  entablature;  upon  this  is  a 
plinth,  octagonal  within  and  circular  without ; 
upon  this  is  a  circular  stylobate,  12  feet  high. 
Above  the  stylobate  is  the  drum  of  the  dome, 
built  of  rubble  and  fragments  of  brick,  and 
pierced  by  sixteen  lofty  windows  :  the  height 
of  the  drum  is  about  52  feet  On  this  is  placed 
a  circular  attic  story,  19  feet  high,  and  then 
comes  the  double  dome.  The  space  between 
the  two  domes  varies  ftx)m  three  to  ten  feet  in 
width.  The  thickness  of  the  inner  dome  is 
about  six  feet ;  the  outer  dome  is  of  less  thick- 
ness :  the  two  are  joined  together  by  sixteen 
strong  walls  or  spurs.  Above  the  dome  are  a 
lofty  lantern  and  cross:  the  dome  is  about 
102  feet  high  above  the  drum,  and  the  lantern 
and  cross  90  feet  above  the  dome. 

The  dome  of  St  Paul's  Cathedral,  London, 
is  placed  over  the  intersection  of  the  four 
naves.  The  ground  plan  is  a  regular  octagon : 
four  of  the  sides  are  formed  by  the  fotur  great 
arches  of  the  naves ;  the  other  four  sides  are 
formed  by  false  arches  of  the  same  size.  The 
corbellings  gather  in  a  circle,  and  ore  sur- 
mounted by  a  complete  entablature  decorated 
with  consoles.  The  drum,  which  surmounts 
the  entablatmre,  is  62  feet  in  height ;  and  from 
the  summit  of  this  rises  the  double  dome.  The 
inner  dome  is  much  less  lofty  than  the  outer : 
the  outer  one  is  constmcted  of  wood,  covered 
with  lead. 

The  dome  of  the  Invalides  at  Paris  is  raised 
on  the  centre  of  a  Greek  cross,  on  an  octa- 
gonal base  with  four  large  and  four  small  sides 
A  circular  entablature  is  placed  over  the  cor- 
bellings, and  on  the  entablature  is  raised  the 
drum  of  the  dome.  The  dome,  which  is 
double,  rises  from  a  springing  common  to 
both.  The  lower  or  internal  dome,  constructed 
with  masonry,  is  spherical ;  whereas  the  outer 
dome  is  of  a  spheroidal  form,  and  constructed 
of  stone  at  the  base,  and  of  brick  above.  The 
dome  of  the  Pantheon  at  Paris  is  constructed 
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entirely  of  stone,  and  is  placed  in  ihe  oentM 
of  a  Greek  cross.  It  is  snpporied  bj  four  tri- 
angular piers,  pierced  above  with  arched  open- 
ings, and  between  the  piers  with  the  openings 
are  large  arches.  Between  these  arches  rise 
the  corbellings,  which  are  gathered  in  to  form 
the  drcnlar  plan  of  the  dram.  The  arches 
and  the  corbellings  are  crowned  with  a  large 
entablature  about  18  feet  high,  and  above  this 
is  the  drcnlar  dram,  65  feet  high.  There  are 
three  domes  one  within  another;  one  forming 
the  interior  vault  or  roof,  a  second  forming 
the  exterior,  and  a  third  shaped  like  the  small 
end  of  an  egg,  and  intermediate  between  the 
other  two,  for  supporting  the  lantern. 

The  following  admeasurements  of  meat  of 
the  principal  domes  of  Europe  are  from  Mr. 
Ware's  *  Tracts  on  Vaults  and  Bridges.' 

Feet  in  High  from 
dlftmeter      the 
ext«r-     gtwxmd 
n»Uy,       line. 

Dome  of  the  Pantheon 142  143 

Minerva  Medica  , . . ,  78  97 

Baths  of  Garaoalla.,  119  116 

„      Baths  of  Diocletian..  74  83 

Temple  of  Meroory ,..  08 

Diana 08  78 

ApoUo 120 

„        Proserpine  and  Venos  87  77 

Santa  Sophia  at  Constantinople  115  201 

Mosque  of  Aahmet,  ditto. . . .  92  120 

San  Vitala  at  Ravenna 55  01 

San  Marco  at  Venioa  .••....  44 

Santa  Maria  del  Fiore 130  810 

The  Chapel  of  the  Medici .. .  01  100 

Baptistiy  at  Florence 80  110 

St.  Peter's  at  Bome 130  330 

Ch.  of  the  Madonna  at  Venice  70  133 

Superga  at  Turin . ,  04  128 

Invalides  at  Paris,  80  178 

Valde  Grace,  Paris,  55  133 

Sorboone,  Paris  . .  40  110 

Pantheon,  Paris   , , . ,  07  190 

St.  Paul's  London U2  215 

DONEGAL.  This  Irish  eounty  is  rich  in 
quarries  of  fine  stone.  The  white  marble  of 
Dunlewv,  near  the  mountain  Erigal,  is  stated 
to  bo  of  an  excellent  quality,  and  its  bed  very 
extensive;  it  has  been  traced  over  a  space  of 
half  a  mile  square,  and  is  so  finely  granular, 
that  it  may  be  employed  in  the  nicest  works 
of  sculpture.  *  Its  texture  and  whiteness,' says 
Mr.  Griffith,  '  approach  more  to  those  of  the 
Parian  than  of  the  Carrara  marble.  It  is  very 
well  known  that  perfect  blocks  of  the  Cairara 
marble  are  procured  with  great  difficulty,  and 
I  firmly  believe  that  the  marble  of  DunlewySs 
free  from  mica,  quartz  grains,  and  other  sub- 
stances interfering  with  the  ehisel,  whioli  so 
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fipequently  disappoint  the  artists  who  woik 
upon  the  marble  from  Ganwa.'  k  \aige  sup- 
ply of  fine  silioeous  sand  was  fonnerly  d|«im 
from  the  mountain  of  Muckish  hj  the  glau- 
houses  of  Belfast,  and  considerable  quaatiUes 
have  been  exported  to  Dumbarton  for  the  va- 
nnflMtore  of  plate  and  crown  glass. 

The  linen  manuflusture  is  oarried  on  to  a 
very  considerable  extent,  and  ia  increasing  ia 
the  cultivated  eountiy  about  Baphoe  and  Xif* 
ford,  and  also  in  the  neighbourhood  of  Ballj- 
shannon.    Bleachgreens  are  numerous  in  the 
neighbourhood  of  Stranoilar.     Btrabaaef  ia 
the  eounty  of  Tyrone,  within  two  miles  of  lif* 
ford,  is  the  principal  linen  market  lor  the 
southern  district     Londonderry  and  Lottcr- 
kenny  are  the  markets  ft>r  the  district  to  the 
north.    Burning  kelp  continues  to  be  a  profit- 
able oeoupation  along  the  eoast    About  tho 
beginning  of  the  present  eentury  private  dis- 
tillation was  oarried  on  to  an  m"if«M^  extent 
all  over  this  county,  particularly  in  the  baronies 
of  Inishowen  and  Kilmaerenan :  repeated  b«- 
ronial  fines  and  the  vigilanoe  of  the  anthori- 
ties  have  latteriy  checked  the  praetioe,  but  it 
still  exists  to  some  extent  in  the  monnttio 
districts.     Considerable  nombers  of  whslsB 
have  from  time  to  time  been  teken  off  this 
eoast;  but  this,  as  well  as  the  herring  fishsrjt 
is  now  neglected.  In  1802  there  were  but  two 
flour  mills  in  this  eounty.    There  was  a  fev 
years  back  an  export  of  8000  to  4000  ieua  of 
com  annually  from  Letterkenny,  and  the  re- 
maining export  of  the  eounty  is  from  I^ndos- 
deny ;  but  it  has  suffered  in  the  reesnt  gene- 
ral depression  of  Ireland* 

D0R8ETSHIBE.  This  ooantj  yields  mto^ 
mineral  substances  nsefol  in  the  arte.    T)'^ 
eastern  parts  of  the  county  eve  moetly  occu- 
pied by  the  plastic  clay-     Poitofa*  day  in  beds 
of  various  diickness  and  at  different  depths 
alternates  with  loose  send  in  this  formatioD  in 
the  Trough  of  Poole;  it  ie  sent  to  St«ifford- 
shire,  where  it  is  mixed  with  ground  fiint&. 
and  employed  in  .the  finar  kinda  af  potteir- 
Beneath  the  pottera*  olaj  liaa  a  seam  of  vei^ 
friable  earthy    brown    ooal,    aomewhai  hka 
Bovey  ooal.   The  Pmffoack  atrata,  belonging  u> 
the  upper  series  of   the   oolitie    formation, 
oonsist  of  argUlaeeova  limaelona  elteraattJM  | 
with  schistose  marl ;  they  evofi  out  ttom  uodi^T 
the  Iron-sand  in  the   lale   of   Purbeck.    A 
variety  of  the  Puzbeek  aicMia,  known  as  Pur- 
beck  marble,  was  Ibrmerty  n&nok  used  ia 
building.    The  Portland  oolite,  another  mava.  ' 
her  of  the  same  seriaa,  whieh  eueeaeds  the 
Purbeck  stone,  ooeupiaa  the  ivmaindar  of  the 
Isle  of   Puri>eok  and    tho    whola  of  that  of 
Portland.    It  consista  of  a  number  of  bade' 
of  a  yellowish  whito 
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generally  unxed  with  a  small  quantity  of 
nliceoos  sand.  The  Tarieties  of  this  forma- 
tion afford  the  gxeaier  part  of  the  stone  used 
for  architectural  pnrposes  in  London.  In  the 
PortlaQd  quaixies,  the  saleable  atone  occupies 
layers  of  strata  situated  several  feet  beneath 
the  sozface;  and  theqaarrymen  have  to  exert 
great  labour  in  the  removal  of  the  superin- 
cumbent rubbish,  before  they  can  reach  the 
stone.  The  thickness  of  workable  stone 
varies  fimm  7  to  10  feet»  and  the  works  pro- 
ceed at  the  rate  of  about  an  acre  of  good 
stone  per  annnm.  Almost  the  entire  mass 
of  Fortland  lale  oonsists  of  the  Purbeck 


The  t>oisei  batter  is  in  good  repute  in 

London  and  Portsmouth  for  ship  provision  as 

veil  aa  domestic  use :  it  is  not  so  salt  as  the 

Irish,  and  is  therefore  preferred^  although  the 

Irish  is  richer  when  it  is  of  the  best  quality. 

Dorset  salt  batter,  when  well  washed,  is  very 

commoaly  sold  in  London  for  fresh  butter. 

The  hatter  is  made  frcxn  the  cream,  and  the 

fikimiBed  milk  is  made  into  cheese.     The 

DorMtshire  skim-milk  cheese  is  prefeired  on 

aecoimt  at  streaks  of  blue  mould  which  ire- 

qoently  run  through  it. 

Ib  1847  an  act  was  passed  for  the  forma- 
tioo  of  a  harbour  of  refuge  off  the  Isle  of 
Portland  by  the  oonstmction  of  a  breakwatei^ 
eatending  northward  from  the  ncnlh-eastem 
point  of  the  island  for  2|  miles,  so  as  to 
incliide  a  large  part  of  Portland  Road.  Owing 
to  the  ftdiities  afforded  by  the  presence  of  an 
aboodent  supply  of  suitable  stone  on  the 
island,  it  is  estimated  that  the  cost  will  not 
SOO^OOOf.    The  works  are  now  steadily 


Dorsetshire  contains  very  few  towns  of  a 
mana/hctoring  character,  and  will  only  to  a 
limited  extent  take  part  in  the  Industrial 
Exhibition. 

DOUAlL  The  inhabitants  of  this  ancient 
French  city  are  engaged  in  the  manufacture 
of  finen,  laee,  thread,  gauze,  cotton,  soap, 
glasa,  leather,  beer,  gin,  pottery,  paper,  oil, 
-hfmiral  products,  and  refined  sugar.  A  con- 
•^idomble  trade  is  carried  on  also  in  com,  winOf 
Waady,  cfaicoiy,  wool,  hops,  flax,  woollen  doth) 
and  eattie.  Exhibitions  of  the  industrial  pro- 
dects  take  plaee  evoy  two  yeank  The  com- 
Bioice  oi  the  town  is  more  active  than  formerly, 
IB  eonseqiience  of  its  connection  by  railroads 
with  the  chief  towns  of  France  and  Belgium. 
Boeas  has  also  extensive  communication  by 
iBcana  of  the  Scarpe,  which  falls  into  the 
Scbelde,  and  by  numerous  canals  that  connect 
it  with  tibe  principal  trading  towns  of  France, 
Bejgioaa,  and  H<^and. 

DOUBI<E-BA^£>  cr  Oontm-Brnto^  is  the 


largest  musical  instrument  of  the  viol  kind* 
In  England,  Italy,  and  France,  it  has  three 
strings :  in  Germany  a  fourth  is  added.  From 
the  body  and  firmness  of  its  tone,  it  is  con- 
sidered to  be  the  foundation  of  an  orchestral 
band. 

DOVER  HARBOUR.  [HAEBorBs  of 
Refuoe.] 

Dovetail  is  the  end  of  a  piece  of  wood 
fashioned  into  the  fan-like  form  of  a  dove's  tail, 
and  let  into  a  corresponding  hollow  of  another 
piece  of  wood. 

DOWN.  In  this  Irish  county  the  linen 
manufacture  is  the  staple  trade,  and  gives 
employment  to  a  greater  number  of  operatives, 
in  proportion  to  the  population,  than  in  any 
other  part  of  Ireland.  It  has  been  estimated 
that  the  linen  trade  gives  employment,  in 
various  wayS)  to  10,000  persons  in  the  county. 
Much  of  the  flax  employed  is  grown  in  tlie 
coun^;  and  seed  for  this  flax  is  imported 
from  Flanders*  The  new  impetus  now  being 
given  to  the  flax  manufacture  will  probably 
lead  to  favourable  results  in  this  county. 
Machine-spun  yam  is  now  mostly  used  for  the 
warp-thread  of  linen,  but  hand-spun  yam  is 
preferred  for  the  weft.  The  weaving  is  mostly 
done  in  cottages,  by  persons  who  devote  a 
part  of  their  time  to  farming.  There  are 
about  a  dozen  towns  in  Downshire  where 
linen  markets  are  held.  The  bleaching  of 
the  woven  linen  is  a  large  branch  of  manu- 
facture, conducted  in  bleach  fields  on  the 
banks  of  the  river  Bann^  The  remaining 
articles  of  manufacture  in  the  county  are 
chiefly  muslin,  leather,  salt,  glass,  and  vitriol. 
The  fisheries  on  the  coast  are  rather  extensive* 
The  chief  exports  of  the  county  are  shipped 
at  Belfast  and  Newry. 

At  Ardglass,  Banbridge,  Downpatrick, 
Portaferry,  Newtownards,  ^c,  much  manu- 
facturing is  carried  on.  Belfast,  though  the 
principal  port  for  this  county,  is  in  Antrim. 
Newry  ranks  high  in  exports,  and  the  imports 
ue  very  considerable.  Steamers  sail  regularly 
to  Liverpool  and  Glasgow,  and  many  vessels 
trade  to  America,  the  Baltic,  the  Levant,  and 
various  parts  of  England.  Besides  flour  and 
oatmeal  mills,  there  are  various  manufactures 
carried  on  connected  with  ship-building,  and 
the  retail  trade  of  the  town  is  extensive. 

DRACHM,  or  DRAM.  There  are  two 
drachms  or  drams  remaining  in  oiur  system  of 
weights.  The  first  is  the  sixteenth  part  of  the 
ounce,  which  is  the  sixteen^i  part  of  the 
pound  avoirdupois  of  7000  grains.  In  the 
national  standard,  the  troy  pound  of  5760 
grains,  there  is  no  dram ;  but  this  weight 
ocours  in  that  particular  division  of  the  troy 
pound  which  is  nsed  by  apothecariea,  in  which 
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the  dram  is  the  eighth  part  of  the  otmoe, 
which  is  the  twelfth  part  of  tne  poond  of  5760 
grains.  The  drachma  was  a  Greek  silver  coin, 
the  weight  of  which  was  ahont  61  grains. 

DRACI'NA,  or  draconin^  is  the  colouring 
matter  of  Dragon's  Blood  gum.  It  is  of  a  fine 
red  colour,  and  very  fusible ;  it  may  he  worked 
between  the  fingers,  and  drawn  into  threads. 
It  melts  at  about  130° 

DRAINING.     As  a   certain  quantity  of 
moisture  is  essential  to  yegetation,  so  an  ex- 
cess of  it  is  highly  detrimental.    In  the  re- 
moval of  this  excess  consists  the  art  of  Drain- 
ing^  which  presents  three  principal  features : — 
I.  To  drain  land  which  is  flooded  bj  water 
coming  over  it  from  a  higher  level,  and  having 
no  adequate  outlet  below.    2.  To  drain  land 
where  springs  rise  to  the  surface,  and  where 
there  are  no  natural  channels  for  the  water 
to  run  ofL   3.  To  drain  land  which  is  wet  from 
its  impervious  nature,  and  where  the  evapora- 
tion is  not  sufficient  to  carry  off  all  the  water. 
The  first  branch  includes  aU  those  extensive 
operations  where  large  tracts  of  land  are  re- 
claimed by  means  of  embankments,  canals, 
sluices,  and  tunnels.    Such  works  are  gene- 
rally undertaken  by  associations  under  the 
sanction  of  the  government,  or  by  the  govern- 
ment itself :  the  Bedfobd  Letel  is  an  exam- 
ple of  them.    In  Switzerland  many  marshes 
have  been  laid  dry  by  tunnelling  through  solid 
rocky  obstructions ;  and  in  Holland  vast  tracts 
are  protected  from  flooding  by  embankments. 
Where  the  land  is  below  the  level  of  the  sea 
at  high  water,  it  requires  a  constant  removal 
of  the  water  which  percolates  through  the 
banks  or  accumulates  by  rains ;  and  this  can 
only  be  effected  by  sluices  and  mills,  as  is  the 
case  in  the  fens  in  England.    The  water  is 
collected  in  numerous  ditches  and  canals,  and 
led  to  the  points  where  it  can  most  conve- 
niently be  discharged  over  the  banks.    In 
hilly  countries  it  sometimes  happens  that  the 
waters  which  run  down  the  slopes  of  the  hills 
collect  in  the  bottoms  where  there  is  no  outlet, 
and  where  the  soil  is  impervious.    In  that 
cose,  it  may  sometimes  be  laid  dry  by  cutting 
a  sumftent  channel  all  round,  to  intercept  the 
it-aters  as  they  flow  down,  and  to  cany  them 
over  or  through  the  lowest  part  of  the  sur- 
rounding barrier.    In  draining  a  great  extent 
of  land,  it  is  often  necessary  to  widen  and 
deepen  rivers,  and  alter  their  courses ;  and  not 
unfrequently  the  water  cannot  be  let  off  with- 
out being  carried  by  means  of  tunnels  under 
Uie  bed  of  some  river,  the  level  of  which  is 
above  that  of  the  land. 

The  draining  of  land  which  is  rendered  wet 
by  springs  arising  from  under  the  soil  is  a 
branch  of  more  general  applioation.    The  ob- 


ject is  to  find  the  readiest  channels  by  which 
the  superfluous  water  may  be  carried  off;  and 
for  this  purpose  an  accurate  knowledge  of  the 
strata  through  which  the  springs  rise  is  indis- 
pensable.   Abundant  springs  which  flow  con- 
tinually generally  proceed  from  the  outbreak- 
ing of  some  porous  stratum  in  which  the  waters 
were  confined,  or  through  natural  crevices  in 
rocks  or  impervious  earth ;  and  these,  as  well 
as   land-springs,    are   traced   by  geological 
means.    Wherever  water  springs,  there  must 
be  a  pervious  and  an  impervious  stratnin  to 
cause  it,  and  the  water  either  runs  over  the 
impervious  surface,  or  rises  through  the  cre- 
vices in  it    When  the  line  of  the  springs  is 
found,  the  obvious  remedy  is  to  cut  a  channel 
with  a  sufficient  declivity  to  take  off  the  water 
in  a  direction  across  this  line,  and  sunk  throagh 
the  porous  soil  at  the  surface  into  the  lower 
impervious  earth.    The  place  for  this  channel 
is  where  the  porous  soil  is  the  shallowest 
above  the  breaking  out,  so  as  to  require  tlie 
least  depth  of  drain ;  bat  the  solid  stratam 
must  be  reached,  or  the  draining  will  be  im- 
perfect   When  there  is  a  great  variation  in 
the  soil,  and  it  is  difficult  to  find  any  main 
line  of  springs,  it  is  best  to  prooeed  experi- 
mentally by  boring  in  various  parts ;  wherebr 
it  will  generally  be  easy  to  ascertain  whence 
the  water  arises,  and  how  it  may  be  let  off. 
When  the  drains  cannot  be  carried  to  a  suffi- 
cient depth  to  take  the  water  out  of  the  porous 
stratum,  it  is  often  useful  to  bore  numerous 
holes  with  an  auger  in  the  bottom  of  the  drain 
through  the  stlffer  soil,   and  the  water  will 
either  rise  through  these  bores  into  the  drams 
and  be  carried  off,  or  itwill  sink  down  throngh 
them  if  it  lies  above.    This  method  is  often 
advantageous  in  the  draining  of  peat  mosses. 
If  the  soil,  whatever  be  its  nature,  can  be 
drained  to  a  certain  depth,  it  is  of  no  conse- 
quence what  water  may  be  lodged  below  it 
It  is  only  when  it  rises  so  as  to  stagnate  about 
the  roots  of  plants  that  it  is  hurtful. 

The  third  branch  in  the  art  of  draimng  is 
by  far  the  most  expensive  operaUon,  in  conse- 
quence of  the  number  of  drains  required  to 
lay  the  surface  dry,  and  the  necessity  of  filling 
them  with  porous  substances,  through  which 
the  surface  water  can  penetrate.    There  is 
often  a  layer  of  light  earth  immediately  over 
a  substratum  of  day,  and  after  continued  rams 
this  soil  becomes  filled  with  water,  like  a 
sponge,  and  no  healthy  -vegetation  can  take 
plaoe.    In  this  ease  numerous  dnuns  ma^rt  be 
made  in  the  subsoil,  and  over  the  draining 
tiles  or  bushes  which  may  be  laid  at  the  bot- 
tom of  the  drains  loose  gravel  or  broken  stones 
must  be  laid  to  within  a  foot  of  the  surface,  so 
that  the  plough  shall  not  reach  them.    The 
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wBter  will  gradually  sink  into  these  drains, 
and  be  earned  of^  and  the  loose  wet  soil  will 
1>eoome  firm  and  diy.    The  slope  of  the  field 
and  the  fall  which  can  be  obtained  for  the 
drama,  thdr  size  and  depth  below  the  surface, 
the  angles  at  which  they  intersect  each  other, 
and  their  number — all  are  circnmstances  which 
require  the  drainer^s  best  attention.  In  drain- 
ing day  land,  where  there  is  only  a  layer  of  a 
few  inches  of  loose  soil  oyer  a  solid  day  which 
the  plough  never  stirs,  the  drains  need  not  be 
deeper  than  two  feet  in  the  solid  day,  nor 
wider  than  they  can  be  made  without  the  sides 
falling  in.    The  common  dndning  tile,  which 
is  a  flat  tile  bent  in  the  form  of  half  a  cylinder, 
is  the  best  for  extensive  surface  draining.    In 
sdid  day  it  requires  no  flat  tile  under  it ;  it  is 
merely  an  arch  to  .carry  the  loose  stones  or 
earth  with  which  the  drain  is  filled  up.    In 
grmu  land  the  sod  may  be  laid  over  the  drain 
after  it  has  been  filled  up,  so  as  to  form  a 
alight  ridge  over  it.     Sometimes  a  drain  is 
eorered  with  a  sod,  without  any  tile  whateyer ; 
and  at  ether  times  a  twisted  rope  of  straw  is 
thrust  into  the  drain.    Draining  tiles  are  now 
made  of  rarious  shapes  and  sizes. 

As  the  draining  of  wet  clay  soils  is  the  only 
means  by  which  they  can  be  rendered  profit- 
able as  arable  land,  and  the  expense  is  great, 
Tarions  instruments  and  ploughs  have  been 
cootrhred  to  diminish  manual  labour  and  ex- 
pedite the  work.  Among  these  are  the  com- 
mon mole  plough,  the  draining-plough.  Smith's 
aab6<nl  |do>ugh,  tapering  spades,  and  hollow 
spades.  Wdr's  improved  draining  level  is 
one  of  the  instruments  now  often  employed 


The  draining  of  Haarlem  Lake  is  one  of 
the  greatest  hydraulic  enterprises  ever  con- 
dneted.  We  have  nothing  in  this  country  that 
can  give  an  adequate  idea  of  this  lake,  or  the 
necessity  of  its  being  drained.    Three  centu- 
ries i^o  there  were  several  small  lakes  in  the 
flat  district  which  lies  between  the  towns  of 
Amsterdam,  Leyden,  and  Haariem,  in  Holland ; 
but  by  the  gradual  wearing  away  of  the  soft 
groonl  between  them,  many  of  these  became 
eoBvertad  into  one  lafge  lake ;  and  the  shores 
cootinned  to  be  washed  away  so  extensively, 
thai  by  the  beginning  of  the  18th  century  a 
lake  was  fonn^  covering  an  area  of  45,000 
•aes.    As  the  level  was  19  feet  bdow  the 
krd  of  the  neighbouring  sea,  there  was  no 
outlet  for  the  water ;  and  although  the  Dutch 
incurred  heavy  expenses  to  endeavour  to  arrest 
the  enlargement  of  the  lake,  they  had  no 
metss  of  diminishing  it    At  length,  in  1836, 
tvo  inundations  occurred  of  so  serious  a  cha> 
lifter,  as  to  determine  the  Dutch  government 
to  irin  the  lake  at  any  cost ;  one  inoudation 


covered  10,000  acres  of  low  land  near  Amster- 
dam,  while  another  covered  19,000  acres  near 
Leyden.    The  first  work  was  to  dig  a  canal 
entirely  around  the  lake,  38  miles  long,  120 
feet  wide,  and  9  feet  deep ;  this  canal  was  to 
accommodate  the  immense  water  traffic  which 
was  conducted  on  the  lake,  and  to  serve  as  a 
receptade  for  the  water  of  the  hike.    The 
next  point  was,  to  dose  with  large  earthen 
dams  all  inlets  into  the  lake,  so  that  it  should 
have  no  increase,  except  from  rain  water. 
Other  hydraulic  works  were  executed  in  other 
places,  to  facilitate  the  flow  of  water  into  the 
sea  as  soon  as  it  was  raised  from  the  lake. 
These  preliminary  works  occupied  the  time 
from  the  year  1840,  when  the  enterprise  was 
determined  on,  till  1845,  when  the  steam- 
engines  were  set  to  work.    These  engines  are 
the  largest  that  have  ever  been  constructed ; 
they  were  made  by  Cornish  engineers,  who 
have  acquired  great  skill  in  the  manufacture 
of  steam-engines  which  shdl  pertorm  a  great 
amount  of  work  with  a  small  amount  of  fud. 
Eadi  steam  engine  has  an  enormous  cylinder 
12  feet  in  diameter,  with  an  annular  or  ring- 
shaped  piston ;  and  within  this  piston  cylinder 
is  another  cylinder  and  piston  7  feet  in  di- 
ameter.   Eleven  pumps,  more  than  5  feet  in 
diameter  of  barrd,  are  ranged  around  a  sort 
of  tower,  on  which  the  steam  engine  is  placed ; 
and  all  these  enormous  pumps  are  worked  at 
once  by  the  steam  engine.  The  water  is  lifted 
by  the  pumps  fh>m  the  lake  into  the  canal, 
whence  it  flows  by  sluices  into  the  sea.    It 
was  cidculated  that  about  a  thousand  million 
tons  of  water  would  have  to  be  lifted  from  the 
lake;  and  that  after  it  was  drained,  there 
would  regularly  be  about  fifty  millions  of  tons 
that  would  reqmre  to  be  annually  removed, 
the  result  of  drainage  and  rain.    It  will  serve 
to  convey  some  idea  of  the  enormous  power 
of  the  engines  employed,  that  each  engine 
raises  112  tons  of  water  10  feet  high  at  one 
stroke. 

A  draining  operation  of  great  magnitude  is 
about  to  be  commenced  at  the  sestuaiy  called 
the  WoMh,  This  SBstnaiy  forms  a  sort  of  bay 
between  Norfolk  and  Lincolnshire,  and  into 
it  fiow  the  rivers  Witham,  Nene,  Welland,  and 
Ouse.  It  has  become  so  silted  up,  that  a 
large  area  is  utterly  useless — ^too  shallow  to  be 
available  for  navigation,  and  too  wet  to  be 
used  for  agricultural  purposes.  To  deepen 
the  mouths  of  all  the  rivers,  and  to  reclaim 
many  thousand  acres  of  marshy  useless  land, 
are  the  great  objects  of  the  Wash  Drainage 
enterprise.  All  the  rivers  will  be  greatly  im- 
proved by  these  works ;  while  it  is  estimated 
that  the  redaimed  land,  as  an  agricultural 
estate  or  estates,  will  p^  for  the  operation, 
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and  ^td  »a  adequate  profit.  The  tomu  of 
Lfon,  Wisbeeoh,  Spalding,  and  Boctoa,  siw- 
ated  Tetpectivaly  on  th«  four  rivon.  Till  all  be 
benefited  bj  the  operalion,  as  veaaals  of  la^er 
tacnage  will  ba  enabled  to  reach  tboM  towiu 
Oiui  can  aioend  the  pvaent  partia%-ehokad 

DRAWBBID0EUa)»na5«ilBadin  ancient 
ntttle*  and  in  modem  fortresaea  artr  a  ditoh 
or  foHBe,  and  capable  of  being  raised  up  at  one 
end,BOBi  tacuCofrthemeansofaooess.  Dtmm- 
bridges  are  usuall;  formed  of  boards  nailed 
to  a  frame  conBtit«(iag  a  platfoim,  which  is 
fhmished  at  one  end  with  hinges  fastened  to 
a  beam  placed  pandlei  to  one  end  of  the  &ame, 
The  bridge  is  raised  by  means  of  ehaini 
passed  through  the  masonry  of  the  gale,  and 
these  chains  are  worked  cither  by  wheels 
by  hand. 

DRAWING,  in  its  strict  meaning,  is  t 
art  of  rqweeenting  objects  on  a  flat  surface 
by  linee  deiorilHng  their  fanas  and  contours 
alone,  independently  of  colour  oTeren  shadow, 
although  the  latter  is  closely  allied  with  draW' 
ing,  both  in  practice  and  in  theory.  Although 
drawing  stnbnces  all  otgects  and  (heir  totms, 
in  its  more  restricted  techniosl  sense  it  is 
usually  ondemood  to  imply  (he  drawing  of 
'  the  human  figure,  as  tbat  ^eeaes  of  it  which 
is  the  MosC  aeientifio  in  itself  and  the  uost 
important  ia  art.  PerspecliTe,  wltich  is  gene- 
rally treated  of  separately,  and  is  therefore 
ordinarily  considered  a  distinot  etady,is  never- 
less  a  most  essential  part  of  drawing — in  (aet, 
its  *er7  grammar,  all  objects  being  sulyect  ta 
its  laws,  althongh  they  do  not  admit  ol  being 
delineated  aomrding  to  the  proceases  employed 
for  drawing  buildings,  famitiuv,  and  snoh 
things  as  con«st  of  aoriot  geomeliicai  fonns. 

There  are  various  manipulations  or  modes 
of  drawing,  diatingnished  according  to  the 
materiaU  or  implnnenta  made  vse  oj;  aoeh  as 
chalk,  black  lead  pencil,  seiria  or  other  tinted 
drawings,  which  last-mentioned  class  are  some- 
limes  called  washed  draning*,  in  which  some 
initicatJon  of  colouring  is  oooasionallf  inlro- 
dooed.      But  what   is   tanned   water-cnlonr 
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knowledge  of  drawing  among  artisans  and 
pattern  designers ;  a  knowledge,  the  Iniila  at 
which  will  be  shown  at  the  forthcoming  Ex- 
hibition. 

DREDGHJG-MACHINES   are  employed 
for  clearing  away  deposited  matter  from  the 
beds  of  livera,  canals,  harbours,  and  basins. 
Some  machines  for  this  purpose  may  be  com- 
pared to  baiTOwa  or  shoTsls,  which  loosen  the 
deposit  preparatory  to  its  remaval  either  by 
the  actim  of  the  tide  or  by  sluicing.    But,  for 
part,  they  remove  as  well  as  loosen 
the  deposit.    The  spoon  dredging  maebiae 
□f  a  strong  hoop  of  iron,  about  two 
feet  in  diameter,  attached  to  a  pole  thirty  or 
feet  long,  and  canying  a  large  h%g  nf 
perforated  bullock's  hide.    This  apparatus  b 
connected  by  ropes  with  a  barge,  from  the  si<lK 
of  which  it  is  let  down  and  mamearred  in 
li  ft  waaner  that  the  edge  of  the  hoop  cuts 
I  the  soft  bottom,  and  scoops  a  large  quao- 
of  silt  into  the  bag,  which  is  then  drawn 
o  the  Borfaoe.    The  bucket  dredging  ma- 
chine  is    a  long  masslie  framework  with  a 
wheel  at  each  Bod,  oyer  which  a  series  of  cud- 
lees  chidas  is  placed;  so  that  by  t^uning  one 
of  the  wheels  the  whole  chain  is  set  in  motion. 
Attached  to  the  chain  ix  a  series  of  perforated 
iron  bHcluts.    By  means  of  tackle  the  bocLet- 
frsme  is  let  down  nntil  it  reaches  the  bottom, 
ben,  the  steam-engine  being  set  to  «>mVl, 
le  chun  of  buckets  begins  to  perform  its  cir- 
cuit, by  whid  every  bucket  is,  ia  eneceiiaian, 
made  to  scoop  up  a  qnantity  of  silt,  which  it 
carries  up  to  the  top  of  the  oblique  frame, 
and  pouTH  out  its  contents  into  a  barge. 

Dredging  machines  are  conslaDlly  in  n^ 
in  the  Thames,  to  deepen  those  puis  which 
have  become  too  much  shallowed  bj  mud  and 

DRESDEN,  Howerer  interesting  the  ca- 
pital of  Ssiony  msff  be  as  a  repoeitoiy  of 
woAs  of  art,  it  has  no  cil*msJ  trwle  or  manu- 
factures of  much  importance.  It  in  a  place 
transit  for  colonial  and  other  foreign  pr^ 
duce  from  Magdebnrg,  Hamburg,  *e..  Mid  has 
sU  general  foira.  It«  meehanica  have  obuinea 
some  note  in  Germany  fi»,'^.°  i^^,^,*^ 
of  mathematict 
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jucal,  and  musical  ii 
n  steel  and  stone,  the 

eUery,  straw  hats,  paintors- colours,*^  Th^« 
mechanics  are  incorporated  mt«  00  b^ 
nitiea.  Morocco  nnd  other  ^J'lJ'^ 
«gar.  tobacco,  -l^t^^  ^X»^ 
stockings,  cotton  goods,  Ac,  are  ai»"  •" 

'i'*'"™*'-  _       •        —ill   •.¥»  in  tbt 

The  part  which  Dr«.dan  wiU  t*k«  in  »• 
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is  only  about  ten  times  as  great  The  lime 
made  firom  chalk  is  preferred  to  any  other ; 
and  sach  is  the  brilliancy,  that  stations  aboye 
taxtj  miles  firom  one  another  have  been  very 
distinctly  Tisible  eyen  in  hazy  weather. 

Ci^»tAin  Drommond  suggested  that  burning 
lime  shoold  be  employed  for  lighthonses ;  and 
be  proposed  that,  instead  of  alcohol,  hydrogen 
gas  shonld  be  employed  with  the  oxygen  gas. 
The  gases  are  to  proceed  firom  separate  yes- 
sets,  or  gasometers,  and  enter  a  chamber 
throngh  a  .  series  of  small  apertmres :  the 
united  gases  are  then  to  pass  through  two  or 
three  pieces  of  wire  gauze,  and  issue  in  two 
streams  against  the  ball  or  dixk  of  lime.  To 
prevent  the  latter  from  wasting  too  rapidly  in 
one  place,  it  is  made  to  revolye  once  in  a 
minute;  and  in  order  to  keep  up  a  constant 
Ught,  it  is  proposed  to  have  an  apparatus  by 
which  a  number  of  balls  may  be  successiyely 
made  to  fall  in  the  focus  of  the  mirror. 

A  light  of  this  kind  may  also  be  employed 
as  a  signal  in  determining  the  difference 
between  the  longitudes  of  stations. 

The  EUetric  light,  brought  under  public 
notice  since  Captain  Drummond's  death,  has 
not  yet,  we  belieye,  been  applied  to  geodetical 


DRYING  MACHINES.  A  valuable  im. 
profement  has  been  made  within  the  last  few 
years  in  the  mode  of  drying  woven  doth 
wfaieh  has  been  bleached  or  otherwise  wetted. 
In  the  ordinary  mode  of  drying  by  exposure 
to  the  open  air,  the  moisture  gradually  evapo- 
rales ;  in  a  hot  room  this  evaporation  is  expe- 
dited ;  but  in  the  drying  machine  tiie 
medianical  principle  of  centrifiigal  force  is 
brought  into  use  in  a  singular  way. 

A  diying  machine  was  brought  into  use  in 
Paris  in  1839,  by  Messrs.  Penzolt  and  Le- 
vesque-  It  aeted  on  the  centrifiigBl  system.  It 
consisted  of  two  drums  or  cylinders,  one 
within  the  other ;  the  inner  one  being  pierced 
with  holes.  The  textile  goods,  wetted  by  the 
proeess  of  washing,  scouring,  or  bleaching, 
vese  placed  within  the  inner  cylinder,  which 
was  then  made  to  revolve  with  a  rapidity  of 
4000  turns  in  a  minute ;  the  cloth  was  driven 
fordbly  against  the  perforated  surface,  and 
the  water  driven  through  the  holes  with  such 
irresistible  force  that  the  cloth  became  nearly 
diy  in  three  or  four  minutes. 

In  1844  Messrs.  Keeley  and  AUiot,  of  Not- 
tingham, patented  a  veiy  elaborate  machine 
to  ladlitate  the  scouring,  bleaching,  or  dyeing 
of  doth.  The  same  inventors  had  before  in- 
troduced a  machine  veiy  similar  in  principle 
to  that  of  Messrs.  Penzolt  and  Levesque; 
but  in  the  new  machine,  the  cloth  is  put  into 
a  MrtBii  oompfBtin^nt,  the  bleaching  or  dye- 


ing liquid  into  another  compartment,  and  the 
machine  is  made  to  revolve  rapidly ;  when  the 
centrifugal  force  generated  by  the  movement 
drives  the  liquid  speedily  and  effectually 
through  every  pore  of  the  cloth — Cleaving  the 
cloth  instantly  afterwards  almost  in  a  state  of 
dryness,  and  bleached  likewise. 

DRY  ROT.  This  is  the  name  given  to  a 
disease  affecting  timber,  and  particularly  the 
oak,  employed  for  naval  purposes.  When  dry 
rot  is  produced  by  the  attacks  of  Amgi,  the 
first  sign  of  it  consists  in  the  appearance  of 
small  white  points,  from  which  a  filamentous 
substance  radiates  parallel  with  the  surface  of 
the  timber.  This  is  the  first  stage  of  growth 
of  the  seeds  of  the  fungus,  and  the  filamen- 
tous matter  is  their  thallus,  or  spawn.  As 
the  thallus  gathers  strength  it  insinuates  its 
filaments  into  any  crevice  of  the  wood,  and 
they,  being  of  excessive  fineness,  readily  pass 
down  and  between  the  tubes  firom  which  the 
wood  is  organised,  forcing  them  asunder,  and 
completely  destroying  the  cohesion  of  the 
tissue.  When  the  thalli  of  many  fungi  inter- 
lace, the  radiating  appearance  can  no  longer  be 
remarked ;  but  a  thick  tough  leatheiy  white 
stratum  is  formed  wherever  there  is  room  for 
its  development,  and  from  this  a  firesh  supply 
of  the  destructive  filamentous  thallus  is 
emitted  with  such  constanUy  increasing  ra- 
pidity and  force,  that  the  total  ruin  of  timber 
speedily  ensues  where  circumstances  are 
favourable  for  the  growth  of  the  fungi. 

There  is  reason  to  believe  that  any  of  the 
fungi  that  are  commonly  found  upon  decaying 
trees  in  woods  are  capable  of  producing  diy 
rot  The  circumstances  that  are  most  favour- 
able to  the  development  of  the  dry  rot  fiingi 
are  damp  unventilated  situations,  and  a  sub- 
acid state  of  the  wood.  Whatever  other 
causes  may  combine  to  promote  the  decompo- 
sition of  wood  by  dry-rot,  or  other  forms  of 
decay,  there  can  be  no  doubt  that  imperfect 
seasoning,  by  leavmg  in  the  pores  of  the 
timber  a  large  portion  of  the  fermentable 
juices  always  found  in  reoentiy-felled  timber, 
is  one  of  the  most  important,  and  therefore 
that  good  seasoning  is  as  essential  in  promo- 
ting the  durability  of  wood  as  it  is  in  lessening 
the  tendency  to  those  changes  of  form  and 
bulk  which  so  greaUy  increase  the  difficulties 
of  the  carpenter  and  joiner.  The  process  of 
seasoning  usually  consists  simply  in  the  ex- 
posure of  the  timber  to  the  action  of  air  in  a 
dxy  situation,  in  stacks  or  piles  so  constructed 
as  to  allow  the  free  circulation  of  air  in  contact 
with  as  much  as  possible  of  the  surface  of 
each  piece  of  timber,  until  the  sap  or  vege- 
table juices  shall  have  dried  up  so  far  as  to 
offer  no  facility  for  the  germination  of  the 
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nttocosoopio  fangi  which  oonstitata  Yvions 
kinds  of  rot  In  order  to  the  success  of  this 
operation  it  is  important  that  the  pile  of 
timber  be  so  far  elevated  from  the  ground  as 
to  allow  the  circolation  of  air  beneath  as  well 
as  thtongh  and  around  it ;  and  also  that,  if  ex- 
posure to  rain  be  not  entirely  avoided,  care  be 
taken  to  prevent  the  lodgment  of  moistare  in 
any  plaae  where  it  would  be  likely  to  remain 
long. 

The  protecting  power  of  metallio  oxides, 
when  applied  to  the  soiiace  of  wood  in  the 
form  of  paint,  is  weU  known;  and  many 
abortive  schemes  for  the  preservation  of 
timber  have  been  devised  to  act  upon  the  same 
principle,  which  is  that  of  excluding  such  ex- 
tomal  influences  as  might  promote  decay.  To 
imperfecUy-seasoned  timber,  however,  sudii 
applications  are  worse  than  useless,  because 
by  filling  up  the  pores  they  impede  the  natural 
drying  of  the  vegetable  juices,  and  therefore 
rather  promote  than  check  internal  decay. 
Far  moreefficient  than  these  are  the  numerous 
modes  of  protection  which  involve  the  impreg- 
nation of  the  timber  with  some  antaseptio 
substance,  or  with  such  matters  as,  by  pre- 
occupying the  pores,  may  render  the  reo^tion 
and  genniaation  of  destructive  fungi  mecha* 
iiicaUy  impossible. 

Of  plans  for  protecting  timber  by  impreg- 
nation, perhaps  none  has  attained  such 
generiJ  celebrity  as  Mr.  Kyan's,  whieh  was 
patented  in  1832,  and  has  since  been  very 
extensively  used.  The  preservative  agent  in 
this  process  is  bi-ohloxide  of  mercury,  com- 
monly called  corrosive  sublimate,  which  is 
dissolved  in  water,  and*  forced  into  the  p<»:es 
of  the  timber,  in  closed  tanks,  by  means  of 
iorcing-pnmps,  and  which  combines  with  the 
albumen  of  the  wood,  and  converts  it  into  a 
compound  capable  of  resisting  the  ordinary 
chemical  changea  of  vegetable  matter.  Chlo- 
ride of  cine,  ereasote  obtained  from  the  dis- 
tillation of  tar,  oil  of  tar,  and  other  bitnminous 
matters  containing  ereasote,  and  pyroligmte  of 
iron,  have  all  been  successfully  used.  Coal- 
tar  is  stated  to  be  very  superior  to  vegetable 
tar,  and  its  efficacy  in  resisting  the  worm  is 
attributed  to  its  containing  sulphocyanic  or 
sulpho-prassic  acid,  which  is  highly  destruc- 
tive to  animal  and  vegetable  life.  Piles  pro- 
tected with  coal-oil  are  stated  to  have  resisted 
the  attacks  of  the  teredo  better  than  those 
protected  by  Kyan's  process.  It  is  necessary 
however  to  observe  that  the  coal  must  be 
deprived  of  its  ammonia,  which  would  pro- 
duce immediate  decay  if  thrown  into  the 
timber. 

Another  process,  called  Paymsingf  from  the 
name  of  the  inventor,  oanaists  in  first  filling 


the  pores  of  the  wood  with  a  solution  of  chlo- 
ride of  lime,  and  next  forcing  in  a  solution  of 
sulphate  of  iron,  by  which  an  insoluble  sul- 
phate of  iron  is  formed  in  the  body  of  the 
wood,  rendering  the  latter  extremely  hard. 
Timber  so  prepared  has  been  recently  much 
used. 

DUBLIN.  This  laxge  and  populous  dty 
resembles  a  great  metropolis  in  this  respect, 
that  its  manufactmres  are  of  a  general  kind, 
adapted  to  the  varied  wants  of  its  inhabitants, 
rather  than  belonging  to  any  particular  group 
of  manufactures.  At  the  exhibitTon  of  msnu- 
factures  at  Dublin  in  1850,  noticed  in  the 
IniroductUm,  the  manufactures  of  the  citizens 
were  surpiisingly  varied,  comprising  a  very 
full  collection  both  of  the  useful  and  the 
ornamental,  in  house  fittings,  furniture,  dr&ss, 
implements  and  machines,  vessels  and  appsr 
ratus,  ^c 

Dublin  is  to  be  the  general  place  of  collection 
for  the  specimens  to  be  forwarded  to  tho 
Industrial  Exhibition  in  Hyde  Park.  The 
extent  of  the  collection  wUl  be  found  noticed 
under  Ibeland.  It  is  understood  that  the 
Dublin  manufacturers  intend  to  put  forth  all 
their  skill  in  certiun  branches  of  industry 
which  are  largely  carried  on  by  them. 

DUCTILITY  is  the  property  of  hodies 
which  admits  of  their  being  drawn  out  in 
length,  while  their  diameter  is  diminished, 
without  any  actual  fracture.  Gold,  silver, 
platinum,  iron,  copper,  zinc,  tin,  lead,  nicklc, 
are  ductile  in  the  order  here  given.  Wire- 
drawing depends  on  ductility. 

DUDLEY.  This  is  one  of  the  great  iron 
manufacturing  towns  of  the  South  Stafiord* 
shire  district.  It  is,  in  truth,  in  one  corner  of 
Worcestershire;  but  it  lies  over  that  valuable 
bed  of  coal  and  iron  which  is  independent  of 
mere  topographical  names,  and  which  includes 
within  its  range  parts  of  the  counties  of 
Stafibrd,  Worcester,  Warwick,  and  Shropshire. 
Iron  is  cast  and  forged  in  large  quantities  at 
Dudley  ;  innumerable  articles  are  there  mann- 
iaetured  of  iron ;  and  the  nailers,  or  makers  of 
nails  by  hand,  congregate  in  and  about  Dudl^^y 
to  tho  number  of  many  thousands.  Useful 
stone  is  quarried  near  the  town ;  and  tliere 
are  all  the  indications  of  a  busy  manufacturing 
population. 

Dudley  is  at  present  accommodated  only 
by  the  South  Stafibrdshire  BaUway ;  but  it 
will  shortly  be  connected  by  railway  with  towns 
in  various  directions. 

A  few  specimens  of  Dudley  manufactures 
will  have  a  place  at  the  Industrial  Exhibition. 

DULCIMER  is  tho  name  of  a  very  ancient 
musical  instrument,  supposed  to  be  the 
psaltery  of  the   Hebrews.      In  the  modem 
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form,  it  is  a  trapeziiixn  in  shape,  has  many 
strings,  two  to  each  note,  and  is  struck  by  a 
pair  of  sticks  with  wooden  or  metallio  knobs. 

DUMBARTON.  This  Scottish  town  has 
some  extensive  manufaetnxes  in  glass.  In  the 
connty  to  which  it  belongs,  the  principal 
mineral  pnxlaction  is  coal,  of  which  there  is  a 
large  field,  but  of  inferior  quality,  which  is 
wTonght  at  Langfanld,  in  the  southern  extre- 
mity of  the  comity.  In  the  eastern  dtrision 
of  the  county  iron-stone  is  dug,  and  conreyed 
on  the  Clyde  and  Forth  Canal  to  the  great 
jron-fonndiy  at  Canon.  Some  large  quarries 
of  limestone  and  of  freestone  are  woiked. 
There  are  also  sereral  slate  quarries. 

On  the  banks  of  the  Leven  are  numerous 
and  very  extensive  works  for  cotton  printing, 
and  bleaching  fields,  the  pureness  of  the 
Ijeven  water  being  peculiarly  adapted  for  this 
process.  Some  large  iron  works  are  esta> 
blished  at  Dalnotter. 

DUMFRIES.  The  Nith,  near  the  mouth 
of  which  Dumfries  is  situated,has  been  deep- 
ened irithin  these  few  years,  and  vessels  of  a 
good  size  can  discharge  their  cargoes  dose  to 
the  town.  There  is  also  a  quay  at  the  bend  of 
the  river  near  Castledykes ;  one  for  vessels  of 
greater  burthen  a  mile  and  a  half  farther  down ; 
and  another  near  the  mouth  of  the  river  for 
vessels  of  still  larger  size.  The  foreign  trade  is 
in  timber  from  America.  The  coasting  trade 
is  with  Liverpool,  Whitehaven,  Mar}'port,  and 
other  places  on  the  west  coast  of  England.  A 
Bteam-boat  pKes  once  a  week  in  the  summer 
months  between  Whitehaven  and  Dumfries,  in 
connection  with  one  between  Whitehaven  and 
Liverpool. 

The  county  of  Dumfries  contains  coals 
only  at  Sanquhar  and  Canobie ;  a  great  por- 
tion of  the  county  being  supplied  with  coal 
from  Cumberland,  and  from  Lanarkshire  and 
Ayrshire.  At  Wanlockhead,  near  Leadhills, 
are  extensive  lead  mines.  From  this  lead 
silver  is  extracted  in  the  proportion  of  six  to 
twelve  ounces  in  the  ton.  Gold  is  occasion nHy 
found  in  the  mountains  at  Wanlockhead,  in 
veins  of  quartz,  or  washed  down  into  the 
sand  of  tlie  rivulets.  Gypsum  occurs  in  thin 
Teins. 

A  great  quantity  of  hams  and  bacon  of  the 
very  best  quality  are  cured  in  this  county,  and 
sent  off  to  the  Liverpool,  London,  and  New- 
castle markets.  A  great  number  of  pigs  are 
kept  by  the  farmers  and  cottars,  and  bacon 
may  be  considered  a  staple  commodity  of  the 
county. 

Annan  has  a  small  import  and  export  trade ; 
and  there  are  a  few  other  places  where  com- 
merce is  pretty  well  kept  up. 

DUNDEE.      This   important   town,   the 


third  in  rank  among  the  manufacturing  towns 
of  Scotland,  has  deep  shipping-quays  on  the 
Tay  which  accommodate  a  large  amount  of 
export  and  import  trade.  In  1815  the  reno- 
vation and  extension  of  the  harbour  gave  an 
impulse  to  its  manufactures  and  commerce, 
which  has  led  to  its  present  state  of  prosperity. 
The  harbour  now  consists  of  three  wet  dock^, 
two  tide-harbours  of  large  extent,  a  graving- 
dock,  a  patent  slip,  yaids  for  ship- building, 
^c. 

The  chief  manufactures  of  Dundee  consist 
of  the  spinning  of  flax,  the  weaving  of  linen, 
and  the  making  of  cordage  and  ropes.  Besides 
the  fine  linen,  a  large  quantity  of  sail-doth  is 
woven. 

Steam-vessels  ply  regidarly  between  Dundee 
and  Perth,  Newport,  Leith,  Glasgow,  London, 
and  other  places.  About  350  vessels  belong 
to  the  town,  some  of  lai^e  tonnage  ;  and 
about  4000  vessels  enter  and  leave  the  port 
yearly,  engaged  in  coasting  and  foreign  com- 
merce. 

Fh)m  a  retom  recently  laid  before  Parlia- 
ment, it  appears  that  in  1850  ^e  fbilowing 
were  the  statistics  of  the  factories  for  flax  and 
linen  goods  in  the  county  of  Forfar,  in  which 
Dundee  is  the  chief  manufacturing  town. 
There  were  85  flax-spinning  factories,  with 
135,811  spindles,  2559  horse-power  for  moving 
machinery,  and  12,365  persons  employed,  of 
whom  about  9000  were  females ;  there  were 
11  factories  for  flax- weaving,  with  1347  power- 
looms,  219  horse-power  moving-force,  and 
1888  persons  employed,  of  whom  1500  were 
females:  and  5  factories  both  for  spinning 
and  weaving  flax,  with  22,680  spindles,  240 
power-looms,  345  horse-power,  and  2011  per- 
sons employed,  of  whom  neariy  1400  were 
females.  The  cotton,  woollen,  and  mill  facto- 
ries in  Dundee  are  but  small  in  number. 

All  the  chief  varieties  of  Dundee  manufae- 
tures  in  flax  will  be  represented  at  the  Indus- 
trial Exhibition. 

DURA*MEN  is  the  name  sometimes  given 
to  the  central  wood  or  heart-wood  in  the  trunk 
of  a  tree.  It  is  the  oldest  part  of  the  wood, 
and  is  filled  by  the  secretions  of  the  tree,  so 
that  fluid  can  no  longer  ascend  through  its 
tubes,  which  are  choked  up  by  the  deposition 
of  solid  matter ;  otherwise  it  is  of  the  same 
nature  as  the  alburnum.  It  is  only  where 
plants  form  solid  hard  secretions  that  heart- 
wood  is  distinguished  from  sap-wood :  in  the 
poplar,  willow,  lime,  ftc,  no  secretions  of  this 
kind  arc  formed ;  the  two  parts  of  the  wood 
are  both  nearly  alike,  and  consequently  the 
timber  of  such  trees  is  uniformly  perishable. 

DURERTYPE.  Mr.  Dicks,  in*  1845,  pro- 
posed a  new  mode  of  copying  engravings,  to 
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which  he  gave  the  name  of  DureritfpCf  for  the 
somewhat  insufficient  reason  that  it  enables  a 
person  to  copy  Albert  Durer's  prints,  and 
others  of  a  similar  kind.  To  effect  this,  a 
dean  flat  piece  of  glass  is  coated  on  one  side 
with  a  thin  smooth  film  of  pnre  white  bees'- 
waz:  the  glass  being  first  washed  with  spirits 
of  turpentine,  and  then  warmed ;  and  the  wax 
being  applied  in  a  melted  state  to  one  side  of 
the  glass.  When  laid  upon  a  print,  the  lines 
can  be  seen  through  the  thin  film ;  and  those 
lines  are  traced  or  etched  on  the  waxen  surface 
by  a  pointer  of  ivory  or  steel.  The  design  is 
thus  marked  oyer  the  wax  surface  in  a  series 
of  cavities  or  depressions ;  and  a  cast  firom  this 
is  then  taken  in  copper,  by  the  common 
electrotype  process. 

DURHAM  COLLIERIES.  The  coUiery 
operations  which  form  so  large  a  part  of  the 
industrial  and  commercial  enterprises  of 
Durham  are  noticed  in  an  earlier  article 
[Coal  and  Coal  Mncnro]. 

DUSSELDORF  is  one  of  the  most  manu- 
facturing districts  in  Rhemsh  Prussia.  There 
are  extensive  manufactures  of  woollens,  silks, 
cotton,  thread,  leather,  steel,  iron,  ironware, 
and  cutlery,  tobacco,  soap,  &c.  Lron,  coals, 
and  potters'  clay,  are  among  the  native  pro- 
ducts. At  Duisberg  there  is  a  large  vitriol 
factory,  steam  cloth  mills,  slips  for  building 
steam  and  sailing  vessels,  and  several  other 
industrial  establishments.  Lennep  has  im- 
portant doth  factories,  and  dye-houses,  and 
trades  in  wines,  hats,  iron  ware,  &c  Miilil- 
heim  has  large  silk  and  cotton  factories,  zinc, 
and  iron  works,  and  establishments  for  the 
manufacture  of  steam  machinery.  Neuss, 
Ronsdorf,  and  Ruhrort  are  busy  manufac- 
turing town?i.  Solingen,  sometimes  called  the 
German  Sheffield,  is  famous  for  the  manufac- 
tnre  of  sword  blades,  foils,  cutleiy,  and  iron 
ware.  At  Wesd  the  inhabitants  manufacture 
woollen  and  cotton  cloths,  soap,  hats,  cordage, 
leather,  beer,  Ac^  and  carry  on  a  considerable 
trade  with  Holland  by  the  Rhine,  and  with 
Westphalia  by  the  lippe,  which  has  been 
made  navigable;  the  chief  artides  of  com- 
merce are  corn,  timber,  coals,  salt,  wine, 
brandy,  and  colonial  produce.  Diisseldorf,  the 
chief  town  of  the  district,  has  manufactories 
of  woollens,  cotton,  leather,  hats,  tobacoOi 
jewellery,  mirrors,  stockings,  &o.,  and  carries 
on  a  considerable  trade  in  cotton,  wool,  wines 
and  spirits,  colonial  produce,  coals,  timber, 
slates  and  other  commodities.  It  has  been  a 
free  port  since  1829.  The  growing  import- 
ance of  Diissddorf  as  a  commercial  port  is 
seen  fh>m  the  following  table  of  the  quantity 
of  merchandise  imported  and  exported  in  the 
years  stated:— 


Iniportcd. 
Cwti. 

1836....  855,533 
1840....  1,160,952 
1843....  1,332,465 
1844....  1,31 1,310 
1845....  1,535,926 


Exported. 
£wU. 

113,144 
135,825 
219,647 
198,773 
206,370 


The  manufacturers  of  this  part  of  Prussia 
are  about  to  take  an  active  part  in  the 
approaching  great  Exhibition. 

DYEING  is  the  art  of  staining  textile  sub- 
stances with  permanent  colours.    It  was  an 
art  known  and  practised  to  a  considerable  ex- 
tent by  the  andent  Egyptians,  Phoenicians, 
Greeks,  and  Romans.     The  modems  have 
obtained  from  the  New  World  several  dye- 
drugs  unknown   to   the  andents;  such  as 
cochineal,  querdtron,  Rrazil  wood,  logwood, 
amotto ;  and  they  have  discovered  the  art  of 
using  indigo  as  a  dye,  which  the  Romans 
knew  only  as  a  pigment    But  the  vast  supe- 
riority of  our  dyes  over  those  of  former  times 
must  be  ascribed  prindpaUy  to  the  employ- 
ment of  pure  alum  and  solution  of  tin  as 
mordants,  either  alone  or  mixed  with  other 
bases ;  substances  which  give  to  our  common 
dye-stufi^  remarkable  depth,  durability,  and 
lustre.     Another  improvement  in  dyeing  of 
more  recent  date  is  the  application  to  textile 
substances  of  metallic  compounds,  such  as 
Prussian  blue,   dirome   yellow,    manganese 
brown,  &o, 

Bergman  ^>pears  to  have  been  the  first  who 
referred  to  chemical  affinities  the  phenomena 
of  dyeing.     Having  plunged  wool  and  silk 
into  two  separate  vessels  containing  solution 
of  indigo  in  sulphuric  add  diluted  with  a  great 
deal  of  water,  he  observed  that  the  wool  ab- 
stracted much  of  the  colouring  matter,  and 
took  a  deep  blue  tint,  but  that  the  silk  was 
hardly  changed.    He  ascribed  this  ditTerence 
to  the  greater  affinity  subsisting  between  the 
partides  of  sulphate  of  indigo  and  wool,  than 
between  these  and  silk ;  and  ho  showed  that 
the  affinity  of  the  wool  is  suf&ciantly  energetic 
to  render  the  solution  colourless  by  attracting 
the  whole  of  the  indigo,  while  that  of  the  silk 
can  separate  only  a  little  of  it.     He  thence 
conduded  that  dyes  owed  boiUi  their  perma- 
nence and  their  depth  to  the  intensity  of  that 
attractive  force.    We  have  therefore  to  con- 
sider in  dyeing  the  play  of  affinities  between 
the  liquid  medium  in  which  the  dye  is  dis- 
solved and  the  fibrous  substanoe  to  be  dyed. 
By  studying  these  differences  of  af&nity,  and 
by  varying  the  preparations    and  processes 
with  the  same  or  different  dye-stuflb,  we  may 
obtain  an  indefinite  variety  of  ooloors  of  va- 
riable solidity  and  depth  of  shade. 

Dye-staSb,  whether  of  Tegetable  or  animal 


777 


DYEING. 


DYEING. 


778 


origin,  though  susceptible  of  solution  in  water, 
and,  in  this  state,  of  penetrating  the  pores  of 
fibrons   bodies,   seldom   possess    alone   the 
power  of  fixing  their  jmrticles  so  durably  as 
to  be  c^Mible  of  resisting  the  action  of  water, 
light,  and  ur.    Eor  this  purpose  they  require 
to  be  aided  by  another  dass  of  bodies,  mor- 
imto,  whidi   bodies  may  not   possess  any 
eolonr  in  themsehres,  but  serve  in  this  case 
merelj  aa  a  bond  of  union  between  the  dye 
and  the  substance  to  be  dyed«  Mordants  may 
be  regarded  in  general  as  not  only  fixing  but 
also  occasionally  modifying  the  dye,  by  form- 
ing with  the  colouring  partides  an  insoluble 
compound,  which  is  deposited  within  the  tex- 
tile fibres.  Such  dyes  as  are  capable  of  passing 
ihnn  the  soluble  into  the  insoluble  state,  and 
of  thus  becoming  permanent,  without  the  ad- 
dition of  a  mordant,  haye  been  called  substan- 
tire,  and  all  the  others   have   been  called 
adjective  colours.    The  first  prindple  of  dye- 
ing fast  colours  consists  in  causing  the  colour- 
ing matter  to  undergo  such  a  change,  when 
deposited  upon  the  wool  or  other  stufis,  as  to 
become  insoluble  in  the  liquor  of  the  dye-bath. 
The  more  powerfdlly  it  resists  the  action  of 
other  external  agents,  the  more  solid  or  durable 
is  the  dye. 

In  the  following  detuls  concerning  the  art 
of  dyeing  we  shall  consider  principally  its  ap- 
pEcation  to  wool  and  silk,  having  already 
treated,  in  the  artide  Cotton  ob  Gaiico 
Pbistzxo,  of  what  is  peculiar  to  cotton  and 
linen. 

The  cq[)eradon8  to  which  wool  and  silk  are 
subjected  preparatory  to  being  dyed  are  in- 
tended, 1,  to  separate  certain  foreign  matters 
from  the  animal  fibre ;  2,  to  render  it  more 
apt  to  unite  with  such  colouring  particles  as  the 
dyer  wisbes  to  fix  upon  it,  and  also  to  take 
therefrom  a  more  lively  and  agreeable  tint,  as 
wdl  aa  to  be  less  liable  to  soil  in  use. 

Silk  is  scoured  by  means  of  boiling  in  soap 
and  water,  whereby  it  is  freed  firom  a  sort  of 
varnish :  if  intended  to  be  very  white,  it  is 
bleached  by  humid  sulphurous  add.  Wool  is 
first  washed  in  running  water  to  separate  its 
eoaner  impurities ;  it  is  then  deprived  of  its 
9«tt  (a  apeciea  of  animal  soap  secreted  from 
<he  skin  of  the  sheep)  either  by  the  action  of 
BDoioniacal  urine,  by  soap  and  water,  or  by 
a  weak  lye  of  carbonate  of  soda.  It  recdves 
Hs  final  bleaching  by  the  fiunes  of  burning 
sdphor,  or  by  aqueous  sulphurous  add. 
Tinctorial  colours  are  either  simple  or  com- 
pound. The  nmple  are  black,  brown  or  dun, 
Moe,  yeEow,  and  red ;  the  compound  are  gray, 
pQxpie,  green,  orange,  and  others.  Gall-nuts, 
pyrolignite  of  iron,  logwoo<1,  copperas,  and 
vodigris,  are  the  chief  materiaL  T.  r  producing 


black.  Walnuts,  sumach,  madder,  cochineal, 
cudbear,  acetate  of  iron,  catechu.  Brazilwood, 
amotto,  are  all  employed  in  produdng  brown. 
Indigo,  Prussian  blue,  and  wood,  are  employed 
for  blue.  Fustic,  Persian  berries,  quercitron, 
turmeric,  and  weld,  for  yellow.  Cudbear, 
Brazil  wood,  cochineal,  kermes,  lac,  logwood, 
madder,  safflower,  for  red ;  and  various  com- 
pounds for  purple,  green,  orange,  &c. 

The  black  dye  for  hats  is  communicated  by 
logwood,  copperas,  and  verdigris,  mixed  in 
certain  proportions  in  the  bath.  The  ordinary 
proportions  used  by  the  English  black  dyers 
for  100  pounds  of  doth,  preriously  treated  in 
the  indigo  vat,  are  about  6  pounds  of  copperas, 
as  much  nut-galls  bruised,  and  80  pounds  of 
logwood.  They  first  gall  the  doth,  and  then 
pass  it  through  the  decoction  of  logwood  in 
which  the  copperas  has  been  dissolved.  A 
finish  of  wdd  is  often  given  after  foiling. 

Silk  Ib  dyed  black  in  two  methods,  accord- 
ing to  the  market  for  which  it  is  made.  When 
sold  by  weight,  it  is  an  object  with  the  dyer 
to  load  it  with  as  much  colouring  or  other 
matter  as  possible.  When  silk  is  sold  by 
superficial  measure,  on  the  other  hand,  it  be- 
comes the  dyer's  object  to  give  it  a  black 
colour  with  as  little  weight  of  materials  as 
possible.  Hence  the  distinction  well  known 
in  trade  of  heavy  and  light  silks.  The  silk 
dyers  keep  up  from  year  to  year  a  black  vat, 
often  of  very  complex  compodtion.  The  es- 
sential constituents  of  the  vat  are  sulphate  of 
iron  and  gum ;  but  many  vegetable  matters, 
aa  well  as  filings  of  iron,  are  usually  added. 

The  inftidon  of  walnuts,  as  used  by  the 
continental  dyers,  afibrds  very  agreeable  and 
permanent  brown  tints  without  any  mordant, 
while  it  preserves  the  downy  softness  of  the 
wool,  and  requires  but  a  simple  and  economi- 
cal process  in  applying  it.  Sumach  is  usually 
employed  in  this  country  to  dye  fawns,  and 
some  browns ;  but  more  beautiful  browns  may 
be  given  to  woollen  stufih  by  boiling  them  firs 
with  one-fourth  thdr  weight  of  alum  and  som 
tartar  and  copperas ;  washing,  and  afterwards 
dyeing  them  in  a  madder  bath.  The  shade 
of  colour  depends  upon  the  proportion  which 
the  copperas  bears  to  the  alum.  The  finest 
browns  are  produced  by  boiling  each  pound  of 
the  wool  with  t?ro  ounces  of  alum,  dyeing  it 
in  a  cochineal  bath,  and  then  transferring  it 
into  a  bath  containing  a  little  cochineal 
darkened  with  acetate  of  iron. 

Silk  may  recdve  a  ground  of  amotto,  and 
then  be  dyed  in  a  bath  of  logwood  or  Braril 
wood,  whereby  a  fine  brown  tint  is  obtained. 
Catechu  is  used  for  caving  a  bronze  and 
brown  to  cotton  goods. 

Additional   details   are   given  under  the 
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names  of  the  colours  and  of  the  dye-materials, 
Kuch  as  Abnotto,  Cochineal,  Indigo,  IV^ao- 

The  dye-materials  ihiported  from  foreign 
counties  which  find  a  place  among  the 
Customs  Heiurns  prepared  by  the  Board  of 
Trade  are  chiefly  Uio  following: — Cochineal, 
fustic,  gum  arabic,  gum  Senegal^  gum  animi, 
gum  copal,  gum  tragacanth,  indigo,  lac  dye, 
shell  lac,  logwood,  madder^  Kicaragua  wood, 
Safflower,  sumach,  smalts,  valonia,  yellow 
berries,  and  zaffl^  Of  these  nineteen  sub- 
stances,  about  iOOO  cwts.  were  Imported  in 
1848. 

There  a^  few  manufacturing  arts  in  which 
the  English  may  more  profitably  study  the 
productions  of  tbe  French  than  dyeing.  Tlie 
french  chemists  have  studied  the  production 
of  colour  more  than  tbose  of  our  own  country ; 
and  the  ^Veneh  dyers  have  availed  them- 
selves of  evexy  aid  which  science  has  been 
able  to  adbrd.  It  is  one  of  the  good  features 
in  the  Exhibition  which  is  about  to  take  place, 
that  the  dyes  of  various  nations  will  fairly  be 
brought  into  comparison.  If  the  French  are 
really  our  superiors  in  this  art,  it  will  be  just 
to  acknowledge,  graceful  to  commend,  and 
profitable  to  imitate  their  skill. 

DYNAM ;  DYNAMOMETER,  tn  estima- 
ting the  effect  of  mechanical  labour,  it  is  de- 
sirable to  have  some  idea  of  a  simple  unit 
well  fixed  in  the  mind.  All  who  have  studied 
know  how  much  attvantage  there  is  in  refer- 
ring every  kind  of  pressure  to  weight,  and 
hieasuring  it  by  the  weight  which  will  balance 
it  Thus  if  one  hundred  pounds  weight  will 
bend  a  spring  into  a  certain  position,  we  have 
no  difficulty  in  substituting  an  opposite  force 
to  the  weight  for  the  recoil  of  the  spring  at 
the  point  of  application.  It  is  equally  conve- 
nient to  arrive  at  a  distinct  notion  of  a  unit 
of  useful  effect  in  the  workmanship  of  ma- 
chines. We  may  Consider  any  machine  as 
simply  applied  to  raising  a  weight,  and  look 
upon  the  weight  raised  as  a  dynamical  equi- 
valent for  anypossihtc  effect  that  the  machine 
oould  have  pnxiileed ;  observing  that  the  use- 
fhl  effect  of  any  application  of  power  varies 
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joinUy  as  the  weight  raised  and  the  height  to 
which  it  is  raised.  Accordingly,  the  product 
of  the  number  of  pounds  raised,  is  a  relative 
measure  of  the  quantity  of  power. 

We  can  convert  the  above  relative  measure- 
ment into  an  absolute  form  by  assuming  as  a 
unit  one  pound  raised  through  one  foot :  let 
this  be  called  a  dynam,  or  dynamical  uiut 
ThuS)  what  is  commonly  called  a  horse  power 
is  meant  by  our  engineers  to  signify  550 
dynams  in  a  second;  a  steam-engine  which 
can  raise  one  pound  through  550  feet  in 
every  secohd  is  said  to  be  of  one-horse 
power. 

This  term  was  introduced  by  French  writers, 
who  called  the  effect  of  a  cubic  mette  of 
ti^ater  raised  thh>ugh  one  metre,  a  dyname  or 
^name.  Dr.  Whewell  in  his  '  Mechanics  of 
Engineering,*  has  proposed  to  naturalise  the 
term  dynam,  as  applied  \o  our  most  conve- 
nient units,  the  pound  and  the  foot  Mr.  Watt 
was  really  the  first  who  assumed^  as  a  dyna- 
mic unit,  the  simple  notion  of  one  pound 
raised  one  foot :  hut  he  did  not  venture  on  a 
name,  though  the  now  common  term,  the 
duty  of  an  engine,  first  used  by  him,  has  re- 
ference to  the  number  of  such  simple  units 
as  may  he  obtained  from  the  engine. 

The  name  of  dynamomHer  has  been  appHed 
to  an  instrument  which  measures  anything  to 
which  the  name  o^  power  has  been  given, 
whether  'that  of  an  animal,  (or  to  take  a  very 
different  instance)  of  a  telescope. 

A  dynamometer,   registered  in    1849,   by 
Messrs.  EloO)  is  used  to  ascertain  the  power 
required  to  drive,  or  the  power  exerted  by, 
any  machine.     The  differential  qualities  of 
oil  may  also,  the  inventors  state,  he  detected; 
and  when  a  machine  requires  too  much  driving 
power  owing  to  a  stndned    shaft,  or  some 
other  radical  defect,  the  loaa  of  power  may  bo 
ascertained.    The  difference  in  the  power  re- 
quired to  drive  similar  deaciiptiona  of  ma- 
chines by  di^erent  makers  can  be  estimated ; 
or  when  any  improvement  is  introduced  into 
a  machine  by  which  it  is  proposed  to  gain 
power,  such  gain,  if  there  be  any,  can  be  as- 
certainedk 
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EAGLE-WOOD.  This  is  a  highly  fVa^nt 
wood,  much  esteemed  by  Asiatics  for  burning 
as  incense,  and  known  in  Etirope  by  its  pre- 
sent designation  ever  since  the  Portuguese 


visited  and  imported  thft  vnbstanoe  (Bieei 
from  the  Malayan  islands  and  the  kingdom 
of  Siam,  where  it  has  always  been  abundant, 
and  lon^  established  as  an  aiticle  of  com- 
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meree.  The  Malayan  name  is  Jgila,  whence 
the  wood  was  called  Pao  ttJffila  hy  the  Por- 
tugnese,  and  has  since  been  converted  into 
Pao  tPJ^Ua,  and  Pao  ttAquUoy  Bou  iFMsl^, 
and  Eagk  }^d.  The  term  eftgle  wood  is 
slso  applied  to  the  wood  known  to  the  ancients 
by  the  name  of  Jgtdlochum. 

Of  the  two  kinds  of  Kgalloehum  w)iich  are 
most  valued,  and  both  considered  genuine, 
one  is  dbtinguished  by  the  name  of  G^ambac, 
and  the  other  as  the  Garo  of  Malacca.  Ga- 
lambac  appears,  as  far  as  hitherto  known,  to 
be  a  native  of  Gochin  Ghina  only,  growing  on 
the  mountains  of  that  ooontry  in  about  IS"  of 
N.  laL  It  has  been  described  as  a  lofty  tree 
with  erect  stem  and  branches,  long  lanceolate 
shining  leaves,  and  terminal  hnnches  of 
flowers.  The  other  kind,  Oaro,  to  vhicU  the 
name  of  Eagle  Wood  is  moro  frequently 
applied,  has  long  been  an  article  of  export 
frcxn  Malacca  ^d  the  kingdom  of  Siam. 
Specimens  of  the  tree  which  yield  this  were 
first  obtained  by  M*  Sonnerat  in  his  second 
voyage  |o  India,  from  which  probably  have 
be«n  given  the  figure  and  description  by 
Lamarck.  The  fragrant  nature  of  genuine 
agila  or  eagle  wood  is  well  known,  and  that  it 
has  from  yeiy  early  periods  been  employed 
both  by  the  natives  of  India  and  of  China  as 
inMSQse.  Mr.  Finlayson,  in  his  visit  to  Siam, 
saja,  that  the  consumption  of  this  highly  odo- 
riferous wood  is  very  considerable  in  Siam, 
bat  thai  the  greatest  pi^  ia  exported  to 
China.  In  Ghina  it  ia  used  in  a  veiy  econo- 
mical manner.  The  wood  being  reduced  to  a 
fine  powder,  and  mixed  with  a  gummy  sub> 
atanea,  is  laid  over  a  small  slip  of  woo4f  about 
the  size  of  a  bollrush,  so  as  to  form  a  pretty 
thick  coating.  This  is  lighted,  and  gives  out 
A  feeble  but  grateful  perfume.  Eagle  wood 
was  burned  as  a  perhune  by  Napoleon  i4  the 
imperial  palace. 

£4^TRUIf  P^T.  We  may  refer  on  this 
aalgeet  to  Acoustics  and  SPEAxnia  TuBSS, 
ander  which  latter  title  the  recent  remarkable 
aiipiications  of  gntta  percha  are  noticed. 

EABTHS.  The  old  chemists  imagined 
that  all  material  substances  were  ultimately 
resolveable  into  four  simple  bodies,  via.,  air, 
fire,  water,  and  earth,  which  were  therefore 
called  the  four  elements.  It  is  now  univcr- 
sally  admitted  that  the  bodies  called  earths 
are  compounds  of  oxygen  and  a  base,  and  in 
fact  they  are  mostly  metallic  oxides.  The 
principal  earths  are  o/wmna,  froiy^ei,  ghtdna, 
/taie,  jno^aena,  giUea,  itrontWy  yUriay  xinoni^* 

EABTHENWABE.     [Pottery.] 

EAST  INDIES.  This  immense  and  im- 
portant country  is  deeply  interesting  to  us  in 
an  industrial  and  commercial  point  of  view, 


both  fbr  its  natural  riches,  and  for  the  faiflu- 
ence  which  an  English  company  has  so  long 
exerted  in  that  quarter.  We  shall  touch  briefly 
on  both  these  characteristics,  so  far  as  is  con- 
sistent with  the  scQ|>e  of  ^e  present  yolupie. 

The  East  Indies  are  usually  considered  to 
include  the  p^insula  of  Hindustan  lying  to 
the  es8(  Qi  the  river  Indus,  and  thence  east- 
ward as  far  as  the  boundary  of  the  Chinese 
empire,  by  which  empire,  and  by  Tartaiy, 
India  is  also  bounded  on  the  north.  The 
East  Indies  include  also  the  islands  of  the 
Indian  Ocean  which  lie  between  Hindustan 
and  Australia  4S  far  north  ms  the  Philippine 
Islands,  and  as  far  east  as  Papua,  but  without 
including  either  the  Philippines  or  Papua.  It 
is  not  in  so  wide  ^  senae  that  the  tepn  is  used 
wliei)  speaking  ^  tl|e  operations  of  the  East 
India  Con^pany;  bnt  m  truth  the  names 
India,  ^asi  ^4^^  Britjsl^  Indift,  ^nd  ^in- 
dostan,  m  i^  vague  in  th^  geogniphical 
limits. 

Qv^  power  In  tho^e  regions  huM  wholly 
Hsen  ihrongh  the  intennedinn^  of  the  East 
India  Company.  This  association — the  most 
remarlqible  which  oomme^xe  )ias  yet  knpvn — 
was  first  fbripe4  in  London  in  1699^  when  its 
capitfd,  iiinounting  \o  30,0001.,  was  divided 
into  }0].  sliares.  In  1600  the  siiventnrers 
obtained  s  char^  front  the  qrown,  under 
whicl^  they  enjoyed  certain  privUeges,  and 
were  formed  into  a  corporation  for  ^SteQH 
years,  with  Uie  title  of  'The  Qoyernor  and 
Company  of  M^chants  of  London  trading  to 
the  East  Indies.'  The  first  i^dventure  of  the 
association  fas  commenced  in  1601;  and 
this,  as  well  as  seven  or  eight  subsequent 
voyage^,  yielded  ft  commercial  profit  of  100  to 
200  per  cent  The  charter  was  renewed  for 
an  in4efinite  period  in  1600,  subject  to  disso- 
lution on  ^  part  of  the  gpvepiment  upon 
giving  three  years  notice  to  that  efiept  In 
10  U  the  Comply  obtained  permission  fron^ 
the  Mogul  to  establish  factories  ^t  Surat,  Al^- 
medabad,  Cambaya,  and  Qoga.  The  capital 
was  infi!mase4  by  a  new  fund  of  1,600,0001.  in 
1617.  The  functions  of  government  were 
first  exercised  by  the  Company  in  192i,  when 
ant)iofity  was  given  to  it  by  the  king  to  ponisfa 
its  servants  abroa4  either  by  civil  or  by  inartial 
laWi  embracing  even  the  power  of  taking  life. 
In  1633  f^  t)Mr4  f^d  of  420,700^.  was  raised. 
T|ie  long  enponraged  the  foirmation  of  a  lival 
company  in  }636,  but  the  rivala  coaleseed  to 
form  a  joint  company  in  1650. 

In  1L662  the  Oompany  obtfunad  from  th^ 

Mogul,  through  the  influence  of  a  medical 

gentleman,  Mr.  Broughton,  the  grant  of  a 

licenee  for  carrying  on  an  unlimited  tradiB 

I  throughout  the  province  of  Bengal,  without 
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ptynent  of  duties.  An  incieaM  of  etpiul,  i 
extended  chaiter,  and  a  «acc«ssful  attempt 
keep  down  B  new  rival  compaiir,  marked  llie 
neit  ten  jean.     Factories  vera  eatabliahed 
at  Bantam  in  1603,  Snrot  ia  1BI2,  Madraa  in 
ISSa,  Bengal  in  16S3,  and  Bombay  ia  16S8. 

The  fiist  occosiaa  on  which  the  Company 
was  brought  into  collieioD  with  an;  of  the 
native  powers  or  India  occnired  in  1604,  when 
Sev^jee,  the  founder  of  Ihe  Uahratta  States, 
attaclied  the  city  of  Sural.  The  aid  which 
the  Company's  servants  gave  on  this  ooeasioa 
to  the  inhabitants  won  for  them  the  good 
will  of  the  Mogul ;  and  the  Company  gtadn- 
ally  obtained  increased  power,  both  from  the 
Mogul  and  &om  ForliomenL  In  IS93  the 
Company  obtained  a  new  charter  by  gross 
bribei7  of  the  highest  offieen  of  state;  but 
tlie  House  of  Commons  reftised  to  sanction 
it  Another  new  eompany  was  fonned  about 
the  same  time,  and  another  amalgamation 
took  place,  whioh  lait  the  United  Company 
on  the  footing  which  tt  maintained  from  1703 
till  1833.  The  o^tal  bos  been  gndually 
increased  to  6,000,0001.,  on  which  dividends 


EAST  INDIES. 


T&l 


Tha  home  government  of  the   Company 

flonsista  of  the  Court  of  Praprielois,theCoart 
of  Directors,  and  the  Board  of  Control,  be- 
tween whom  it  has  been  sometimes  difficnlt  to 
maintain  harmomous  relations.  The  act  of 
Queen  Anne  gave  the  Company  eiclnaive 
trading  powcn  to  the  East,  which  lasted  with 
little  alteration  till  1813.  In  this  year  much 
of  the  trade  was  thrown  open  by  a  new  ehsr- 
tor  for  twenty  years :  that  with  China  being 
however  retained  as  a  monopoly.  In  1833 
another  renewal  for  30  years  was  granted, 
which  took  away  from  the  Company  the  right 
of  trading  either  to  ite  own  territories  or  the 
dominions  of  any  native  power  in  India  or  in 
China,  and  threw  the  whole  completely  open 
to  the  enterprisB  of  individual  merchants. 
The  time  is  now  rapidly  approaching  when 
another  charter  will  be  applied  fbr,  and  its 
terms  canvassed. 

The  Company's  nominal  profits  in  the  18th 
eentory  were  very  high;  but  as  their  trade 
was  conducted  in  a  oostlj  way,  and  was  bur- 
dened irith  military  charges,  it  yielded  little 
real  profiL  Private  Iraden  have  always  been 
able  to  outbid  the  Company,  when  allowed  to 
compete.    Thni,  in  the  20  years  bom  1818  to 


liament;  and  in  the  charter  of  IS33  the  Com- 
pany was  confined  altogether  to  the  t«ailoriaI 
and  political  management  of  its  vast  empire. 
The  diridend  guaranteed  by  the  act  of  1833  ia 
eSO.OOOI,,  being  10)  per  ceo%on  a  nominal 
capital  of  S,000,000{.  The  diridendu  are 
chargeable  on  the  revenues  of  India,  and  are 
redeemable  by  parliament  afler  1SJ7. 

The  following  table  is  given,  in  the  defl- 
dencj  of  official  retoms,  merely  as  an  ^ipioii. 
matioD,  in  order  to  aflbrd  such  a  general  view 
as  may  be  useful,  Uiough  not  accurate,  of  the 
areas  andpopnWonof  the  toriloriesof  Hin- 


BritUk 

Bengal  Presidency 
North  West  Provinces 
Madras  Presidency. 
Bombay  Prwidoncy 
Sinde 


DfptKdmt  SUdti. 
Hydrabad 

Beror,  or  Nagpoor  . 

Mysore 

Qwalior  and  Malwa, 

Oujerot 

Onde 

Balwnlpoor 

Cashmere  States . . . 

SiJ(h  HUl  States  . . . 

idelcnnd  Slates  . . 

Rewah  

Bhopal 

Indore 

Dbar 

Sattara 

Colapoor 

Sawunt  Worree 
Bhnrtpoor  . . . 
Travancore  . . . 
Cochin 

Bikaneer 

Jessnlmeer 

JondpooT 

Jypoor  

Oodipoor 

Kolah  '..'. 

Boodee     

Dholpoor,  &e... 


Si|.lUl*i. 


100,000 
110,000 
70,000 
70,000 
60,000 


660,000 


95,000 
49,000 

27,000 
31,000 
SS.000 

so,ooa 

13,000 
30,000 
30,000 

8,000 
7,000 
6,000 
B,OO0 
600 

.8,000 
3,000 
1,000 
3,000 
5,000 
1,800 
3,000 

14,000 

e,ooo 

30,000 
14AKW 

10/XB 
7,000 
S,000 
4/X)0 

3,000 


47,000,000 
30,000,000 
14,000,000 
T,SOO/X)0 
1,600,000 
3,000^000 


93,000,000 


9.000,000 
3,300,000 
3,SO0/X)O 
4fl00.000 
3,000.000 
4/XW0,OU 

500,000 
1,000.000 
1,000,000 
1,000,000 

600,000 

eoo.ooo 

800,000 
30,000 
1,000.000 
600,000 
30,000 
000,000 
600,000 
900,000 
140^000 


A 
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ItUtependeni  SUUet. 

Nepaol 

Bootan 


TfdaL 

British  Possessions. . 
Dependent  States  . . 
Independent  States. . 


Sq.  HUM. 

45,000 
25,000 


70,000 


600,000 

500,000 

70,000 


1,170,000 


lalMbitaati. 

1,500,000 
500,000 


2,000,000 


90,000,000 

48,000,000 

2,000,000 


140,000,000 


Such  is  the  immense  territoiy  whch  is 
YSgaely  known  to  ns  as  the  East  Indies.  Com- 
merce between  India  and  the  western  nations 
of  Asia  api)ears  to  have  been  carried  on  firom 
the  earliest  historical  times.  The  spiceiy, 
which  the  company  of  Ishmaelites  mentioned 
in  Genesis  were  cairying  into  Egypt,  must  in 
all  probability  have  been  the  produce  of 
India;  and  in  the  80th  chapter  of  Exodus, 
where  an  enumeration  is  made  of  various 
spices  and  perfumes,  cinnamon  and  cassia 
are  expressly  mentioned,  which  must  have 
come  finom  India  or  the  islands  in  the  Indian 
Archipelago.  This  trade  appears  to  have  been 
carried  on  by  means  of  the  Arabs.  Indian 
articles  were  also  brought  from  the  Persian 
Gulf  to  Phoenicia,  and  Europe  was  thus  sup- 
plied with  the  produce  of  India. 

The  produce  of  India  was  also  imported 
into  Greece  by  the  Phosnicians  in  veiy  early 
times.  Many  of  the  Greek  names  of  the 
Indian  articles  are  evidently  derived  firom  the 
Sanskrit  The  western  nations  of  Asia  appear 
to  have  had  no  connection  with  India,  except 
in  the  way  of  commerce,  till  the  time  of 
Darius  Hystaspes.  The  expedition  of  Alex- 
ander into  India  first  gave  the  Greeks  a  cor- 
rect idea  of  the  western  parts  of  India,  and 
paved  the  way  for  a  further  extension  of 
Indian  commerce.  After  the  foundation  of 
Alexandria  in  Egypt,  the  Indian  trade  was 
almost  entirely  carried  on  by  the  merchants 
of  that  city.  We  may  fonn  some  idea  of  the 
magnitude  of  the  Indian  trade  under  the  em- 
perors by  the  account  of  Pliny,  who  informs 
us  that  the  Roman  world  was  drained  every 
year  of  at  least  fifty  millions  of  sesterces  (up- 
wards of  400,0002.)  for  the  purchase  of  Indian 
commodities.  The  articles  imported  by  the 
Alexandrian  merchants  were  chiefly  precious 
stones,  spices  and  perfumes,  and  silk.  Alex- 
andria supplied  the  nations  of  Europe  with 
Indian  articles  till  the  discovery  of  the  pas- 
sage round  the  Cape  of  Good  Hope  by  Vasco 
de  Gama  in  1499.  But  the  western  nations 
of  Asia  were  principally  supplied  by  the  mer- 
chants of  Basra,  which  was  founded  by  the 


caliph  Omar,  near  the  mouth  of  the  Euphrates, 
and  soon  became  one  of  the  most  flourishing 
commercial  cities  in  the  East.  In  addition  to 
this,  a  land  trade,  conducted  by  means  of  cara- 
vans which  passed  through  the  central  coun- 
tries of  Aria,  existed  firom  very  early  times 
between  Indda  and  the  western  nations  of 
Asia. 

The  modem  commerce  of  India  has  taken 
many  (reah  directions.  Nearly  all  that  depends 
on  the  East  India  Company  is  transacted  at 
the  three  ports  of  Calcutta,  Madras,  and  Bom- 
bay. The  native  merchants  in  the  north 
west  of  India  cany  on  a  large  inland  trade  to 
Persia,  Bokhara,  Siberia,  and  other  Asiatic 
countries.  In  respect  to  Great  Britain,  the 
exports  of  British  manufactures  to  India  in 
1849  amounted  in  value  to  nearly  7,000,0002. 
In  respect  to  the  imports  firom  India  into 
Great  Britain  in  1848,  the  following  will  give 
an  idea  of  the  principal  commodities  and 
quantities : — 

Cassia        ..         ..  40,000  lbs. 

Cloves        ..         ..  60,000  lbs. 

Coff'ee         ..         ..    38,000,000  lbs. 

Indian  cottons      . .         120,000  pieces 

Gums         . .         . .  80,000  cwts. 

Hemp         . .         . .         260,000  cwts. 

Hides         ..         ..  70,000  cwts. 

Indigo         ..         ..  60,000  cwts. 

Mace  ..         ..  40,000  lbs. 

Senna        ..         ..        800,000  lbs. 

Silk  ..         ..         800,000  lbs. 

Silk  goods  . .         . .         300,000  pieces 

Skms  and  Furs     . .  60,000 

Hum  . .         . .        900,000  gallons. 

Sugar  ..  ..  1,400,000  cwts. 
Cotton  has  hitherto  been  exported  firom 
India  only  in  small  quantity ;  but  strenuous 
exertions  are  now  being  made  to  extend  the 
culture.  The  other  chief  products  are  noticed 
in  the  above  list  Other  commercial  and  in- 
dustrial details  will  be  found  under  the  names 
of  the  chief  countries  and  cities,  such  as  Ben- 
OAL,  BoicBAT,  Calcutta,  Delhi,  &o. 

Ceylon,  although  close  to  India,  does  not 
belong  to  the  Company.  That  territory  is 
about  to  take  up  a  worthy  position  at  the 
approaching  exhibition  [Cetlon]  ;  but  in 
India  the  preparations  do  not  seem  to  have 
been  on  so  complete  and  well-organised  a 
scale.  There  will  however  be  many  indi- 
vidual specimens  of  great  interest.  For  exam- 
ple, the  Mahanjah  Goolab  Singh  has  arranged 
to  send  a  magnificent  collection  of  shawls 
from  Cashmere,  to  the  Great  Exhibition. 
They  are  said  to  be  worth  nearly  100,000 
rupees  (10,0001.),  and  to  be  of  the  most  ex- 
quisite kind.  Various  other  articles  have  been 
forwarded  to  Bombay  fiK)m  Lahore  and  its 
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piindpal  towns ;  including  papier  mach^  arti- 
cles (which  it  will  be  interesting  to  compare 
with  those  now  made  at  Birmingham),  a  car- 
pet of  large  dimensions,  a  gold-inlaid  suit  of 
armour,  cotton  and  silk  manufactures,  fire- 
arms, agricultural  implements,  and  other 
articles. 

EBONY  is  well  known  as  a  hard  black- 
coloured  wood,  brought  from  tropical  regions. 
From  its  hardness,  durability,  susceptibility 
of  a  fine  polish,  and  colour,  (which  has  almost 
become  another  name  for  blackness,)  ebony 
has  always  been  in  high  estimation,  and  in 
the  present  day  is  much  used  for  mosaic 
work  and  ornamental  inlayings,  though 
cheaper  woods  dyed  black  are  frequently  sub- 
stituted. Several  trees  yield  this  kind  of 
wood,  but  all  belong  to  the  genus  Dtotpyrus, 
The  species  are  found  chiefly  in  the  tropical 
parts  both  of  Asia  and  America,  as  in  the 
Malayan  archipelago  and  peninsula,  and  in 
almost  every  part  of  India. 

The  species  called  Diospyrus  ebenus,  the 
true  ebony,  and  that  which  is  considered  to 
be  of  the  best  quality,  is  a  large  tree,  a  native 
of  the  Mauritius,  Ceylon,  and  Madagascar. 
Large  quantities  of  the  ebony  of  this  species 
have  been  sometimes  imported  into  Europe. 

One  of  the  most  remarkable  productions  in 
which  ebony  takes  a  part,  is  perhaps  the 
ebony  and  satinwood  bridge  in  Ceylon.  It  is 
at  Paradina,  about  five  miles  from  Eandy, 
and  forms  part  of  the  coach  road  from  Kandy 
to  Colombo.  It  consists  of  a  single  arch, 
resting  on  stone  abutments.  The  timbers  are 
all  light  and  simple  in  form ;  and  it  affords  a 
proof  of  the  abundance  and  cheapness  of 
these  kinds  of  wood  in  Ceylon,  that  ebony 
and  satinwood  should  be  employed  for  such  a 
purpose. 

ECUADOR.  This  South  American  re- 
public has  a  soil  and  climate  which  yields 
sweet  potatoes,  mandioca,  yams,  bananas,  rice, 
Indian  com,  sugar,  cocoa,  cotton,  tobacco, 
fruits,  and  numerous  other  plants  and  roots. 
Sheep  and  cattle  are  reared  in  great  numbers ; 
horses,  asses,  and  mules  to  a  smaller  extent. 
Gold,  silver,  lead,  and  quicksilver  mines  are 
worked,  but  not  so  largely  as  in  other  parts 
of  South  America. 

The  traffic  between  England  and  Ecuador 
is  not  considerable,  owing  mainly  to  the  cir- 
cumstance that  Guayaquil,  the  only  port, 
is  on  the  Pacific  shore,  and  therefore  not 
to  be  reached  without  a  voyage  round  Cape 
Horn.  In  1848  the  total  value  of  our  exports 
to  Ecuador  amounted  only  to  about  6000/. 
Cocoa  is  the  commodity  wUh  which  Ecuador 
supplies  us  in  largest  quantity,  the  import  in 
1848  amounting  to  more  than  1,100,000  lbs. 


EDDYSTONE  LIGHTHOUSE.  [Light- 

HOUSES.] 

EDINBURGH.  Important  and  interesting 
as  the  Scottish  metropolis  may  be  in  many 
particulars,  it  is  not  in  respect  to  manufac- 
tures or  commerce  that  it  appeals  to  our  no- 
tice. Its  maritime  commerce  is  all  conducted 
at  Leith ;  while  its  manufactures  of  paper, 
types,  and  other  commodities,  are  of  the  mis- 
cellaneous kind  which  belong  to  a  large  me- 
tropolitan city,  rather  than  partaking  of  any 
one  distinctive  character.  The  same  may  be 
said  of  DubUn,  except  that  Dublin  has  no 
such  great  rival  to  its  industry  as  Edinburgh 
has  in  Glasgow. 

It  is  in  the  aid  which  the  educational  and 
literary  talent  of  Edinburgh  aflbrds  towards 
the  study  of  all  sciences,  and  their  application 
to  the  arts,  that  we  are  to  look  for  the  chief 
link  which  connects  Edinburgh  with  the  in- 
dustry of  the  age.  The  Scottish  Society  of 
Arts,  among  other  institutions,  has  rendered 
valuable  aid  in  this  direction. 

The  county  to  which  Edinburgh  belongs 
has  a  few  industrial  towns.  Dalkeith  contains 
a  large  iron-foundry,  a  gas-work,  and  there 
are  manufactures  of  felt  and  beaver  hats, 
straw  hats,  and  woollen  stuSs.  At  Mussel- 
burgh, besides  a  small  coasting-trade,  there 
are  manufactures  of  sail-cloth  and  hair-cloth ; 
and  there  are  coal  mines  in  the  neighbonr- 
hood.  Leith  claims  a  word  of  notice  elsewhere. 
[Leith.] 

The  number  of  parties  who  have  come  for- 
ward at  Edinburgh  as  exhibitors  at  the  Great 
Industrial  Exhibition  amounts  to  163.  Of 
these,  14  will  be  in  the  section  for  raw  mate- 
rials and  produce,  68  in  the  section  for  ma- 
chinery, 62  in  the  section  for  manufactures, 
and  19  in  the  section  for  sculpture,  models, 
and  the  plastic  art.  The  entire  space  which 
will  be  required  extends  to  10,143  square  feet, 
of  which  8,558  is  fioor  space,  1,930  table 
space,  4,046  wall  space.  The  articles  that 
are  proposed  to  be  exhibited  are  very  miscel- 
laneous. 

EFFERVESCENCE  is  the  rapid  disen- 
gagement of  a  gas,  which  takes  place  in  ^ 
liquid  in  consequence  of  chemical  action  and 
decomposition. 

EFFLORESCENCE  is  the  property  by 
which  certain  salts  containing  water  of  crys- 
tallization lose  it,  and  become  opaque  by  ex- 
posure to  the  air. 

EGG  TRADE.  The  egg  trade  is  now  one 
of  great  magnitude.  What  the  number  of 
English  eggs  produced  and  eaten  may  l>c,  it 
is  impossible  even  to  guess ;  for  there  are  no 
returns  which  can  apply  to  this  subject ;  but 
of  foreign  eggs  we  find  that  there  have  been 
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impaitod  the  folknriDg    quantities  in  four 


1847  ..     .,     77«485^7 

1848  ..  ..  88,013,686 
1840  ..  ..  07,003,161 
1860      ..     ..  106|761,006 

TbeM  are  principally  obtained  from  France. 

Eggs  ore  largely  employed  in  the  leather 
mannfacUirei  in  the  preparation  of  Idd  skina 
into  leather  for  gloves  and  shoes.  In  one 
process  of  the  manufaotore,  yolk  of  egg  is 
mixed  with  alum,  salt,  and  flour  in  a  barrel, 
and  the  skins  are  agitated  with  this  mixture 
for  some  time.  Much  of  the  softness  of  good 
kid  leather  is  doe  to  this  nse  of  egg-yolk. 
There  is  one  leather-factory  in  Beimondsey 
where  60,000  to  80,000  eggs  sre  need  for  this 
purpose  eTeiy  year}  they  are  imported  from 
France  in  the  spiing,  and  are  kept  good 
throttghoni  the  year  in  lime-water. 

EGYPT.  This  remarkable  country  is  pos- 
sessed of  yery  little  mineral  treasure.  It  de- 
pends more  upon  the  slluvial  snbsoU  left  by 
the  Nile  than  upon  the  metal  and  stone  found 
in  the  rooks.  On  the  west  of  the  Nile  how- 
ever, above  the  Delta,  &e  mountain  range 
which  bounds  the  valley  contains  limestone, 
sandstone,  slate,  and  quartz  i  while  the  east- 
em  range  contains  the  famous  granite  quar- 
ries which  furnished  material  for  the  great 
wotks  of  the  ancient  Egyptians.  In  the 
mountainous  region  between  the  Nile  snd  the 
Bed  Sea  are  found  mines  of  various  metals, 
and  quarries  of  porphyiy  and  other  valuable 
stone. 

The  agriculture  of  Egypt  depends  on  the 
annual  inundation  of  the  Nile.  This  inunda- 
tion, oecasioned  by  the  periodical  rains  of 
Central  Afrioa,  begins  in  June  about  the  sum- 
tner  solstice,  and  it  continues  to  increase  till 
September,  overflowing  the  lowlands  along  its 
eourse.  The  Delta»  or  Lower  Egypt,  then 
kM>ks  like  an  immense  marsh,  interspersed 
with  numerous  islandsy  with  villages,  towns, 
and  plantations  of  trees  just  above  the  water. 
The  mondations,  having  remained  stationaiy 
for  a  few  di^rs,  begin  to  subside,  and  about  the 
sad  of  November  most  of  the  fields  are  left 
dry,  and  eoTersd  with  a  fresh  layer  of  rich 
famvn  alime:  this  is  the  time  when  the  lands 
sie  put  under  culture.  From  thence  till  the 
aetl  inundation,  the  Delta  goes  through  the 
sitenatives  of  a  delightful  spiing  and  a  fiercely 
hoi  ffonimer* 

The  agricultural  produce  of  Egypt  consistB 
of  the  following  winter  plants,  which  are  sown 
▼ken  the  inundation  has  ceased,  and  reaped 
in  Uuee  or  four  months  after :  wheat,  barley, 
t^eaos,  peas,  lentils^  vetches,  lupins,  <dover, 
flsz,  coleseed,  lettuce,  hemp,  cummin,  cori- 


ander, poppy*  tobacco,  watermelons,  and 
cucumbers;  and  of  the  following  summer 
plants,  whidi  sre  raised  by  artificial  irrigation 
by  means  of  water-wheels  and  other  machinery : 
doorah,  Indian  com,  onions,  millet,  henneh, 
sugar-cane,  cotton,  coffee,  indigo,  madder. 
Bice  and  numerous  frmts  are  also  cultivated. 
Mehemet  Ali  pensioned  off  the  landed  pro- 
prietors, and  seised  the  land  himself;  so  that 
the  poor  fellah  farmers  became  his  immediate 
tenants,  and  a  wretched  life  they  seem  to  have 
led. 

In  regard  to  constructive  and  mechanical 
arts,  Egypt  is  more  distinguished  for  its 
ancient  tiian  its  modem  works.  The  wondrous 
pyramids,  the  temples,  the  statues,  the  obe- 
lisks, the  sphinxes,  are  among  the  most 
striking  antiquities  of  any  nation.  In  respect 
to  modem  industry,  Mehemet  Ali  strove  zeal- 
ously to  establish  the  cotton  manufacture  and 
other  branches  of  industry  in  Egypt ;  and  to 
a  certain  extent  he  succeeded. 

Of  the  towns  of  Egypt,  there  are  only  four 
of  commercial  importance.  Alexandria,  has 
been  already  briefly  noticed  [Alexanobia]. 
Cairo  or  Kahira  carries  on  a  number  of  ma- 
nufactures connected  with  the  wants  of  a  large 
metropolis ;  but  as  it  is  not  a  sea-port  town, 
and  is  distant  a  mile  from  the  Nile,  it  has  no 
shipping.  RoteUa  and  DameUa  are  sea-port8| 
having  considerable  trade. 

Engineers  are  now,  and  have  long  been, 
impressed  with  the  desirability  of  establishing 
some  better  mode  of  communication  between 
the  Mediterranean  and  the  Bed  Sea,  across 
Egypt  The  India  mail,  after  being  landed 
at  Alexandria,  has  to  be  navigated  up  the 
Mahmoudieh  Canal  to  Boulak,then  carried 
one  mile  to  Cairo,  and  then  transferred  across 
the  desert  to  Suez.  A  ship  canal  across  the 
isthmus,  from  Pelusium  to  Suez,  is  one  of 
the  schemes  under  discussion.  Mr.  Bobert 
Stephenson,  the  eminent  engineer,  has  lately 
been  to  Egypt.  A  recent  correspondent  at 
Alexandria  of  one  of  the  London  journals 
says,  *  He  (Mr.  Stephenson)  seems  impressed 
with  the  advantages  Egypt  and  the  trade  with 
our  Indian  and  Eastern  possessions  would 
derive  from  tlie  establishment  of  railway  com- 
munication between  the  two  great  trading 
cities  of  Alexandria  and  Cairo.  The  cumbrous 
navigation  of  the  Nile  at  the  best  seasons,  and 
impracticability  at  others,  for  laden  boats, 
render  the  advantage  of  such  a  highway  so 
palpable,  that  men  of  less  discernment  have 
been  recenUy  agitating  the  question,  and 
urging  it  on  the  viceroy's  attention.  Produce 
of  the  value  of  16,000,000  of  piastres  is  an- 
nually brought  down  the  river  in  native  emft, 
subject  to  the  delays  of  navigation,  the  danger 
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and  neglect  of  those  charged  with  it,  and  the 
uncertainty  of  arriTal  to  meet  the  engage- 
ments or  the  wants  of  the  trader." 

The  exports  and  imports  at  Alexandria  in 
1849  amounted  to, 

Exports ^1,661,000 

Imports 1,474,000 

The  export  of  cotton  in  that  year  was  183,878 
bales,  valued  at  515,0002.  The  com  ex- 
ported was  of  the  valne  of  460,000/.  of  which 
Great  Britain  took  825,000/.  worth.  The 
total  exports  to  Great  Britain  were  808,000/.; 
and  the  imports  thence  were  607,000/.  There 
were  8200  ships  sailed  and  arrived  dnring  the 
year,  of  which  708  were  English.  The  chief 
artides  of  export,  besides  com  and  cotton, 
consist  of  gams,  incense,  ivoiy,  senna,  coffee, 
tamarinds,  rice,flax,  flax-seed,  sesame,  mother- 
of-peari,  tobacco.  Those  of  import  consist 
of  cotton,  woollen,  hardware,  silk  and  glass 
manufactnres,  machineiy,  drugs,  spices,  sogar, 
oil,  candles,  soap,  tar,  timber,  wines,  cordage, 
&c. 

The  trade  formerly  earned  on  throngh 
Egypt  firom  the  Bed  Sea  is  now  quite  incon- 
siderable. The  imposition  of  heavy  transit 
duties,  and  the  monopoly  of  certain  articles 
by  the  government,  have  given  a  new  direc- 
tion to  it,  and  created  markets  elsewhere. 

EEDOGRAPH,  is  an  instrument  invented 
in  the  year  1821,  by  the  late  Professor  Wallace 
of  Edinburgh.  It  is  a  species  of  pantograph, 
and,  like  the  latter,  it  is  used  for  the  purpose 
of  copying  plans  or  other  drawings  on  the 
same  or  on  different  scales. 

EIDEB  DOWN.  This  beautiftil  substance 
is  obtained  ftom  one  species  of  the  duck, 
called  the  eider  duck,  found  extensively  m  the 
icy  seas  of  the  north.  There  are  two  kinds  of 
eider  down,  the  live  and  the  dead.  The  live  down 
consists  of  the  exquisitely  light  feathers  which 
the  duck  strips  off  from  herself  to  keep  her 
progeny  warm  in  the  eggs.  Its  lightness  and 
elasticity  are  such  that  two  or  three  pounds  of 
it,  squeezed  into  a  ball  which  may  be  held  in 
the  hand,  will  swell  out  to  such  an  extent  as 
to  fill  a  case  large  enough  for  the  foot-covering 
of  a  bed.  The  quantity  of  down  afforded  by 
one  duck  during  the  whole  period  of  laying  is 
about  a  pound.  The  down-gatherers  are 
obliged  to  be  cautious  not  to  caity  their  some- 
what cruel  robbery  too  far,  or  the  ducks  will 
not  agam  return  to  the  same  spot.  Any  dis- 
trict in  which  the  eider  duck  is  willing  to 
locate  itself  is  regarded  aa  a  valuable  property 
m  Norway  and  Iceland,  and  the  landowners 
do  their  best  to  encourage  the  location.  The 
dead  down  is  that  which  is  taken  fVom  the 
dMd  dock ;  it  is  inferior  to  the  Uve  down. 
VSXIOrCY.    When  the  form  of  a  body 


is  affbcted  by  the  pressure  of  another  extra- 
neous to  it,  the  reacting  force  by  which  it  sus- 
tains or  tends  to  remove  that  pressure  is  its 
elasticity.    Amongst  bodies  whose  elasticity 
is  very  apparent,  we  may  enumerste  glass, 
ivory,  caoutchouc,  gutta  peroha,  sponges,  and 
fibrous  substances,  as  beams,  musdes,  and 
artificial  webs,  some  gums,  steel,  and  all  the 
gases  and  vi4»ours.    In  gases  and  vapours  its 
effects  may  be  produced  to  any  extent,  but 
they  are  lixnited  in  solids  by  their  softness  and 
facility  of  fusion,  as  in  wax,  lead,  Ae,;  by 
their   absorption    of  moisture,  as  in   clay, 
feathers,  catgut,  straw ;  or  by  their  friability, 
as  in  glass,  dry  resins,   and  copper  or  iron 
which  have  been  exposed  to  a  stream  of  am- 
moniacal  gas. 

The  elastic  force  of  steam  is  found  to  in- 
crease nearly  in  a  geometrical  progression 
when  the  temperature  is  increased  in  an  arith- 
metical progression;  from  which  property 
steam  has  now  become  a  great  mechanical 
agent. 

ELATEBIN,  avegeUble  principle  extracted 
from  the  wild  cucumber  ( Momordica  c/atmnBi). 
Elaterin  has  a  bitter  and  somewhat  styptic 
taste.  It  is  insoluble  in  water,  and  in  diluted 
and  alkaline  solutions.  It  melts  at  a  few 
degrees  above  212^,  and  at  a  higher  tempera- 
ture it  is  volatilised  in  very  acrid  white  vapours. 
It  is  a  poweriul  medioiniid  agent. 

ELBEBFELD  is  a   large  manufaetnriog 
town  in  Bhenish  Prussia.     The  waters  of  the 
Wupper  river  are  said  to  possess  most  valuable 
bleaching  properties,  and  to  this  drcumstanoe 
Elberfeld  is  indebted  for  its  origin  and  pros- 
perity.   The  town  is  the  seat  of  an  extensive 
cotton  and  silk  manufacture,  but  is  more  im- 
portant still  for   its    dyeingy   printing,  and 
bleaching  establishments.  The  cotton  printers 
and  silk-dyers  consume  a  large  q[iiantity  of 
piece-goods  that  are  woven  by  hand  in  the 
surrounding  districts;  their  patterns,  which 
are  veiy  superior,  are  designed  on  the  pre- 
mises of  the  large  printers,  who  keep  French 
artists    at  high   salaries    in    th^r    employ* 
Merinos  and  fancy  woollen  goods  are  also 
manufactured  here.    The  town  has  about  70 
dyeing  establishments,  10  bleaohing-gronnds, 
6  cotton-spinning  factories,  1  large  woollen 
mill,  with  machine-makers,  and  colour-works ; 
it  has  also  block-pattern  ontting,  pointing,  en- 
graving, and  lithographio  printing  estaWsh- 
ments.    Tapes  and  ribands  are  an  Important 
article  of  manufacture,  with  which  this  town 
and  Barmen  (which  touches  SIberfeld  on  the 
north  extremity)  supply  all  Germany.    The 
colour  called  Turkey  red  is  produced  in  Blber- 
feld  more  cheaply  and  of  better  hue  than  in 
any  other  place  of  Europe. 
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Blbeifdd  will  supply  a  notable  part  of  the 
Pnusiaa  oontributioii  to  the  Industrial  Ex- 
hibition. 

BLBEUF,  a  large  manufacturing  town  in 
Fncce,  has  had  many   extensire   factories 
bniit  widiin  the  last  few  years.  It  has  a  amseil 
dt*  pnuthtmuneij  or  council  of  experienced 
men,  for  the  aettlement  of  questions  between 
manafaotnrers  and  their  workmen.    The  fao- 
tories  of  the  town  and  neighbourhood,  which 
exceed  200  in  number,  and  are  mostly  worked 
by  steam  power,  produce  a  great  quantity  of 
woollen  doths ;  the  descriptions  are  rarions, 
and   indnde    double-milled    and  waterproof 
cloths,  xephyrs,  and  fancy  cloths  of  all  colours. 
Yrom  90,000  to  70,000  {neees  of  60  yards  each, 
at  from  lu  to  30  francs  a  yard,  are  produced 
sanuOty.    The  doth  is  purchased  of  the  ma- 
nufiMiurerB  by  large  commission  houses,  of 
which  there  are  about  70  in  the  town,  and  by 
them  it  ia  sent  to  various  parts  of  France. 
This  town  is  also  oelehrated  for  the  manufke- 
tOTB  of  billiard-table  eloth  and  flannel.    It 
contains  several  dye-houses,  fulling-mills,  and 
large  wool-stores,  besides  establishments  for 
washing  wool,  which  He  along  the  Sdne  and 
the  Pnchot,  a  small  winding  stream  that  tra- 
verses the  town. 

ELEGTBIG  UGHT.  Among  &e  nume- 
nms  practieal  applications  of  electric  power, 
not  the  least  onrions  is  that  of  maintdning  a 
steady  light  for  pnblio  streets.  The  scheme 
hM  not  yet  assumed  a  fhUy  sadsfSactory  posi- 
tion ;  hoi  it  is  not  improbable  that  it  may  do 
so  ere  long. 

In  1946  Messrs.  Greener  and  Stdte  patented 
the  eleetric  light,  as  a  means  of  illuminating 
pablie  thoronghfares  and  buildings.  The 
plsB  deaeribed  by  the  patentees  involtes  the 
use  of  amall  lumps  of  pure  carbon,  enclosed 
in  air-tight  Tessels,  and  rendered  luminous 
by  earrentB  of  gdvanie  electricity ;  pieces  of 
plstittimi  are  also  mentioned  as  being  fitting 
substitutes  for  the  carbon.  The  idea  was  not 
new ;  bnt  the  patentees  eldmed  to  have  placed 
it  in  a  ibots  practical  form  than  it  had  before 
■naacied.  During  the  year  1847  Mr.  Stdte 
exhibited  his  electric  light  in  many  i>arts 
of  the  eoontry ;  and  la  a  lecture  on  the  sub- 
ject at  Naweaatle,  he  gave  the  following  sta- 
Med  estimate  of  its  eapabiUties :— « YTith  a 
Utteiy  eonaisting  of  40  smsll  cells  in  series, 
the  fight  was  eqfod  to  980  tallow  candles,  800 
vix  eandlee,  or  64  eabio  feet  of  gas .:  this  being 
effiicted  by  the  consumption  of  little  more 
tUn  f  of  a  lb.  of  sine  per  hour.  The  relative 
ecMt  was  by  the  electric  light  Id.,  gas  (id,  or  8d,, 
Idlow  candles  7<.  0if.,  and  wax  candles  129. 6d. 
Hf  hoar.'  We  nay  ramarit  however  that  this 
>M3de  of  oMBMdMHi  ig  open  to 
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In  1848  the  electric  light  was  exhibited 
very  frequently  in  different  parts  of  London. 
The  general  arrangement  is  as  follows  r — Two 
small  cylinders  of  carbon  are  placed  with  their 
ends  nearly  in  contact,  being  distant  apart 
some  fraction  of  an  inch,  which  is  made  to 
depend  for  its  amount  on  the  size  and  pur- 
pose of  the  apparatus.  A  train  of  wheels  is 
attached  to  the  machine  to  keep  these  carbon- 
points  always  at  the  same  distance  apart 
during  their  slow  combustion.  There  are 
also  the  gdvanic  apparatus  and  the  wires; 
and  the  prindple  of  action  depends  on  the 
fact  that  the  gdvanic  circuit  is  not  completed 
unless  the  fluid  can  traverse  the  small  dis- 
tance from  one  piece  of  carbon  to  the  other : 
the  resistance  which  the  carbon  offers  to  the 
trandt  occadons  the  evolution  of  a  most  in- 
tense light  The  mechanism  by  which  the 
points  are  kept  at  such  a  distance  as  to  give 
corUimunts  instead  of  an  inierndtting  light,  is 
very  ingenious,  and  such  as  had  not  previously 
beon  applied. 

In  the  same  year  an  electric  light  of  some- 
what  dmilar  character,  but  differing  in  many 
working  details,  was  introduced  at  Paris,  and 
was  afterwards  exhibited  dso  in  London,  by 
MM.  Achereau  and  Fourcault.  During  1840,  in 
a  lecture  by  Mr.  Grove  at  the  Royd  Institu- 
tion, and  at  the  meeting  of  the  British  Asso- 
dation  in  Birmingham,  as  well  as  in  scientific 
and  practicd  papers  in  the  pnbUe  journals, 
the  merits  and  demerits  of  the  electric  light 
were  discussed  at  considerable  length. 

In  Mr.  Allman's  electric  light,  brought 
under  pubfio  notice  in  1890,  the  mechanism 
differs  from  that  of  the  older  form  in  main- 
taining the  carbon  points  dways  at  a  proper  dis- 
tance apart  When  more  of  the  eleetric  fluid  is 
passing  than  is  necessary  to  mdntain  the  re- 
quired intensity  of  light,  the  mechanism  so 
a^jttsts  itself  as  to  bring  the  carbon  points 
farther  apart ;  whereas,  when  the  electric  fo(  ce 
is  bdow  its  proper  Hmit,  the  points  approach 
more  closely.  The  apx»aratus  possesses  there- 
fore something  of  the  self-governing  or  self- 
a^usting  power  which  is  so  admirably  exem- 
plified in  modem  steam-engines.  There  are 
many  circumstances  which  seem  to  innate 
that  we  are  not  far  removed  from  the  period 
when  light  produced  by  electric  agency  will 
be  rendered  practicdly  avdlable  in  manufac- 
tures and  the  arts  of  Hfe. 

ELECTRIC  TELEGRAPH.  The  matvels 
of  this  admirable  contrivance  will  be  better 
appreciated  if  viewed  in  connection  with  tele- 
graphic agency  in  general.     [Tblboraph.] 

ELECTRO-METALLURGY.  In  this  beau- 
tiful modem  department  of  manulacture, 
artides  in  gold,  silter,  and  other  metals  9e& 
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made  chiefly  by  galvanic  agency.  When  a 
galvanic  current  is  passing  through  a  solution 
of  metallic  salt,  it  separates  the  metal  from 
the  other  chemical  elements,  and  precipitates 
it  in  a  fine  layer,  which  solidifies  into  a  film 
or  sheet.  When  an  ornament  of  white  metal 
is  to  be  coated  with  silver  by  this  means,  the 
metal  foundation,  properly  prepared,  is  dipped 
into  a  chemical  solution  of  silver,  and  a  gal- 
vanic cuzrent  is  passed  through  it.  The  result 
of  this  action  is,  that  the  solution  is  decom- 
posed, and  a  fine  film  of  metallic  silver  be- 
comes deposited  on  the  surface  of  the  article 
suspended  in  the  liquid ;  the  thickness  of  the 
deposited  layer  being  determined  conjointly 
by  the  duration  of  the  immersion,  the  strength 
of  the  solution,  and  the  strength  of  the  cur- 
rent. In  the  progress  of  the  operation  the 
solution  becomes  exhausted  of  its  silver ;  and, 
to  keep  up  the  supply,  plates  of  pure  silver 
are  suspended  in  it;  the  silver  dissolves  in 
the  liquid  as  rapidly  as  the  deposition  on  the 
articles  takes  place,  atom  for  atom.  If  the 
article — ^whether  a  piece  of  table-plate,  a 
button,  or  a  trinket,  is  to  be  coated  with  gold 
instead  of  silver,  a  process  generally  similar 
to  the  above  is  followed ;  the  nature  of  the 
solution  being  the  chief  point  of  difference. 

Articles  of  solid  metal  are  sometimes  wholly 
made  in  a  similar  way.  A  wax  model,  exactly 
representing  the  article  to  be  made,  after 
being  properly  prepared,  is  suspended  in  a 
tank  containing  a  chemical  solution  of  copper. 
Galvanic  agency  is  then  resorted  to,  to  de- 
posit a  layer  of  copper  on  the  surface  of  the 
model,  and  this  layer  is  made  of  such  a 
thickness  that  when  the  waxen  model  is 
melted  from  within  it,  the  copper  may  be  able 
to  retain  its  shape  unsupported.  The  inside 
of  the  copper  shell  represents  a  mould  of  the 
outside  of  the  article  to  be  manufactured.  The 
exterior  of  the  copper  is  protected  by  a  resist- 
ing composition,  and  it  is  then  suspended  in 
a  tank  containg  a  solution  of  silver  (or  gold, 
as  the  case  may  be) ;  the  galvanic  current 
causes  the  deposition  of  the  gold  or  silver 
on  the  inside  of  the  copper  mould,  deposition 
on  the  outside  being  prevented  by  the  resisting 
composition.  When  a  sufficient  thickness  of 
the  precious  metal  is  thus  obtained,  the  copper 
mould  is  exposed  to  the  action  of  an  add 
which  gradually  eats  it  away  without  injuring 
the  gold  or  silver  beneath.  The  article  then 
consists  solely  of  pure  gold  or  silver,  wholly 
deposited  by  galvanic  action.  The  atoms  of 
metal  cohere  so  well  together,  that  the  article 
has  a  sonorous  vibration  when  struck,  and  is 
capable  of  being  hammered,  burnished,  &c, 

Mr.  Dent  has  coated  Uie  balance  springs  of 
ofaronometeiB  with  gold,  by  the  electro-metal- 


lurgic  process,  to  protect  them  from  damp. 
Professor  Christie  has  proposed  the  some 
treatment  for  magnetic  needles.    Medallions 
are  sometimes  coated  with  copper  as  a  means 
of  preservation  or  of  beautifying.    The  me- 
dallion is  first  coated  with  black-lead,  and  then 
exposed  to  a  solution  of  copper  (in  the  state 
of  sulphate  or  some  other  saltj,  the  metal  of 
which  is  precipitated  on  the  medallion  by  a 
galvanic  current    Fruit,  small  twigs,  leaves, 
seeds,  and  other  vegetable  specimens,  may 
be  similarly  coated  with  copper;  either  for 
ornament  or  for  the  purpose  of  illustnting 
the  size  and  form  of  the  object    Insects  too, 
such  as  butterflies,  may  be  thus  coated  with  a 
metallic  film ;  and  it  is  a  striking  proof  of  thd 
equability  with  which  the  particles  of  metal 
arrange  themselves,  that  the  exquisite  firame- 
work  of  the  insect's  wings  is  exhibited  almost 
as  distinctiy  as  in  the  natural  state.    Ornar 
mental  baskets,  whether  made  of  wicker  or  of 
wire,  are  coated  in  a  similar  manner.    So  like- 
wise are  lace  and  other  articles  made  of  woven 
fibres. 

Patents  have  been  taken  out  for  smelting 
metallic  ores  by  electricity;  and  the  most 
sanguine  expectations  have  been  entertained 
as  to*  the  results.  There  can  be  no  doubt 
that,  scientifically  speaking,  the  method  is  prac- 
ticable ;  but  it  has  not  yet  reached  the  com- 
mercial stage  of  being  profitably  applicable. 

Soon  after  the  fijrst  application  of  electro- 
metallurgy to  the  manufacturing  arts,  Mr. 
Alexander  Jones  took  out  a  patent  for  a 
mode  of  making  copper  tubes  and  vessels  by 
this  means.  Moulds  are  made  of  some  one 
among  many  different  substances  applicable 
to  the  purpose,  and  coated  with  anon-oonductr 
ing  material.  The  mould  is  placed  in  a  solu- 
tion of  nitrate  or  sulphate  of  copper,  and 
surrounded  with  a  cylinder  of  sheet  copper, 
or  of  copper  turnings  enclosed  in  a  wicker 
basket  The  mould  is  next  connected  by  a 
wire  with  the  positive  end  of  a  galvanic 
battery,  and  the  surrounding  copper  with  the 
opposite  end ;  and  the  apparatus  is  allowed  to 
remain  in  this  state  for  four  or  five  days. 
During  this  period  the  electric  action  has 
been  going  on,  and  copper  has  become  de- 
posited upon  or  within  the  mould,  according 
to  the  shape  of  the  article  to  be  made.  The 
mould  or  core  is  lastiy  removed,  in  a  way 
which  must  depend  partly  on  the  substance 
of  which  it  is  made,  and  the  form  of  the 
article. 

One  of  the  grandest  applications  of  elec- 
tricity to  the  arts  is  that  exhibited  in  the 
cathedral  of  St  Isaac,  at  St  PetersbuirCt 
where  the  Boulptures  and  ornamental  details 
have  been  formed  l^  eleotro-metfdlmar.  The 
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ircfaiteet  was  led  to  the  adoption  of  this  plan 
not  only  because  these  electrotypes  would  bo 
cheaper  than  bronze  castingb — ^bnt  for  reasons 
of  a  more  artisdo  character;  the  sculptures 
can  be  copied  from  the  models  without  chisel- 
ling; the  lightness  of  the  material  enables 
the  seolptor  to  give  bolder  relief  to  his  orna- 
mental designs,  and  to  suspend  pieces  from 
the  Tsnltings  which  would  be  too  ponderous 
if  east  in  bronze.  There  are  seven  enoxmous 
doots  to  the  cathedral,  three  of  which  are  80 
feet  high  hy  44  wide ;  they  are  of  bronze,  and 
an  the  adoinments  are  formed  by  electro- 
metaUmgy ;  they  contain  51  bas-reliefs,  63 
rtttnea,  and  84  alto>re]ieyo  busts.  AU  the 
gilding  on  the  metallio  portions  of  the  building 
have  been  effected  by  tho  same  process. 

Eleetro-metalluigy  has  aniyed  at  ahigh  state 
of  exeellenoe  in  England.  The  establishment 
of  Messrs.  Elldngton  produces  wotks  of  great 
beanty;  and  we  may  look  forward  to  the  ex- 
hibitioii  of  some  splendid  productions  at  the 
tehcoming  Industrial  Display. 

ELECTRO-MOTIVE  POWER.  Can  dec 
tneity  move  machinery  f  This  is  a  question 
that  is  now  occupying  the  attention  of  sdentiflc 
and  praetical  men.  The  powerM  force  pos- 
sessed by  an  eleetzo-magnet  is  a  store  which 
may  one  day  be  made  available  for  moving 


In  1888  Mr.  Sturgeon  exhibited  a  small 
magnetic  contrivance  for  moving  machinery ; 
it  was  espable  of  pumping  water,  sawing  wood, 
and  draiHng  weights  along  the  floor;  it  was  a 
mere  toy,  but  it  shewed  the  operation  of  the 
princi^e.  Since  that  time  every  year  has  wit- 
nessed the  bringing  forward  of  new  plans  for 
deetro-motive  agency.  Dr.  M*CoimeU  of 
Penns]rivania  made  in  1887  a  small  machine 
whieh  escosed  a  driving  wheel  to  rotate  70  times 
in  a  miniite,  carrying  a  load  of  40  lbs.  through 
a  space  of  300  feet  per  minute.  In  1842  a 
locomotive  carriage  was  driven  on  the  Edin- 
burgh and  Glasgow  Railway,  at  the  rate  of 
bur  milea  an  hour,  by  an  dectro-motive  ap- 
paratus invented  Irjr  Mr.  Davidson.  Shortly 
beCore  this.  Professor  Jacobi  of  St  Petersburg 
aarigited  a  small  vessel  on  the  Neva  by  elec- 
tric agency;  the  vessel  was  28  feet  long,  7i 
broad,  drew  8  feet  of  water,  and  carried  14 
psnoDs :  it  vras  impelled  at  a  rate  of  three 
mifes  an  hour  by  a  battery  contained  within 
the  boat. 

Many  invantors  have  thought  that,  as  a 
Ifeedof  ooke  *  now  supersedes  a  *  feed  of  com' 
i)  long  journeys  on  land,  a  *  feed  of  zinc  and 
vater'  will  perhaps  ere  long  sut»ersede  a  feed 
of  coke.  But  the  system  has  yet  many  ordeals 
to  go  through  before  its  true  applicability  can 
established. 


In  the  early  part  of  the  year  1849  M.  Hjorth, 
a  Dane,  succeeded  in  bringing  the  electro-mo- 
tive engine  to  a  greater  stage  of  completeness 
than  it  had  before  exhibited.  He  had  at  that 
time  an  engine  in  course  of  construction  in 
London,  which  he  supposed  would  possess  a 
10-horse  power ;  one  of  the  electro-magnets 
was  shewn  to  be  able  to  support  a  weight  of 
6000  lbs. ;  and  even  at  a  distance  of  one-eighth 
of  an  inch  its  attractive  force  was  equal  to  1500 
lbs. 

Professor  Locke,  of  the  United  States,  has 
invented  a  form  of  instrument  which  he  caUs 
the  chronograph,  and  which  was  ordered  to  be 
placed  by  the  Government  in  the  National 
Observatory  at  Washington,  in  1849.  It  is 
employed  to  print  instead  of  merely  record  the 
dates  of  astronomical  events,  on  the  running 
paper-fiUet  of  Morse's  Telegraph  Register. 
An  Astronomical  Clock  of  delicate  construction 
has  an  apparatus  attached  to  the  arbor  of  the 
seconds'  hand,  so  as  to  make  and  break  the 
galVbnic  cirouit  every  second.  By  putting  it 
in  connexion  with  Morse's  Telegraph  line  at 
any  spot,  the  paper  becomes  graduated  auto- 
matioally  with  the  hours,  minutes,  and  se- 
conds ;  the  paper  thus  graduated  is  called  the 
automatic  dock  register.  Each  second  of  time 
is  represented  on  the  paper  by  a  line  nearly 
one  inch  in  length.  If  an  astronomer  wish  to 
mark  the  transit  of  any  heavenly  body  across 
the  meridian,  or  any  similar  astronomical 
phenomenon,  he  toudies  a  key  at  that  instant, 
which  broaks  the  gdvanic  circuit  and  makes 
a  particular  mark  (or  rather  a  particular  va- 
cancy) at  a  certain  graduated  spot  on  the 
paper.  Thero  is  thus  produced  a  permanent 
record  of  the  event,  which  requires  no  writing 
down  to  make  it  significant. 

In  Shepherd's  Magnetic  Striking  Clock,  pa- 
tented in  1849,  the  vibrations  of  the  pendulum 
are  caused  by  the  repeated  impulses  of  a  fine 
spring,  the  attraction  of  the  electro-magnet 
being  solely  employed  to  relieve  the  pendulum 
from  the  action  of  the  spring  during  the  re- 
turn of  vibration.  Thus  a  variation  in  the 
power  of  the  battery  does  not  affect  the  going 
of  the  clock.  The  hands  are  moved  by  sepa- 
rate dectro-magnets,  the  cirouit  of  the  wires 
being  completed  and  broken  by  the  pendulum 
as  it  swings.  The  number  to  be  struck  is  re- 
gulated by  a  locking  plate,  divided  as  usual, 
the  hammer  being  moved  by  the  direct  action 
of  an  dectro-magnet. 

A  new  interest  is  now  given  to  the  sulgect 
of  the  Electric  dock,  by  the  adoption  of  this 
remarkable  contrivance  at  the  Crystal  Pdace 
in  Hyde  Park.  The  apparatus  is  entrusted  to 
the  inventive  care  of  Mr.  Shepherd;  while 
Mr.  Owen  Jones  has  planned  the  decorative 
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amngfthietils.  TheM  Vrill  be  fhSne  dialS)  in 
the  middle  of  the  emt^  west,  ftftd  sontfa  firatits 
respeefivelj,  fell  worked  liy  «il  «L«otro*fflagaetio 
appamtdfl.  The  eonth  dial  is  a  remai^able 
one ;  it  is  a  semieiMlef  instead  of  a  dndS) 
with  hottts  marked  firom  6  in  the  morning  to 
0  in  the  etetting.  There  will  be  two  handS)  a 
mhiate  hand,  10  feet  in  length,  and  an  honr 
hand  somewhat  shc^rtef^  eaeh  hand  wHl  be 
double  pointed,  of  hate  the  pltoiin  the  middle 
of  its  length ;  and  that  half  which  happens  to 
be  at  an  J  time  aboYO  the  hoiiaontal  line  will 
mark  the  hour  oH  the  seiliioiroiilar  diaL  The 
honr  figures  tend  to  deoorate  the  Bouth  tran- 
sept end  of  the  bailding. 

An  Electrio  Gun  was  ekfaibited  in  London 
in  1845,  and  described  In  the  publie  joomala 
at  the  time.  It  was  invented  by  Mr*  Benning* 
field ;  bat  as  he  had  not  seenred  his  intention 
by  a  patent,  the  mechanism  was  not  made 
known;  bnt  it  was  nndentood  thai  the  motlTe 
power  was  derived  fhmi  a  galyatne  battetyi 
The  gon  was  capable  of  dieohafging  balls  ilve* 
eighths  of  an  inch  in  diameter;  and  1000  of 
these  eonld  be  propelled  in  a  minute.  The 
barrel  was  supplied  with  shot  from  two  tttaa- 
bera ;  and  these  ohambeps^  as  w<dl  as  the  gus 
and  the  electro-motive  apparatus,  were  placed 
upon  a  single-horse  carriage^ 

ELEOTROTYPE.  Besidee  the  lafger  wwlv 
produced  by  Electro- metallurgy,  many  exqui- 
site copies  of  delicate  works  of  att  are  pro- 
duced by  a  modification  of  the  same  proeees^ 
called  Electrotype* 

Let  the  ol^ect  to  be  copied  be  Atmatl  bas- 
relief  of  about  she  inches  by  four,  ezeeuted  in 
a  material  such  as  marble,  iv(»y,  or  plaster  of 
Paris.    A  wax  mould  is  made  from  the  bas- 
relief  ;  and  this  wax  is  made  a  conductor  of 
electricity  by  being  brushed  over  with  pow- 
dered plumbago.    The  mould  and  a  plate  of 
copper  are  placed  psnllel,  in  a  convenient 
vessel  containing  a  solution  of  sulphate  of 
copper.    The  copper  plate  must  have  a  wire 
soldered  to  its  upper  edge,  for  the  purpose  of 
connecting  it  with  that  of  the  battety ;  and  the 
wax  mould  must  be  similarly  connected  wi^ 
the  zinc  element  of  the  battery.    The  mould 
and  the  copper  |rfate  being  thus  placed  in  the 
metal  and  connected  by  wires  with  the  batteiy 
and  the  solution  bemg  poured  in,  the  whole 
is  left  undisturbed  feom  94  to  89  hours ;  at 
the  end  of  whieh  time,  the  mould,  being  de- 
tached firom  the  battery  toA  withdrawn,  will 
be  found  covered  over  with  puns  bright  metal- 
lic copper,  rough  on  the  outer  emfioe ;  but 
when  separated  ihmi  the  wax  by  gently  beat- 
ing, it  will,  if  the  operation  has  been  sncoees- 
fril,  present  a  perfect  copy  of  the  bas-relief, 
«v«iy  line  of  whieh,  to  the  moetdelaoateutflt- 


ingsi  inll  be  found  transferred  to  the  metal 
with  more  predsion  and  delicacy  than  could 
have  been  produced  by  a  east  made  with  the 
copper  in  a  state  of  fuaioa.    Perhaps  few  fieu)tB 
connected  with  the  laws  of  aggregation  of  homo- 
geneous matter  ace  more  striking  thm  thiSf  and 
few  £aota  indirectly  aflbrd  a  more  remarkable 
instanee  of  the  dheniical  divisibiliiy  of  matter^ 
The  eopying  of  eoins,  medals,  seals,  and 
plaster  eastSf  ia  extensively  praotised  Iqr  the 
proceas  above  described^    The  produotioa  of 
oopper  busts,  made  entirely  by  depoaitionfrom 
solution,  is  also  an  example  of  the  i^plioatiou 
of  this  prooeos.    Stiglmayer^  the  soi^ptor»  de- 
vised a  mode  of  toattng  colossal  plaster  statees 
with  oopper  by  the  (deotrv^prDoeea  in  the  short 
space  of  two  or  three  hours.    Daguerreotype 
piotures  are  capaUe  of  being  copied  in  electro- 
isjpBi  ^y  ^  Und  of  etching  by  galvanism ;  and 
Mr.  Smee  has  suggested  the  employment  oi 
a  i^an  somewhat  similar  for  etching  in  generalt 
The   terms  BkcMHuU  and  Olypho§rvpliif 
have  been  applied  to  tWo  methods  of  etching 
by  ekeotricity,  in  which  the  detke  is  produced 
in  rather  a  peculiar  wagr.    The  methods  are 
adi^ted,  one  for  plate-pnBting«  in  which  the 
design  is  in  intaglio :  and  the  other  for  ear* 
faee  printings  as  in  common  typography.  Both 
have  been  partially  brought  into  use,  but  not 
to  any  considerable  extent. 

A  most  curious  instanee  of  the  extensite 
applicability  of  the  art  of  electrotyping,  is  the 
fact  of  calieo  baring  been  printed  by  means 
of  iti  The  linen,  steeped  in  proper  liquid^  is 
made  to  pass  between  rollers,  one  of  which 
has  patterns  formed  in  it  of  diffident  metals 
inserted  into  its  substande,  and  eonneoted  with 
the  sine  of  a  battery :  the  other  roller  is  a 
simple  metallic  ooUductor :  the  eurrent  between 
these  rarfaees  produces  diflerent  ecdoun  by 
the  difibrence  in  their  action  on  the  common 
fiuid,  and  thus  the  pattern  is  imparted  to  the 
eafico. 

The  ^eetrotype  prooesa  ham  been  reeom- 
mended  not  only  for  copying  engravings,  bnl 
for  making  the  copper-plate  itself  on  which  an 
engraring  is  to  be  executed^  The  copper- 
plates  prepared  fbr  engrarreM  geoeraUy  con-  • 
tain  a  Small  portion  of  other  metals,  whiek 
render  both  the  engraring  and  the  etching 
somewhat  uncertain.  B7  the  aubstitntieB, 
therefore,  of  plates  produoed  by  eleetio-depe- 
sition,  in  which  the  copper  is  quite  uaeent** 
minated  with  other  raetalsy  an  advantage  is 
aatseipated.  To  prodaoe  these  plKkm,  a  cop- 
per plate  is  prepared  in  the  qsvmI  wiqr  tfad 
suspended  in  *a  copper  aehitioii,  l^  whieh  a 
film  of  any  desired  thicknesa  majr  be  porodaeed ; 
and  by  a  prerioos  anyuatment  of  the  pkMoi  the 
new  portion  may  be  separated  firota  the  oUiB 
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ilM  tarn  Qi  A  dia&i6t  plate,  muKwptiUe  of 
•ftflr-preparatioii  for  the  engnkiror.  Or,  the 
eopper-plaie,  instend  of  l^eing  mftde  by  depo- 
sitioa  upon  another  plato  of  tho  samo  mateiial, 
ma/  be  produced  on  a  flat  aprfaoa  qf  wax  or 
piaster  properly  prepared. 

ELEHI,  is  a  reain  obtained  from  the^wym 
Zi^haioh  iska^ut  HwrUfuUt  and  Other  treea, 
jn  the  £ast  lAdies  and  elsewhere.  It  oeonrs 
Vk  irregttUv-ahaped  small  pleoes,  which  run 
into  masaca,  of  a  yellowish  eolour  and  agree* 
able  odour.  Elemi  is  recommended  as  an 
cintanei^t^  but  \»  ehiefly  used  IQ  (onn  pastUes, 
or  to  bom  aa  incense. 

SLGIN  MABBl4£9t  Mong  the  ohoioest 
tfoasorea  of  the  British  Museum  aia  the  Kl- 
^  Marbles,  a  coUeotion  of  ancieiit  acolptnresi 
chia^  ffom  the  Acropolis  of  Athens,  whence 
thcfy  were  obtained  by  the  Earl  of  £lgin  (who 
had  been  the  EugUsh  ambassador  to  Tmrhey) 
betweou  the  yean  1801  and  18ia,  This  eol- 
lection  was  purchased  in  pursuance  of  an  act 
of  the  legistatqre,  dated  July  1st,  1816,  for  the 
som  of  33,000/.,  and  ia  nqw  deposited  in  the 
Biitish  Museum,  in  a  room  built  for  its  reoep- 
tion. 

The  Partbenooi  car  Temple  <4  Minerva,  at 
Adieus,  whence  the  more  impoy^t  ^  these 
ioiliitorea  were  obtained,  was  buUt  duriug 
the  administration  of  Pericles,  abont  the  year 
1.0.  ^S,  It  wasooustructed  ent«p|4y  <^  white 
marble  from  Mount  Pentelious  |  Calliorates 
and  Ictinua  were  the  arohitecta  \  and  the 
acalptaraa  were  produced  partly  by  ibe  hand 
and  partly  under  the  direction  of  Phidiaa. 
Two  models  of  the  Parthenon  have  been  pla- 
ced in  the  Elgin  Saloon  at  the  British  M  weum, 
one  of  which  represents  the  building  in  its 
mined  ttat^^  and  the  other  restored  to  ita  per- 
feet  state,  with  the  aculpUires  occupying  their 
proper  pUcea. 

^le  seulptaree  of  the  Parthe^op  in  the  El- 
gin ooUaotion  coutani  the  Meto^,  most  of 
wtdah  represent  the  combats  of  ^e  Oentama 
ud  l4^th«  i  a  portion  of  the  Fiieae  of  the 
eeHa,  which  represents  the  Panathanaio  pro- 
eenion ;  and  the  Statues,  or  parts  of  Uiemi 
from  the  tympana  of  the  pedimeuts. 

The  possession  of  the  Elgin  ooUaction  has 
eatebliahed  i|  natioi^al  school  of  sculpture  in 
our  country,  foiinded  oa  the  noblest  models 
vfaieh  homan  art  has  ever  produced.  A  tri- 
bote  of  tliiunka  is  due  |o  the  nobleman  to 
whose  exertiona  tha  nation  ia  indebted  for  it 
If  Lqgpd  Klgin  had  not  removed  them  the 
gnater  pari  would  long  since  have  been  totally 
destroyed.  In  the  1^  siege  of  Athena  the 
Psithenoa  soflhred  additional  damage. 

BUJPTIC  COMPASSES,  the  name  ghen 
to  sig  gB^chiBA  Ibv  d#MnhiQg  an  eUipaSk   A 


simple  method  of  forming  the  ourre  is  to  fas- 
ten a  pin  in  the  paper  at  each  of  the  two  foci, 
and  to  attach  to  the  pins  the  opposite  ends  of 
a  thread  whose  length  is  equal  to  the  m^jor 
axis  of  the  ellipse.  Then,  if  a  pencil  move  in 
suoh  a  way  as  to  keep  the  0)re&d  always 
stretched,  it  will  describe  an  ellipse, 

The  ordinaiy  machine  consists  of  two  bsrs 
of  metal  at  right  ai^glea  to  o^e  another,  in 
each  of  which  is  a  groove « two  pins  in  a  ruler, 
of  which  one  extremity  carries  a  pencil,  are 
made  to  travel  in  the  grooves,  when  the  mo- 
tioQ  of  the  ruler  oauses  the  pencil  to  describe 
an  ellipse.  The  distances  of  the  pencil  from 
the  two  pins  are  made  equal  to  the  semi-axes 
of  the  curve. 

ELM,  The  elm-tree  frequently  grows  to 
a  Teiy  large  sise  i  and  the  timber  thus  yielded 
has  a  scantling  sufficient  to  adapt  it  for  use 
in  the  keels  or  ships.  The  wood  of  the  elm 
is  of  a  brownish  colour,  hard,  and  fine  grained. 
Besides  the  keel,  it  is  used  for  blocks,  dead- 
eyes,  and  other  parts  of  a  ship's  fitUngs,  It 
is  fi^uently  used  for  the  naves  of  wheals ; 
ai^d  in  Iiondon  for  coffins.  It  is  used  for  the 
bHne  pipes  or  tubes  in  saltworks.  Many  spe- 
cimens of  elm  are  so  beautifully  grained  and 
knotted,  that  this  wood  is  largely  used  in  the 
form  of  polished  veneers. 

As  fuel  and  as  charcoal  the  elm  is  not  quite 
equal  to  the  beech.  The  ashes  are  rich  in 
aikali.  The  loaves  and  young  shoots  are  em- 
ployed in  France  as  food  for  cattle,  and  they 
are  boiled  as  food  for  pigs.  In  some  parts  of 
Buasia  the  leaves  are  used  as  tea.  The  outer 
bark  is  sometimes  prepared  into  an  astringent 
medicine ;  the  inner  bark  is  made  into  nets 
and  cordage }  and  both  are  made  to  yield  a 
substance  wljich  serves  ss  glue.  In  Norway 
the  bark  is  kiln^dned  and  ground  with  com  as 
a  material  for  breads 

Most  of  the  above  details  refer  to  tbe  com- 
mon or  English  elm.  The  mountain  or  Scotch 
ehn  is  likewise  useful  to  the  ship  and  boat 
builder,  the  pump  and  block  maker,  the  cart- 
wright,  tiia  coaohmaker,  the  cabinet-maker, 
and  other  manufacturers.  Floor-Umbers  of 
ships ;  naves,  poles,  and  ahafts  of  carriages ; 
swingle  trees  for  gun-carriages;  dyers'  and 
printers*  roUera—all  are  frequently  made  of 
Sooteh  elm. 

EIjSINOBB,  a  seaport  town  in  the  Panish 
island  of  Seeland,  at  the  narrowest  part  of  the 
goond,  is  remarkable  for  being  so  placed  that 
all  ah^  entering  the  Baltie  most  paaa  it 
Sh^  passing  the  Sound  psy  duties  to  the 
Danish  government  at  Elsinore.  The  number 
of  vessels  whieh  passed  che  Sound  during  the 
first  nine  months  of  1847  waa  17,404,  which 
waa  an  infltwaa  of  9,848  over  the  same  period 
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of  1840 ;  of  tbis  number  9,100  came  from  the 
North  Sea,  and  8,804  from  the  Baltic. 

ELUTBIATION,  the  process  of  separating 
substances  reduced  to  powder,  when  of  diffe- 
rent specific  gravities,  by  means  of  water.  It 
is  also  employed  as  a  method  of  reducing  any 
one  substance  to  a  fine  powder. 

EMBANKMENT.  It  is  often  necessary 
to  raise  mounds  or  dykes  along  the  course  of 
rirers  to  keep  them  within  their  channels, 
and  prevent  their  flooding  the  lands  which  lie 
near  them.  Many  parts  of  Holland  could  not 
be  inhabited  if  the  sea  were  not  kept  out  by 
strong  embankments :  and  the  destruction  of 
a  dyke  frequently  desolates  great  tracts  of 
countiy. 

The  first  thing  attended  to  in  forming  em- 
bankments is  to  enable  them  to  resist  the 
pressure  of  the  highest  floods  which  are  likely 
to  occur,  and  to  prevent  the  effect  of  the 
waves  and  currents  in  washing  them  away. 
When  it  is  the  mere  pressure  of  a  column 
of  water  which  is  to  be  withstood,  a  simple 
earthen  bank  made  of  the  soil  immediately  at 
hand,  provided  it  be  not  of  a  porous  nature,  is 
sufficient  Its  form  should  be  a  very  broad 
base  with  sloping  sides,  and  with  a  flat  top, 
which  may  serve  as  a  path  or  even  a  carriage 
road.  When  the  dykes  are  only  intended  to 
check  the  waters  at  the  time  when  they  flow 
over  their  natural  banks,  it  is  best  to  raise 
them  at  some  distance  from  the  river  on  each 
side,  and  parallel  to  its  course;  because,  in 
sudden  floods,  the  water,  having  a  greater 
space  to  flow  through,  will  not  rise  so  high, 
and  will  sooner  recede. 

Where  embankments  are  made  against  the 
sea,  greater  skill  is  required  to  resist  the  force 
of  the  waves.  If  there  are  materials  at  hand 
to  lay  a  bank  of  stones  imbedded  in  clay,  with 
a  broad  base,  and  the  sides  sloping  very  gra- 
dually upwards,  a  very  safe  barrier  may  be 
opposed  to  the  waters.  It  is  not  the  direct 
impulse  which  is  the  most  destructive ;  waves 
striking  against  a  sloping  surface  lose  their 
force  and  rise  over  it ;  but  it  is  in  returning 
that  they  draw  the  materials  with  them,  and 
scoop  out  the  foundations.  In  a  place  where 
shingles  were  usually  thrown  up  by  the  waves, 
and  the  bottom  was  a  strong  day,  their  re- 
treat has  been  intercepted  by  rows  of  strong 
piles  driven  in  a  line  along  and  parallel  to  the 
shore,  and  covered  with  boards  nailed  to  them 
on  the  land  side;  in  one  night  the  shingles 
have  been  thrown  orer  the  piles ;  and  being 
retained  by  the  boarding,  have  formed  a  per- 
fect walL  In  other  cases  several  rows  of  piles 
are  driven  in,  and  stones  thrown  into  the 
spaces  between  them. 

MThere  the  land  lies  veiy  flat  for  a  conside- 


rable distance  from  the  shore,  it  is  of  advan* 
tage  to  have  two  complete  banks,  one  within 
the  other ;  so  that  if  the  outer  bank  is  broken 
through,  the  second  will  keep  back  the  waters 
until  the  flrst  can  be  repaired.  The  water 
which  accumulates  within  the  banks,  and  is 
collected  in  the  internal  ditch  and  those  which 
divide  the  marshes,  must  be  let  off  occasionally 
by  means  of  channels  and  sluices  at  the  time 
when  tlie  tide  is  out,  and  the  water  outside 
the  bank  is  lower  than  that  which  is  within 
it. 

EMBOSSING  is  the  art  of  producing  nosed 
figures  upon  wood  or  other  materials,  by  means 
of  pressure,  either  applied  by  a  sudden  blow, 
as  in  a  stamping  press,  or  in  a  more  gradual 
manner,  as  by  an  ordinary  screw  or  hydraulio 
press,  or  by  revolving  cylinders.  The  patten 
is  usually  produced  by  forcing  the  face  of  the 
material  against  an  engraved  die  in  which  the 
design  is  cut ;  and  sometimes,  when  the 
article  to  be  embossed  is  in  the  form  of  a  thin 
sheet,  a  counterpart  to  the  die  is  applied  at 
the  back  to  aid  the  process.  In  many  cases 
heat  is  employed  during  the  operation  with 
great  effect. 

Mr.  Straker  has  proposed  a  method  of  em- 
bossing, by  pressing  a  device  forcibly  on  a  snr- 
&ce  of  wood,  planing  down  the  rest  of  the 
surface,  and  bringing  up  again  into  reUef  the 
pressed  portion,  by  exposing  it  to  the  action 
of  water.  Leather  is  capable  of  being  em- 
bossed in  a  beautiftil  manner,  by  being  pressed 
into  metallic  moulds  while  in  a  very  moist, 
soft,  and  pliable  state. 

At  the  Medifeval  Exhibition  in  1850,  many 
beantiftil  specimens  of  this  art  were  exhibited, 
in  metal,  in  leather,  and  in  other  maierialB. 

EMBBOIDEBT,  is  a  mode  of  working  de- 
vices on  woven  substances.  In  some  exam* 
pies  of  this  kind  a  rich  effect  is  produced  by 
inserting  slips  of  parchment  cut  to  suit  the 
devices,  between  the  fabric  upon  which  the 
embroidery  is  executed  and  the  threads  of  silk 
or  other  material  of  which  the  patten  is 
formed,  so  that  the  embroidery  may  be  raised 
considerably  above  the  surface.  Gold  and 
silver  thread  are  often  used  in  embroidery 
with  good  effect,  and  spangles  or  tinsel  tre 
occasionally  mixed  with  the  needlework.  The 
fabric  to  be  embroidered  is  usually  stretched 
in  a  kind  of  ftwne  or  loom,  and  the  pattern  is 
drawn  either  upon  its  surface,  or  upon  a  piece 
of  paper  applied  underneath  it 

Although  embroidery  has,  until  within  a  few 
years,  been  a  purely  handicraft  employment, 
it  has  latterly  assumed  the  character  of  a  ma- 
nufacture, a  most  ingenious  machine  for  exe- 
cuting it  having  been  invented  by  M.  Heil- 
mann  of  Hiihlhansen,  and  brought  Into  um 
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in  Eranee^  Gennany,  Sintzerland,  and  Eng- 
land. Attended  bjone  grown  person  and  two 
children,  each  machine  does  as  mnoh  work  as 
fifteen  embroiderers.  The  machine  is  fignred 
and  minutely  described  in  Ure's  *  Dictionary 
of  Arts.*  The  embroidery  of  the  middle  ages 
is  noticed  nndcr  Tapestbt. 

Embroidery  has  its  periods  of  sncoess  and 
decline,  like  other  arts.  At  present  there  is  a 
disposition  towards  its  revival ;  and  it  is  pleas- 
ing to  find  that  Ireland  is  doing  her  share  to- 
wards bringing  about  this  result  At  the 
Bablin  Exhibition  of  Manufactures  in  1850, 
many  exquisite  specimens  of  Irish  Embroidery 
were  displayed,  mostly  contributed  by  Messrs. 
HcOee  of  Belfast.  They  were  principally 
waisteoatangs  or  vestmgs,  of  velvet,  satin,  and 
other  rich  materials,  embroidered  with  gold, 
silver,  eilk,  &c.,in  a  variety  of  tasteful  designs. 
Many  of  the  designs  or  patterns  were  made  by 
pupils  of  tho  Belfast  School  of  Design,  and 
all  the  embroidery  was  done  by  young  females 
at  Belfast.  Arrangements  are  being  made  to 
teach  this  beautiful  art  to  poor  and  industrious 
females  in  Dublin. 

What  is  now  called  BerUn  Work,  thotigh 
not  exactly  embroidery,  may  be  briefly  touched 
on  here.  Miss  Lambert,  in  her  *  Handbook 
of  HeedleworiK,*  gives  some  interesting  details 
eonoeming  the  origin  of  Berlin  work.  The 
kind  of  work  itself  is,  of  course,  old  enough  ; 
the  only  norelty  consists  in  the  care  bestowed 
on  the  production  of  patterns.  About  the  year 
1806  a  Mr.  PhiUipson  published  some  pat- 
terns, which,  being  badly  executed  and  devoid 
of  taste,  did  not  meet  with  encouragement. 
In  1810  Madame  WiUich,  a  lady  of  great  taste 
and  an  accomplished  needlewoman,  justly  ap- 
preciating the  advantages  which  the  art  would 
derive  from  the  production  of  superior  pat- 
terns, prevailed  upon  her  husband,  a  print- 
seller  of  note  at  Berlin,  to  undertake  the  pub- 
heation  of  a  series  of  designs.  He  did  so ; 
and  the  designs  were  got  up  in  so  superior  a 
nunmer,  that^nany  of  the  first  patterns  which 
•ere  issued  from  his  establishment  have  had 
a  eoQtinned  demand  almost  to  the  present 
time.  The  designer  and  engraver  of  these 
designs  are  paid  as  artiah^  in  proportion  to 
their  talents.  The  oost  of  the  first  coloured 
design  on  point  paper,  (divided  into  small 
squsrea)  varies  from  three  to  thirty  or  forty 
ginneaa ;  bat  in  some  instances,  such  as  the 
large  patterns  of  Bolton  Abbey,  Boccaccio's 
Garden,  ioa^  it  is  considerably  more.  The 
colouring  affords  employment  for  men,  women, 
and  children.  A  dozen  or  so  of  copies  are 
given  to  each  person  at  a  time,  with  the  ori- 
ginal design  aa  a  guide.  The  earnings  are 
from  sixpence  to  three  shillings  adiqrt  aooord- 


ittg  to  the  age  and  skill  of  the  persons  em- 
ployed. 

Berlin  workers  have  had  their  work  facili- 
tated by  an  ingenious  frame,  registered  by  Mr. 
lisle  in  1843.  From  a  flat  horizontal  stand 
rise  two  pillars,  which  support  the  frame 
somewhat  in  the  same  way  as  a  toilet  looking- 
glass  is  supported,  so  that  the  frame  may  be 
placed  and  secured  in  any  convenient  position. 
The  canvass  or  other  woven  material  is  wound 
on  rollers,  which  turn  easily  on  their  axes ;  all 
the  canvas  is  wound  on  one  roller  in  the  first 
instance,  and  is  unwound  to  the  other  roller 
as  fast  as  the  work  proceeds :  the  space  be- 
tween the  two  rollers  being  occupied  by  a 
smooth  well-stretched  portion  of  the  canvas. 
The  rollers  are  worked  by  small  handles,  and 
there  are  crotchet  wheels  to  prevent  them  from 
slipping  backwards.  The  side  or  selvage  edges 
of  the  canvas  are  kept  stretched  by  two  rods. 
By  this  apparatus  the  Berlin  worker  or  em- 
broidress  can  work  on  a  piece  of  canvas  of  al- 
most any  length. 

Embroidery  and  needlework  were  imported 
to  the  following  amount  in  four  recent  years, 
viz.— 65,845/.  in  1846, 82,8892.  in  1847, 96,449/. 
in  1848,  and  104,699/.  in  1849. 

EMDEN,  the  principal  seaport  of  Hanover, 
has  been  a  f^e  port  ever  since  the  year  1751. 
Ship-building  is  carried  on  to  a  considerable 
extent ;  the  herring  fishery,  which  is  a  source 
of  great  profit,  is  carried  on  by  four  companies 
who  send  out  between  fifty  and  sixty  ships. 
Emden  has  brandy  distilleries,  sawing  and 
oil  crushing  mills,  manufactures  of  fustians, 
cottons,  stockings,  sail-cloth,  cordage,  needles, 
leather,  soap,  tobacco,  ifec.  It  has  consi- 
derable trade  in  linens,  thread,  grain,  butter, 
and  cheese. 

EMERALD.     [Bebyl.] 

EMERY.  The  nature  of  emery  is  noticed 
under  Cobumduv.  Emeiy- paper  consists 
chiefly  of  powdered  emeiy  secured  by  glue  or 
some  other  cement  to  paper.  In  1849  Mr. 
Day  took  out  a  patent  for  a  mode  of  making 
emery  paper  or  emery  cloth  which  should  re- 
sist damp.  He  coats  the  paper  or  cloth  on 
one  side  with  a  composition  formed  of  boiled 
linseed  oil,  African  copal,  Venice  turpentine, 
Venetian  red,  Prussian  blue,  and  litharge; 
the  pounded  emery  is  sifted  on  this  moistened 
surface,  and  the  other  surface  is  afterwards 
treated  in  a  similar  way. 

EMPYREUMA,  is  the  name  given  to  the 
peculiar  smell  and  taste  resulting  from  the 
action  of  heat  upon  organic  substances  in  close 
vessels.  Destructive  distillation  goes  on  so 
as  to  produce  an  oil  which  has  a  strong  em- 
pyreumatio  smell  and  taste. 

EMULSION  is  a  term  applied  to  mixtures 
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wliich  goneniUy  have  a  milky  appeaninoe,  and 
whiob,  in  some  cases,  are  partial  solntiona,  in 
others  merely  mechanical  suspensions,  of  oily 
or  resinous  sabstanoea :  thus  oil  of  almonds 
may  be  for  a  time  diffused  through  water  by 
trituration,  but  irill  ultimately  separate  and 
float  on  the  snrftbce.  Emulsions  should  be 
used  soon  alter  being  formed,  as  in  a  few 
hours  the  oonstitnent  parts  separate  or  beoome 
acrid. 

ENAMELS  and  ENAMELLINa.  There 
exists  evidence  that  the  Egyptians  practised 
this  boautiftd  art ;  but  this  cannot  be  affinnad 
of  the  Qreeks.  The  Bomans,  however,  have 
bequeathed  abundant  evidence  that  they  were 
acquainted  with  the  art,  and  practised  it  ex- 
tensively, at  least  in  the  time  of  the  Lower 
Empire. 

Enamels  are  vitriflable  substances,  and  may 
be  divided  into  two  kinds,  transparent  and 
opaque.  The  basis  of  all  enamel  is  a  white 
transparent  glass.  The  addition  of  some  ot 
those  metallic  oxides  which  merely  impart 
colour,  as  gold,  silver,  copper,  cobalt,  Sstkf  con- 
vert this  into  a  transparent  enamel;  while 
those  of  tin  and  antimony,  which  vender  it 
opaque  without  imparting  colour,  form  a  white 
opaque  enamel.  There  is  also  a  material,  of 
which  the  commercial  name  is  glass  enamel, 
the  opacity  of  which  arises  fi^m  the  presence 
of  arsenic.  This  substance  is  very  glassy, 
brittle,  easily  scratched,  readily  fiisible,  and 
very  white :  it  is  used  fbr  making  the  common 
kinds  of  watch  and  doci  dials,  ornaments  fbr 
the  mantel  shelf,  the  toilet,  Ac 

Enamel  is  made  in  some  of  the  English 
glass  houses,  but  the  best  is  imported  ftom 
Italy.  This  is  in  the  form  of  ciraular  cakes, 
measuring  from  about  three  to  about  seven 
inches  in  diameter,  and  half  or  three  quarters 
of  an  inch  in  thickness.  It  is  eream  ookmred, 
heavy,  less  brittle  than  glass,  is  sufficiMitly 
hard  to  scratch  crown  glass;  its  fraotore  is 
conchoidal,  and  exhibits  a  resinous  lustre, 
ahd  it  fuses  at  a  temperatuie  a  little  below 
that  which  melts  gold.  It  is  sold  at  ftvm  ISt. 
to  20s,  per  lb. 

Enamelling  divides  itself  into  two  branehee 
— transparent  and  opaque.  The  first  is  em- 
ployed for  the  purpose  of  ornamenting  gold 
and  silver  snuff-boxes,  watch  eases,  and  various 
articles  of  jewellery.  Previously  to  the  appli- 
cation of  the  enamel,  various  patterns  and 
devices  are  brigfU-aU  with  the  graver  or  the 
rose-engine,  when  the  cuts  reflecting  the  rays 
of  light  from  their  bright  and  numerous  sur- 
faces exhibit  through  the  richly  coloured 
enameh  with  which  they  are  encrusted  a 
b  Autiful  play  of  colours.  Sometimes  this 
eaamclled  bijouterie  is  farther  adorned  with 


paintinga  in  enamel  executed  <m  rich  tnoi- 
parent  grounds. 

Opaque  enamelling  is  employed  in  the 
manuflActure  of  watch  and  dock  dials  and  of 
plates  for  pictures.     For  this  purpose  the 
onamd  is  first  broken  with  a  hanuner  into 
small  pieces,  and  then  ground  with  a  pestle 
and  mortar  formed  of  agate.  It  is  then  ^rssd 
evenly  on  a  plate  of  copper,  which  has  bean 
prepared  for  its  reception,  and,  bemg  passed 
through  the  furnace,  the  enamd  is  mdted, 
and  adhering  firmly  to  the  metal,  thus  foims 
an  enamd  plate.    For  the  best  Idnd  of  dials, 
a  second  ooat  of  enamd  is  laid  over  the  firsts 
and  for  pictures  a  third  is  ftdded.  The  figures 
are  painted  on  the  dials  in  a  vitriflable  colour, 
when  they  are  again  subjected  to  the  heat  of 
the  furnace,  which  melting  the  colour  and 
softening  the  enamd  at  the  same  time,  incor- 
porates the  two  into  one  body,  and  thus  per- 
manently fixea  the  painting.    Gold  is  fre- 
quently used  instead  of  copper  for  amall  enamel 
pictures.  When  the  enamel  plate  is  prepwed, 
the  artist  proceeds  to  paint  his  picture  in  a 
similar  manner  to  that  wliieh  ia  pursued  by 
the  painter  in  oil  or  water  colours ;  a  piinci- 
pd  diflbrence  bdng,  thai  intrtiwd  of  waiting 
for  the  colours  to  dry  before  proceeding  to  lay 
on  another  ooat  of  colour,  he  haa  his  work 
passed  through  the  fire,  bj  which  proceaa  the 
colours  are  hnpeiishably  and  immoveably  fixed. 
Paintings  in  enamd  are  naoaUy  subjected  to 
the  ftmnaoe  ten  or  twdve  times,  and  in  some 
cases  oftener.    The  eoLoiin  are  compoeed  of 
a  odourless  glass  aa  a  b^se,  the  colouring 
matters  being  metallio  oxides.    Thus  silica, 
borax,  and  the  red  oxide  of  lead,  form  a  base 
or  flux  fbr  some  odours.     The  habitudes  of 
the  various  oxides,  however,  require  that  each 
ahould  be  treated  with  referenoe  to  its  pecu- 
liar properties :  for  instanoe^  the  ftux  which, 
employed  with  gdd,  is  b^t  edepted  for  the 
production  of  a  uaefhl  and  beeutifUl  ooloor, 
is  wholly  ineffident  if  used  with  oobdt. 

In  a  lecture  on  Andent  end  Modem  Ena- 
mels, ddiveied  by  Mr.  Digby  Wyeti  to  the 
Soeiety  of  Arts  in  1648,  etiantion  iraa  drawn 
to  six  difibrent  kinds  of  enemeL-work,  which 
marked  dx  difflsrent  periods  ttoai  the  time  oi 
Justinian  to  modem  dates.     The  Bynantine 
process  consisted  in  the  formnlion  of  cavities 
of  gold  filagree,  filled  with    eauaeL     The 
Early  limoges  style,  insteed  of  heving  a  firame- « 
work  of  filagree,  had  the   eaem^  fixed  into 
eavities  scooped  i^rom  thick  oopper  plate  by 
the  graver.    The  Early  Itelien  method  con- 
sisted in  engraving  silver  after  tike  manner  of 
meddlic  relief,  and  then  floating  ovor  it  with 
variously-coloured  transparent  pastes.    In  th«) 
Later  Italian  method,  saaaU  goUi  or  silver 
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objects  irare  eovered  with  glass  powder  nuxod 
with  water  hi  which  tho  pips  of  pears  had  been 
steeped ;  this  held  the  paste  in  its  plaoe  until 
Titzilication  took  place,  and  was  yet  so  deli- 
cate  a  cement  as  in  no  degree  to  interfere 
with  the  pnritj  of  the  enameL  The  Isiar 
Limoges  style  consisted  in  ooTcring  entirely 
the  surface  of  the  metsl  with  an  opaqne  paste, 
snd  then  paintiAg  with  transparent  cdonrs : 
regaining  the  effect  of  ft  tnnslncent  groond 
by  applying  silrer  leaf  in  particular  sitoations 
fastened  with  a  glaze  of  eolonrless  enamel, 
and  then  tinting  over  it  The  sixth  style  is 
the  modem  miniature  painting  on  enamel. 

The  nature  of  the  material  and  the  expense 
tttendant  npon  attempts  to  produce  large 
works  in  enamel,  hate  tended  to  restrict  the 
dimensions  of  enamel  pajntingf .  Until  the 
time  of  the  late  H.  Bone,  B.  A.,  but  few  at- 
tempts had  been  made  to  extend  their  size 
beyond  that  adapted  for  trinkets.  This  srtist, 
vith  amasdng  i>erseTerance  and  indnstiy,  oter- 
eame  inntimerable  diffleolties,  and  exhibited 
for  a  long  series  of  years  enamels  of  large  di- 
mensiaiis.  The  largest  wocks  which  hate 
been  executed  in  enamel  are,  *  Baoehns  and 
Ariadne,*  after  IHtian,  by  H.  Bone,  R.  A. ;  and 
a  *  Holy  Family,'  after  Paimigiano,  Vy  Charles 
Moss.  The  former  measures  16|  faiohes  by 
18;  and  the  latter  15|  inches  bySO^  George 
Bowles,  Esq.,  ptirehased  the  Baoehns  and 
Ariadne  tor  2!t6o  guineas,  and  His  Majesty 
George  lY.  gave  1500  for  the  Holy  Family. 
Th^  last  now  fonns  part  of  the  colleetion  in 
Buckingham  Palace. 

The  power  of  resisting  decay  renden  enamel 
a  Tsfaiable  medium  for  preserving  fbr  ages  the 
fikenesses  of  celebrated  inditiduals.  The  artbtts 
who  practise  this  durable  and  beautifttl  style  of 
painting  hare  not  at  any  time  been  numerous. 
At  the  MediaBTsl  Exhibition  in  1850,  enamels 
of  exquisite  beauty  were  displayed,  ohiefly  of 
French  and  Italian  workmansh^. 

Another  kind  of  enamelliBg,  mueh  humbler 
in  rank,  but  practically  of  great  useftilness,  is 
thtt  of  enamelling  the  interior  of  cast-iron 
and  other  hollow  articles,  such  as  saucepans 
od  other  culinary  and  domestic  utensUs.  The 
nperior  deaaUness  of  such  articles,  and  the 
securiQr  which  they  afford  against  any  metallie 
Uuit,  render  them  peculiarly  valuable  fbr 
fome  delicate  operations  in  cookery  and  con* 
fectionazy,  and  for  the  preparing  of  phanna- 
eentieal  decoctions,  extracts,  &c.  The  enamel 
TBed  for  this  purpose  may  be  stated,  in  general 
tpnns,  to  consist  of  silica,  soda,  borax,  and 
potter's  day.  Until  within  the  last  few  yean, 
CQunelled  iron  saucepans  were  imported  from 
Germany ;  but  they  may  now  be  regarded  as  a 
home  maanlatftare  rapidly  extending. 
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ENCAUSTIC   PAINTING  is  a  kind  of 
painting  in  which,  by  heating  or  burning  in, 
the  colours  were  rendered  permanent  in  all 
their  original  splendour.    It  was  not,  how- 
ever enamelling,  but  a  mode  of  painting  with 
heated  or  burnt  wax,  which  was  practised  by 
the  ancients.    Pliziy  describes  three  modes 
of  encanstie  painting.    In  the  first  mode,  the 
wax  was  melted,  mixed  with  as  much  earth 
colour  finely  powdered  as  it  could  imbibe,  and 
then  tins  mass  spread  on  wood,  or  on  a  wall, 
with  a  hot  spatula.    When  it  became  cold  it 
was  the  ground,  in  which  the  designer  cut  the 
lines  with  a  cold  pointed  tool  (style,  cestrum). 
In  the  second  mode,  ivory  tablets  were  covered 
with  red  or  black  wax,  and  the  design  cut  into 
it  with  the  style,  the  ol^ect  being  to  use  the 
dear  and  smooth  surface  of  the  ivory  for  the 
lines,  that  tb^  might  look  the  more  beautiful. 
The  third  kind  was  the  applying  the  colours 
with  the  ]>encil ;  the  wax  was  dissolved,  the 
eolours  mixed  with  it,  and  laid  on  with  the 
pencil,  and  the  painting  then  finished  by  care- 
ftd  approximation  to  the  fire :  for  this  purpose 
a  hot  iron  (canteritun)  was  used.     When 
painting  had  been  greaUy  improved  by  the 
invention  of  the  pencil,  a  new  method  of  en 
caustic  was  attempted.    Encaustic  wax  paint- 
ing had  hitherto  been  designing  on  a  coloured 
ground;  it  now  became  painting  with  wax 
odours  burnt  in.    When  the  artist  had  laid 
on  the  wax  ground,  and  traced  the  outlines 
with  the  style,  he  proceeded  to  the  colouring. 
From  the  wax  mixed  with  the  colours  he  sepa- 
rated with  the  hot  style  as  much  as  he  wanted 
to  cover  a  certain  space,  and  spread  it  over 
the  ground,  put  a  second,  third,  d^c,  colour 
next  the  first,  so  that  he  had  local  tint,  half 
tint,  and  ahade  together,  which  he  softened 
into  each  other  with  the  hot  style. 

This  art,  having  been  long  lost,  was  revived 
by  French  and  German  artists  in  the  18th 
oentniy,  and  is  now  occasicmaUy  practised. 

ENDOSMOSB  and  EXOSMOSE.  These 
names  are  given  to  a  remarkable  filltering  pro- 
cess which  takes  plaee  through  membranes. 
Endosmose  is  the  attraction  through  an  animal 
or  vegetable  membrane  of  thin  fluid  by  a  deu* 
ser  fluid.  M.  Dutrochet  found  that  if  he  filled 
the  swimming  bladder  of  a  carp  with  thin  mu- 
cilage and  placed  it  in  water,  the  bladder  gained 
weight  by  attraeting  water  through  ita  sides : 
to  this  phenomenon  he  gave  the  name  of 
Sniotmoie,  He  also  found  that  if  he  filled 
the  ssme  bladder  with  water  and  placed  it 
in  thin  mucilage,  it  lost  weight,  its  contents 
being  partially  attracted  through  its  sides  into 
the  surrounding  mucilage:  this  eounter-phe- 
nomenon  he  nsmed  Exotmo^e.  The  same 
drotmistanees  ooour  in  the  transmission  of 
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fluids  throngh  the  tissue  of  plants.  The  parts 
of  yegetables  may  be  gorged  with  fluid  by 
merely  pladng  them  in  water,  and  may  be 
emptied  again  by  rendering  the  fluid  in  which 
they  are  placed  more  dense  than  that  which 
they  contain.  This  phenomenon  takes  plad^ 
with  considerablo  force.  Water  thickened  with 
sugar  in  the  proportion  of  1  sugar  to  2  water, 
is  productive  of  a  power  of  endosmose  capable 
of  sustaining  a  column  of  mercury  of  127 
inches,  or  the  weight  of  4|  atmospheres. 

Dutrochet  considers  endosmose  to  be  owing 
to  what  he  calls  intercapiUaiy  electricity, 
grounding  his  opinion  partly  upon  the  experi- 
ment of  Forret,  who  found  that  when  two 
liquids  of  diflTerent  levels  are  separated  by  a 
membrane,  they  may  be  brought  to  a  level  by 
establishing  an  electrical  cuirent  between  the 
two,  thus  rendering  the  membrane  penneable ; 
and  partiy  upon  experiments  of  his  own.  But 
M.  Poisson,  on  the  contrary,  has  demon- 
strated that  endosmose  may  be  the  result  of 
capillary  attraction  jcnned  to  diflerences  in  the 
affinity  of  heterogeneous  substances. 

A  few  applications  of  this  principle  have 
been  made  in  the  arts ;  but  it  still  remains 
chiefly  in  the  domain  of  science. 

ENGINEERING  (from  the  French  word 
engin)  is  properly  the  art  of  constructing  and 
using  engines  or  machines ;  but  the  term  is 
also  applied  to  that  of  executing  such  works 
as  are  the  objects  of  civil  and  military  archi- 
tecture, in  wMch  machinery  is  in  general  ex- 
tensively employed. 

A  distinction  has  long  been  made  between 
the  civil  and  military  engineer;  and  since 
evexy  thing  relating  to  the  service  of  artilleiy 
is  now  confided  to  a  particular  corps,  the  duty 
of  the  militaxy  engineer  may  be  said  to  com- 
prehend the  construction  of  fortifications,  both 
permanent  and  temporary,  including  the 
trenches  and  batteries  required  in  besieging 
places ;  also  of  barracks,  magazines,  and  other 
works  connected  with  warlike  afiairs. 

The  profession  of  the  dvil  engineer  com- 
prehends the  design  and  execution  of  every 
great  woik  by  which  commerce  and  the  prac- 
tice of  the  usefiil  arts  may  be  facilitated.  Thus, 
in  creating  or  improving  the  ftnninii^wifmtiftniy 
of  a  country,  he  would  be  called  upon  to  form 
a  road  through  hills,  or  over  valleys  or  rivers, 
or  to  excavate  a  canal  in  connection  with  the 
w^ers  by  which  it  maybe  siqiplied,  and  to 
build  the  locks  for  retaining  the  surface  at 
different  levels,  in  different  places,  when  the 
inequalities  of  the  ground  are  considerable. 
He  raises  embankments  to  resist  the  encroach- 
ments of  the  sea  or  to  reclaim  the  land  which 
it  may  have  covered,  and  dams  to  bieak  the 
force  of  its  waves  at  the  mouths  of  natural 


harbours.  He  renders  rivers  navigaUe  when 
their  course  is  obstructed  by  rocks  or  banks ; 
he  forms  docks  or  artifloial  harbours  where 
ships  may  remain  in  security ;  he  is  required 
to  penetrate  by  mines  to  vast  depths  for  the 
purpose  of  seeking  the  mineral  treasures  con- 
tained within  the  bosom  of  the  earth;  and 
the  formation  of  iron  roads  or  railways  is  now 
a  most  important  branch  of  the  profession. 
Such  are  the  occupations  of  this  class  of  men ; 
and  it  is  necessary  to  observe  that  they  fre- 
quentiy,  in  addition,  practise  the  avocation  of 
the  machinist  in  executing  the  presses,  mills, 
looms,  and  other  great  machines  employed  in 
the  arts  and  manufactores;  particultfly  in 
constructing  steam-engines  and  the  apparatus 
by  which  they  are  rendered  available  for  giving 
motion  to  ships,  carriages,  or  machineiy. 

In  Tnnce  the  titie  of  engineer  is  extended 
to  persons  who  are  employed  for  the  public 
servioe  in  trigonometrical  surveying  in  the  in- 
terior of  a  country  or  on  the  coasts,  and  in 
the  practice  of  naval  architecture.  The  French 
have  thus  a  corps  of  ing^eurs  gfographes, 
of  ing^niears  d'hydrographie,  and  of  ingtoieurs 
de  marine. 

Of  the  national  works  executed  by  the  an- 
cients, and  which  are  to  be  considered  as  pro- 
perly falling  within  the  province  of  the  engi- 
neer, one  of  the  first  of  which  we  have  any 
intimation  is  the  canal  uniting  the  Bed  Sea 
and  the  Nile,  which,  according  to  Pliny,  was 
begun  by  Sesostris,  or,  according  to  Herodotus, 
by  Necos,  the  son  of  Psammetiohus,  and 
finished  by  Darius  the  First  The  canal  of 
Xerxes  aoross  the  isthmus  of  the  pemnsula  of 
Athos  is  another  example  of  works  of  this 
kind.  The  introduction  of  arches  in  works  of 
magnitude  may  be  said  to  have  constituted  an 
epoch  in  the  profession  of  the  architectoral 
engineer,  since  the  idea  of  giving  to  blocks  of 
stone  a  fonn  which  would  enable  them  to 
sustain  themselves  in  balanced  rest  by  their 
mutual  pressures,  the  discoveiy  of  the  means 
of  arranging  them  on  a  curve  surface,  and  the 
determination  of  the  magnitudes  of  the  piers 
or  abutments  so  that  the  lateral  pressure  of 
the  vault  might  be  adequately  resisted,  imply 
a  higher  degree  of  intellectual  power  than  is 
exhibited  in  covering  a  space  with  a  horizontal 
roof.  The  Cloaca  Maxima  [Cloaca]  at  Borne 
is  probably  the  most  ancient  eiample  in  Eu- 
rope of  this  scientific  construction.  The  dome 
of  the  Pantheon,  and  the  various  arches  of 
the  Therms  and  of  other  pubUo  buildings, 
both  at  Borne  and  in  the  provinces,  such  as 
aqueducts  and  bridges,  attest  the  grandeur  oT 
design,  combined  with  purposes  of  publio 
utility,  which  characterised  the  architects  who 
lived  under  the  early  emperors. 
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Previonaly  to  the  oommenoemant  of  the 
eighteenth  century,  the  most  celebrated  prac- 
tical engineera  were  Bnmellesohi,  who  built 
the  dome  of  St  Meiy  at  florenoe ;  Pemzzi, 
San  GaUoy  and  Miohel  Angelo,  who  executed 
that  of  St  Peter  at  Borne;  San  Mioheli,  the 
8iq»po6ed  inventor  of  the  bastion  ayatem  of 
fortification ;  and  to  these  may  be  added  Sir 
Christopher  Wren,  the  architect  of  St  Paul's 
Cathedral  in  London. 
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whom  great  natural  talent  is  blended  with  all 
the  aids  that  the  sciences  can  afford. 

Of  the  miUtazy  engineer  it  may  be  said  that 
a  greater  knowledge  of  the  more  minute  de- 
tails of  construction  is  required  than  would 
suffice  in  the  civil  practitioner ;  because  it  may 
happen  that  the  former  is  caUed  upon  to  exer- 
cise his  profession  in  some  colony  where 
workmen  adequately  skilled  in  the  mechanical 
operations  may  be  wanting.    The  accomplish- 


But  the  extension  of  the  manufactures  of  ment  of  the  work  may  then  become  impossi 


this  country,  and  the  consequent  augmentation 
both  of  its  internal  and  foreign  commerce, 
have,  in  more  recent  times,  called  forth  all 
the  energies  of  the  people,  who,  in  the  works 
perform^  for  facilitating  the  means  of  com- 
municating between  one  place  and  another, 
aod  in  the  practice  of  the  usefhl  arts,  have 
nsen  to  an  eminence  which  other  nations  haye 
not  been  able  to  attain.  Among  the  former 
m^  be  mentioned  the  numerous  canals  and 
railways  which  intersect  the  oountiy ;  the  ma- 
jestic bridges  executed  in  stone  OTcr  the 
Thames;  in  cast  iron  orer  the  Aron,  the 
Thames,  fto.;  those  on  the  suspension  princi- 
ple at  the  Menai  Strait,  and  across  the  Thames 
at  Hammersmith  and  Hungerford  Market; 
and  those  on  the  tubular  principle  orer  the 
Menai  and  the  Conway.  Among  the  men  to 
whose  talents  in  this  branch  of  engineering 
the  nation  is  indebted,  may  be  named 
Brindley,  Smeaton,  Jessop,  Telford,  the  Ben- 
niea,  Walker,  the  Brunels,  and  the  Ste- 
phensons. 

The  course  of  education  by  which  a  student 
m^  qualify  himself  to  become  an  engineer, 
whether  dvil  or  military,  must  necessarily 
comprehend  a  greater  extent  both  of  the  pure 
and  physical  sciences  than  would  be  required 
for  a  person  who  is  to  follow  any  other  pro- 
Ceasioo.  It  will  be,  perhaps  for  ever,  a  matter 
of  opinion  how  much  mathematics  should 
enter  a  school  course  of  engineering;  and 
then  are  no  doubt  some  persons  who  contend 
that  no  more  is  required  than  would  serve  to 
compute  the  oost  of  materials  and  the  wages 
of  lahoor;  this  and  the  observation  of  existing 
examples  being  supposed  sufficient  to  enable 
a  man  to  enter  upon  the  practice  of  the  pro- 
fesckm.  It  is  not»  however,  with  such  know- 
ledge only  that  an  engineer  is  qualified  to  de* 
ngB  an  important  work  which  it  may  be  re- 
qoixed  to  eondnct  under  new  and  difficult 
cacmnstanoes.  On  the  other  hand,  mere  dili- 
f«nee  in  observing  the  results  of  practical 
operations  will  never  raise  a  man  to  proficiency 
in  dt  unless  he  is  gifted  with  very  extraordi- 
naiy  powers.  A  judicious  combination  of 
theocy  an^  practice  is  indispensable,  and  such 
a  combination  can  only  be  made  by  a  man  in 


ble,  should  the  officer  not  be  qualified  to  give 
the  necessary  instructions  to  those  who  are 
placed  under  his  direction. 

There  is  no#  near  the  metropolis  a  college 
for  the  education  of  young  persons  who  are 
destined  to  act  as  civil  engineers,  where  the 
science  snd  practice  of  the  profession  are 
effectively  taught;  while  the  military  semi- 
naries at  Woolwich,  Sandhurst,  and  Addis- 
combe,  afford  corresponding  advantages  for 
those  who  have  adopted  the  military  service. 

The  InttUuUon  o/OivU  Engmeen^  formed 
at  London  in  1828,  cannot  fail,  by  the  publi- 
cation of  its  transactions,  to  be  the  means  of 
greatiy  assisting  such  persons  as  may  here- 
after enter  the  profession ;  and,  through  them, 
of  rendering  service  to  socie^  itself.  Even 
established  practitioners  may  occasionally  de- 
rive benefit  from  the  theoretical  investigations 
and  the  practical  details  of  construction  which 
are  the  subjects  of  the  papers  read  at  the 
meetings  of  the  members. 

An  ImiiUtU  qf  Mechanieal  Engineers  was 
established,  at  Birmingham  in  1847,  for  en- 
couraging experiments  and  essays  relating 
to  engineering  subjects.  It  is  under  the  pre- 
sidency of  Mr.  Bobert  Stephenson,  and  seems 
to  be  a  sort  of  miniature  Institute  of  Civil 
Engineers. 

ENGLISH  HANUFACTUBES  AND 
TBADE.  We  retain  an  entry  under  this 
heading,  simply  to  explain  how  the  subjects  of 
English  manufactures  and  trade  are  treated 
in  the  present  volume.  All  the  principal  sub- 
stances  employed  in  the  arts,  organic  or  inor- 
ganic, are  briefly  described  under  their  proper 
headings,  the  commercial  name  being  retained 
rather  than  the  scientific  name.  All  the  prin- 
cipal j»roc«sMf  employed  in  the  arts  and  ma  > 
nufactures  are  set  forth  in  simple  form,  with- 
out any  attempt  at  minute  or  technical  de- 
tail AU  the  important  machines  are  described 
in  a  similsrly  brief  and  simple  way.  Nearly 
all  the  counties  are  glanced  at,  with  a  view  to 
show  what  productive  and  industrial  resources 
they  exhibit  All  the  principal  towns  are  si- 
milarly noticed,  in  so  far  as  they  are  connected 
with  manufacturing  or  shipping  operations. 
A  few  commercial  prifteipUs  are  touched  upon 
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which  bMff  closely  on  manafiMtarM.  LaMly, 
a  few  penom  are  made  the  subjeete  of  biogra- 
phical sketches,  in  oases  were  they  were  espe- 
cially connected  with  me<^iaoioal  or  mannfao- 
tnring  celebrity. 

In  respect  to  foreign  oonntries,  a  smaller 
degree  of  the  same  system  is  acted  npon.  An 
attempt  is  made  to  show  what  are  the  chief 
natural  prodnots  of  each  oonntry,  what  are  the 
chief  manofaotores  of  the  oonntries  and  their 
laiige  towns,  and  what  are  the  chief  imports  and 
exports  at  their  shipping  ports.  As  such  ele- 
ments are  really  the  elements  of  the  *  Industry 
of  all  Nations,'  they  form  a  fitting  part  of  the 
present  woiic.  All  merely  geographical  detail 
is  beyond  the  scope  of  this  volnme. 

Besides  the  minor  statistical  details  scattered 
through  the  work,  larger  illustrationa  of  com- 
mercial and  manufacturing  statistics  will  be 
met  with  under  such  articles  as  Customs 
Duties,  Excise  Butxbs,  Factobies,  Imports 
▲HI)  ExpoBTs,  Ships  akd  Shtppino. 

ENGRAVINa.  From  the  book  of  Exodus 
we  learn  that  when  Moses  had  liberated  the 
Jews  from  Egyptian  bondage,  he  was  com- 
manded to  '  make  a  plate  of  pure  gold,  and 
grave  upon  it,  like  the  engravings  of  a  signet, 
holiness  to  the  Lord/  He  was  also  com- 
manded *  to  take  two  onyx  stones,  and  grave 
on  them  the  names  of  the  children  of  Israel 
according  to  their  birth,  with  the  work  of  an 
engraver  on  stone,  like  the  engravings  of  a 
signet'  Both  these  passages  distinctiy  imply 
the  practice  of  gem  and  seal  engraving,  and 
also  of  engraving  on  metal  plates.  IVom 
Herodotus  we  learn  that  one  of  the  earliest 
uses  to  which  engraving  was  applied  among 
the  Greeks  was  the  delineation  of  maps  on 
metal  plates.  Some  of  the  Egyptian  hiero- 
glyphic inscriptions  are  evidently  executed 
with  instruments  similar  to  those  now  hi  use. 
Some  of  the  lines  narrowing  downwards  have 
cleariy  been  cut  with  the  lozenge^ahaped 
graver  now  chiefly  used;  but  other  fines,  being 
of  the  same  width  through  their  whole  depth, 
must  have  been  produced  with  that  species  of 
graver  called  a  scooper,  still  used  for  efifeeting 
broad  incisions.  It  is  believed  that  some  of 
the  relics  of  Etruscan  art  in  the  British  Mu- 
seum are  of  as  high  antiquity  as  any  existing 
specimens  of  engraving.  In  India,  also,  the 
art  of  engraving  on  plates  of  copper  appears 
to  have  been  practised  long  before  the  Chris- 
tian sra.  It  woTild  appear  that  it  was  there 
customaxy  to  ratify  grants  of  land  by  deeds  of 
transfer  actual^  engraven  on  plates  of  copper, 
as  we  now  write  them  on  skins  of  parchment. 

In  England,  before  the  Conquest,  many  of 
the  buckles,  clasps,  rings,  and  military  accou- 
trements were  engraved.    In  the  mtxseam  of 


Oxford  is  preserved  a  finely  engraved  gold 
jewel,  niiich  belonged  to  Alfred  the  Qreat 
About  the  13th  oentuiy  was  intn>duoed  the 
art  of  engraving  sepulchral  brasses.  They 
are  executed  entirely  with  the  graver,  and  in 
the  same  manner  that  a  eopper  plate  is  now 
engraved. 

We  now  approach  the  period  when  the  in- 
vention of  prinHng  gave  to  engraving  a  new 
direction.  The  first  prints  were  obtained  from 
engraved  wood  blocks.  The  eariiest  print  with 
a  date  attached  to  it  is  one  known  as  the  St 
Christopher,  niiich  is  from  a  wood  block,  and 
dated  1428 ;  but  no  impression  tram  an  en- 
graved pkUe  has  been  found  with  a  date  ante- 
rior to  1461.  The  art  of  engraving  on  metal 
plates  for  taking  impressions  on  paper  was 
first  practised  by  Tommaso  FlnegueiTa,  a 
Florentine  goldsmith,  about  the  year  1460. 
Some  writeis  have  claimed  the  invention  for 
Germany ;  but  it  is  generally  considered  that 
the  art  was  first  practised  in  Italy,  and  had  its 
origin  in  the  woxtehops  of  the  goldsmiths. 
Many  of  these  goldsmiths  were  nteOatari,  or 
workers  in  nietto-'-tk  mode  of  ornamental  en- 
graving usually  performed  on  sflver  platen— 
the  design  engraved  on  which  was  afteiwaids 
filled  in  with  a  blaek  composition. 

An  accident  is  said  to  have  suggested  to 
Fineguenra  the  possibility  <^  taking  an  im- 
pression firom  the  engraved  design  with  ink 
on  moistened  paper.  When  once  established, 
the  new  art  was  eageriy  taken  up  by  Baldini, 
Botticelli,  Poll^juoli,  and  Mant^na;  and  in 
Germany  by  Martin  Schoen,  Israel  van  Mech- 
eln,  Leydenwurf,  and  Wolgemut  The  first  dooft 
printed  at  Borne  (an  edition  of  Ptolemsns's 
Geography)  was  illustrated  by  the  first  piate 
enfframngsj  twenty-seven  in  number,  whtdi 
were  maps,  and  were  executed  there  by  two 
Gennans,  Sweynheym  and  Buckrak.  This 
worit  is  dated  1476,  but  was  eommenoed  in 
1472.  Another  eariy  woric  was  an  edition  of 
Dante's  *Inferao,'  published  at  Florence  in 
1481,  and  embellished  with  engravings  by 
Baccio  Baldini,  after  the  designs  of  Bottioell]. 

One  of  the  best  engravers  in  Italy  in  tha 
early  part  of  the  16th  oentory  was  Raimondi, 
who  studied  under  Francia  and  KafibeDe.  His 
great  merit  lay  in  the  coirectness  and  beauty 
of  his  outline.  He  engraved  many  of  Baf- 
ftieUe's  pictures,  which  he  copied  with  great 
truth,  although  defective  in  respect  to  light 
and  shade.  He  was  succeeded  in  Italy  by 
Agostano  de  Musis,  Marc  de  Ravenna,  Caraglio, 
Giulio  Bonanoni,  and  Enea  Yico,  all  pupils  of 
Raimondi ;  Georgi  Ghisi  of  Mantua,  and  hta 
relatives  I)iana  and  Adam  Ghisi,  Conielins 
Gort,  ^c.  The  principal  painters  who  have 
practised  engraving  in   Italy  are  Agostino 
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Gurtoei,  Stafkno  della  Bella,  Spagnoletto, 
(Tuefdno,  Salrator  Rosa,  Clande  Lonraine, 
Siranereldt,  Oanaletto,  Piranesi,  &o. 

In  Oermany  engraying  made  more  rapid 
strides  towards  ezoellence,  in  the  meohanical 
purts  of  it ;  and  at  the  oommenoement  of  the 
16th  oentuiy  appeared  Albert  Diirer,  a  man 
whose  QmYersality  of   talent  extended  the 
Ix^undaiiea  of  every  department  of  art,  and 
eafried  all  to  a  degree  of  peribotion  pievionsly 
onLnown  in  that  eoimtiy.  He  had  great  com- 
nund  of  the  graTer,  and  carried  his  plates  to 
a  mnoh  higher  degree  of  finish  than  his 
ItaliaD  contemporaries.    He  is  also  believed 
trv  bsTO  invented  the  art  of  etohing  by  eorro- 
sion :  three  of  his  speoimens  are  dated  1515, 
1516,  and  1518  respectively.    On  examining 
the  etchings  of  Albert  Diirer,  we  see  that  they 
have  all  been  corroded  at  one  biting-in ;  whioh 
snAdently  explains  their  monotonous  appear- 
ance, and  proves  that  *  stopping  oat '  was  not 
then  onderslood.    The  prindpal  Oennan  en> 
gravers,  after  Albert  Diirer,  are  Aldegraver, 
the  Befaams,  Altdoifer,  Bink,  Penz,  SoUb,  d^o. 
Lucas  Jacobs,  best  known  by  the  name  of 
Lacas  ran  Leyden,  was  the  father  of  the 
Datoh  and  Flemish  schools,  and  the  oontem- 
P<vai7  and  fiiend  of  Albert  Diirer.    After  Van 
Leyden  the  art  was  maintained  in  the  Low 
Countries  by  the  Wierinxes,  the    Sadelers, 
whoM  works  are  multifarious,  and  embrace 
every  class  of  subject;  the  elder  and  yonnger 
iode,  ComeHtis,  Theodore  and  Philip  (Hdle, 
Abraham  and  Cameiitu  Bloemart,  OoHzius, 
^P^angher,  Miiller,  Lncas   Killian,  Matham, 
Sa^nredam,  and  the  two  brothers  BoLswert 
Many  of  these  introdnced  improvements  in 
the  art.  To  mention  the  sztists  el  this  school 
from  whose  hands  we  have  etchings,  would  be 
t'>  name  nearly  all  the  most  eminent  painters 
belonging  to  it :  Rembrandt,  Berghem,  Gnyp, 
Kar«l  du  Jardin,  Panl  Potter,  Rnysdael,  Ostade, 
Waterioo,   Adrian  Vandervelde,  with   many 
rthen. 

In  France  engraring  has  been  practised 
with  pre-eminent  success  in  the  departments 
f4  history  and  portraiture.  The  celebrity  of 
the  school  dates  lh>m  the  thne  of  Louis  XIY. 
The  Cnnily  of  the  Audrans  produced  six  emi- 
nent engravers ;  but  of  those  the  most  distin- 
fuiheJ  was  Oerard  Audran,  who  was  the  first 
cognver  who  suocessfully  united,  to  any  ex- 
teet,  the  use  of  the  graver  and  the  etching 
point.  Oeraid  EdeKnck,  although  bom  at 
Aatverp,  may  be  fairly  considered  of  the 
French  aehool,  and  was  an  engraver  of  the 
Mirheet  order.  In  portrait  Nanteuil  is  no 
lew  celebrated  than  bis  contemporaries.  The 
Dnvets,  John  Louis  Roulett,  Le  Clero,  Si- 
Chereaiiy  Cochin,  Dupuis,  Beauvais, 


Balechon,  Le  Bas,  John  George  Wille,  are 
among  the  best  of  the  French  engravers. 

The  English  school  of  engraving  dates  only 
finom  about  the  middle  of  the  eighteenth  cau- 
tuiy,  previous  to  which  those  who  practised 
the  art  in  England  ware  chiefly  foreigners. 

Hogarth  engraved  many  of  his  own  designs. 
Frauds  Vivares  introduced  the  ftivourite  art 
of  landscape  etching ;  he,  Woollet,  and  Browne, 
produced  some  of  the  finest  landscape  en- 
gravings extant  8ur  Robert  Strange  excelled 
in  portrait  engraving.  Mezzotinto  engraving, 
although  not  strictly  bom  among  us,  has  been 
in  no  other  country  practised  with  a  degree  of 
success  at  all  approaching  that  attained  by 
M^Ardell,  Earlom,  Smith,  Valentine  Oreen, 
and  others.  Bartolozzi,  Ryland,  Sharps,  Paul 
Sandby,  Middiman,  Milton,  Fitter,  aud  Raim- 
bach,  are  among  the  most  eminent  of  deceased 
engravers. 

A  modem  engraving  is  ususlly  the  result 
of  two  processes,  namely,  of  direct  indsion 
with  the  graver  or  the  diy  point,  and  of  etch- 
ing by  corrosion.  The  prindpal  instrument 
is  the  grtuMT,  or  burin,  which  is  usually  of  the 
form  of  a  quadrangular  prism,  fitted  into  a 
short  handle.  The  square  graver  is  used  in 
cutting  broad  lines,  and  the  lozenge-shaped 
for  more  delicate  ones.  In  making  the  ind- 
sion, it  is  pushed  forward  in  the  direction  of 
the  line  required,  being  held  by  the  handle  at 
an  angle  very  slightly  inclined  to  the  plane  of 
the  copper.  An  instrument  called  a  temper 
is  required  to  scrape  off  the  barb  or  burr 
which  is  formed  by  the  action  of  the  graver 
and  dry  point.  A  roll  of  cloth  dipped  in  oil, 
called  the  rubbtr,  is  also  used  to  make  the 
surface  smooth.  The  humitker  is  used  to 
polish  the  plate  and  to  erase  any  scratches 
which  it  may  aoddentally  recdve,  and  also  to 
make  lighter  any  part  of  the  woric  which  may 
have  been  made  too  daric.  Bicking-pomiif  or 
needUs,  are  nearly  similar  in  appearance  to 
sewing-needles,  but  fixed  into  handles  four  or 
five  inches  long ;  some  are  made  of  an  oval 
form,  to  produce  broader  Hues.  The  dry  point 
does  not,  like  the  graver,  cut  the  copper  clean 
out,  but  throws  it  up  on  each  ride  of  the  line 
produced  by  its  progress  through  the  metal. 

Eichimf  is  the  superaddition  of  the  chemical 
process  of  corrosion  to  drawing,  when  per- 
formed on  a  plate  of  copper  over  which  a  sub- 
stance called  eUMng-gromnd  is  laid.  This 
etching-ground  is  a  substance  composed  of 
wax,  asphaltum,  gum  mastic,  resin,  ^.,  Incor- 
porated by  melting  over  a  fire,  and  capable  of 
resisting  the  action  of  aquafortis;  it  \a  applied 
by  the  aid  of  beat,  so  as  to  lie  in  a  thin  stratum 
on  the  copper.  To  transfer  the  design  to  the 
copper,  an  outline  is  made  with  a  blaek  lead 
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pencil  on  a  piece  of  paper,  and  laid  with  tlie 
iace  downwards  on  the  etching-ground ;  the 
whole  is  then  passed  through  a  rolling-press, 
the  efieot  of  which  is  to  transfer  an  impression 
of  the  outline  on  to  the  prepared  ground. 
After  this  the  design  is  completed  with  the 
etching-needles,  which  remoYe  the  ground' 
from  the  copper  wherever  they  pass,  and  ex- 
pose it  to  the  action  of  the  acid  during  the 
process  of  biting-in.  The  aquafortis  con- 
tinues on  the  plate  until  the  fainter  parts  are 
supposed  to  be  conx>ded  sufficiently  deep; 
after  which  it  is  poured  oS,  the  plate  washed 
with  water,  and  left  to  dry.  The  parts  which 
are  bitten-in  enough  are  now  to  be  covered 
with  what  is  called  ttoppin^-ground,  which  Ls  a 
mixture  of  lamp-black  and  Venice  turpentine ; 
this  is  applied  with  a  camel-hair  pencil,  and 
allowed  to  dry.  After  this  the  acid  is  again 
poured  on,  and  this  process  of  stopping-cut 
and  hiting-in  is  repeated  tiU  the  darkest  parts 
are  sufficiently  corroded. 

Engraving  in  ttippU  is  performed  with  the 
graver,  which  is  so  managed  as  to  produce 
the  tints  by  small  dots,  rather,  than  by  lines, 
as  in  the  ordinary  method. 

Engraving  and  etching  <m  ateel  are  performed 
in  the  same  manner  as  on  copper,  for  wfaidh 
steel  has  of  late  years  been  often  substituted 
on  account  of  its  yielding  a  greater  number  of 
perfect  impressions,  owing  to  its  superior 
hardness. 

MedaUic  engraving  is  a  species  of  etching 
introduced  by  M.  Gollas  and  Mr.  Bate.  By 
this  mode  very  beautiful  representations  are 
obtained  of  medals,  &c.,  by  means  of  a  ma- 
chine of  peculiar  constiiiction. 

Etching  on  glau  is  performed  by  laying  on 
the  glass  a  ground  of  bees'  wax,  and  drawing 
the  designs  thereon  with  the  needle,  as  in 
etching  upon  copper.  Sulphuric  acid  is  then 
poured  on,  and  fluor  spar,  or  fluoric  add, 
sprinkled  on  it  After  four  or  five  hours  it  is 
taken  off,  and  the  work  cleaned  with  oil  of 
turpentine. 

[Aquatinta;  Ei^otbottpe;  Ltthogbapht; 

I^EZZOTIMT  1 

ENHABMONIC  OBGAN.  It  is  familiar 
to  all  who  have  observed  the  construction  of  a 
pianoforte  or  an  organ,  that  the  same  black 
key  serves  as  the  sharp  of  one  note  and  the 
flat  of  the  note  next  above  it  This  is  conve- 
nient, but  it  is  not  strictly  accurate ;  the  sharp 
of  one  note  is  not  in  strictness  the  flat  of  the 
note  next  above  it ;  it  differs  from  it  by  some 
small  fraction  of  a  semitone.  Hence  it  has 
been  an  object  with  some  persons  of  refined 
musical  ear  to  increase  the  keys  to  such  a  de- 
gree as  to  provide  a  series  for  the  flats,  differ- 
ing from  that  which  oonstitntes  the  sharps. 


But  there  are  two  inconveniences  attending 
such  a  plan;  the  keys  become  embarrassingly 
numerous,  and  unless  the  instrument  be 
tuned  with  most  delicate  precision,  the  nicety 
of  the  double  system  is  wholly  lost  An  organ 
with  such  an  arrangement  of  parts  is  called 
an  enharfnonic  organ ;  at  one  time  the  subject 
attracted  much  attention,  but  the  plan  is  now 
pretty  nearly  abandoned.  A  violin  player  with 
a  correct  ear  can  produce  enharmonic  intervals 
easily,  as  the  strings  can  be  stopped  at  any 
part  of  their  length. 

ENTBE-DOUBO-E-MINHO  is  the  most 
fertile  province  in  FortngaL  The  princq>al 
productions  are  wine,  oil,  flax,  Indian  com, 
wheat,  oats,  vegetables,  and  fruit  of  all  sorts. 
Pastures  are  rather  scarce,  yet  a  considerable 
quantity  of  cattle,  both  lazige  and  small,  are 
reared.  The  principal  article  of  exportation 
is  wine,  which  is  made  chiefly  from  the  vine- 
yards in  the  valley  of  the  Donro,  and  is 
shipped  at  Oporto  under  the  name  of  port- 
wine.  There  are  fisheries  along  the  coast, 
which  occupy  a  great  number  of  hands.  The 
commerce  is  briefly  noticed  under  Oporto  and 
Portugal. 

ENTBESOL,  a  French  term  used  to  agnify 
a  floor  between  other  floors.  The  entresol 
consists  of  a  low  ^>artment  or  apartments, 
usually  placed  above  the  first  floor.  There  is 
a  very  good  example  of  an  entresol  over  the 
shops  of  the  Quadrant  in  London,  just  beneath 
the  terrace  of  the  colonnade  (lately  removed). 
In  continental  cities  the  entresol  is  frequently 
employed. 

ENVELOPES.  Before  the  introduction  of 
the  Penny  Postage,  the  number  of  written 
letters  put  into  envelopes  was  comparatively 
small ;  but  since  that  period  the  use  of  enve- 
lopes  has  increased  to  an  astonishing  extent. 
The  cutting  out  has  been  for  some  years  per- 
formed by  machinery ;  but  the  folding,  until 
within  the  last  three  or  four  years,  has  been 
done  by  hand.  An  ingenious  machine,  hoir- 
ever,  patented  by  Messrs.  Hill  and  De  la  Bne, 
now  folds  envelopes  with  great  celerity.  Frosn 
a  description  of  this  folding  machine  given  by 
Mr.  Faraday  at  the  Boyal  Institution  in  18^0, 
it  appears  that  it  can  fold  43  envelopes  in  m 
minute.  There  is  a  flat  metallic  surface  on 
which  the  piece  of  paper  is  laid ;  a  sort  of 
hollow  frame  descends  and  creases  the  paper 
at  the  four  edges ;  and  four  levers  or  folden 
press  down  the  four  flaps  of  the  envelope. 
There  are  two  finger-sh^ied  projectaons,  made 
of  caoutchouc,  which,  owing  to  their  property 
of  adhering  slightly  to  a  paper  surface,  never 
fail  to  carry  off  each  envelope  as  fast  as  it  is 
folded.  Though  there  are  twenty-two  move> 
ments  for  folding  each  envelope,  all  suoceed- 
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ing  each  other  with  great  rapidity,  there  is  no 
blow  or  jar  of  any  kind  in  the  working  of  the 
machine. 

Kr.  Woradell's  patent  for  making  envelopes, 
enroUed  in  1850,  relates  to  mechanism  of  a 
Tery  complicated  construction.  Under  the 
nsnal  methods  enyalopes  are  made  partly  by 
hand  and  partly  by  machineiy,  with  certain 
intervals  of  time  between  the  several  processes. 
Mr.  Worsdell  has  sought  to  carry  on  two  or 
more  of  the  processes  simultaneously,  and  to 
make  other  processes  succeed  them  uninter- 
n^tedly.  There  are  shaping,  catting,  stamp- 
ing, gumming,  creasing,  pasting,  and  applying 
pTDoeBses.  A  web  of  paper  is  unrolled,  laid 
upon  a  bed  or  plate,  and  a  series  of  fine  knife 
edges  descend  and  cut  out  a  piece  the  proper 
size  and  shape  for  an  envelope;  this  same 
piece  of  paper,  before  it  is  removed,  is  creased 
into  an  oblong  quadrangular  form,  and  the 
four  oomers  tamed  up.  The  roughly  shaped 
envelope  falls  out  of  this  machine,  and  is 
placed  in  another  where  the  subsequent  pro- 
cesses are  carried  on.  By  one  movement  a 
die  is  brongfat  down,  and  made  to  stamp  a  de- 
vice on  the  seal-flap ;  by  another  movement 
two  bits  of  sponge,  moistened  with  some  kind 
of  gnm  or  cement,  and  held  at  the  ends  of 
small  cylinders,  are  passed  lightly  over  the 
edges  of  the  two  end  flaps ;  by  a  third  move- 
ment the  sponges  are  brought  back  again; 
by  a  fourlli  movement  another  bit  of  sponge, 
moistened  with  adhesive  composition,  is  made 
to  tooeh  the  inside  of  the  seal  flap ;  by  a  fifth 
morement  the  three  flaps  are  pressed  down, 
leaving  the  seal  flap,  with  its  adhesive  compo- 
sition, oBtouched ;  and  by  a  sixth  movement 
the  *»i«ii^  envelope  is  thrust  out  of  the  ma- 
dune.  Considerable  mechanical  ingenuity  is 
fis^yed  in  this  apparatus. 

It  n  sopposed  that  there  are  upwards  of  a 
millioa  enrelopes  manufactured  dailtf  in  this 
ceuuUy. 

KPHOUVETTE  is  an  apparatus  consisting 
of  a  gnn  or  mortar  suspended  from  a  horizon- 
tal axis  for  the  purpose  of  determining  the 
stnsigth  of  gunpowder  by  the  recoil  of  the 
piece  when  a  charge  is  flred  in  it.  Mr.  Bobins 
('  New  Prindples  of  Gannery*)  first  proposed 
the  employment  of  sueh  a  machine,  but  Dr. 
Hetton,  of  Woolwich,  afterwards  considerably 
inproved  its  eonstruction. 

A  gon  sospended  in  the  manner  above 
dtsg&ed  has  been  employed,  instead  of  the 
bsDistie  pendnlom,  to  determine,  by  its  recoil, 
the  initial  velocity  of  the  shot  fired  from  it 
with  a  given  charge  of  powder. 

EPSOM  SALTS.  This  valuable  medicine 
is  Mil|>Kf*»  of  magnesia.  It  obtained  its 
eomnoo  eooimensal  name  fttun  having  been 


first  obtained  from  a  spring  at  Epsom.  The 
mode  of  obtaining  it  first  adopted  when  it 
became  a  popular  medicine  was  by  evaporating 
and  crystallising  the  bitter  deposit  remaining 
after  preparing  common  salt  from  sea-water  i 
but  the  late  Dr.  Henry  invented  a  much 
superior  mode  of  preparing  it  from  magnesian 
limestone.  Epsom  salts  are  not  only  valuable 
as  a  medicine,  but  a  source  whence  common 
magnesia  is  largely  obtained. 

EQUATORIAL  INSTRUMENT.  Thie 
name  is  generally  given  to  astronomical  in* 
struments  having  their  principal  axis  of  roti^« 
tion  in  the  direction  of  the  poles  of  the 
heavens.  When  the  purpose  of  a  machine  of 
this  nature  is  simply  to  carry  a  telescope,  it 
has  been  called  a  maekine  paraUaetique  or  par- 
iJiaHque  by  the  French,  and  sometimes  Polof 
Axit  by  English  writers. 

It  results  from  the  general  form  of  the: 
management,  that  if  a  telescope  is  fixed  equa 
torially,  it  always  points  to  some  spot  or  other 
of  the  celestial  equator.  These  instruments 
are  described  with  great  ftilness  and  complote- 
ness  in  the  Pennt  Cyclopiedia.  Some  of  the 
largest  telescopes  in  this  country  are  equato- 
riaL 

ERBIUM,  is  the  name  given  to  a  metal 
discovered  by  Mosander  associated  with  yttria. 
Its  properties  are  little  known.  Some  of  thbia 
are  as  follows : — ^Its  oxide  becomes  of  a  dark 
orange  colour  when  heated  in  contact  with  the 
air,  which  colour  it  loses  with  a  litUe  weight 
when  heated  in  hydrogen  gas.  It  is  to  the 
presence  of  this  oxide  that  yttria  owes  its 
yellow  colour,  when  prepared  as  hitherto  di- 
rected. The  sulphate  and  nitrate  of  erbium 
are  free  finom  colour.  It  does  not  i^pear  to 
have  been  reduced  to  the  metallic  state. 

ERECTHEIUM,  is  the  name  of  one  of 
those  buildings  in  Greece  which  have  acquired 
a  world-wide  celebrity.  It  is  a  beautiftd  Ionic 
temple  dedicated  to  Erectheus,  built  near  the 
western  brow  of  the  Acropolis  at  Athens,  and 
at  the  time  when  Stuart  visited  the  place 
forming  part  of  the  modem  fortress  of  the 
Acropolis.  Connected  with  this  building,  and 
placed  on  one  side  of  it  at  the  end  of  the 
cella,  is  a  tetrastyle  Ionic  portico,  in  the 
same  style  as  the  portico  of  the  Erectbeium, 
forming  a  small  temple  which  was  dedicated 
to  Minerva  P61ias ;  and  on  the  opposite  side 
is  a  small  roofed  building  supported  by  cary- 
atides placed  on  an  elevated  basement,  forming 
another  small  temple  dedicated  to  Pandrososi 
and  called  the  Pandrosium.  It  would  appear 
from  the  regularity  of  the  plan  of  the  Temple 
of  Erectheus,  that  it  was  constructed  before 
the  other  buildings,  and  was  of  that  regular 
parallelopipedal  figure  most  commonly  em- 
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ployed  Sn  raoh  edifices :  and  that  at  a  later 
period  the  Pandrosiom  waa  oonstmoted,  with 
the  portico  on  the  opposite  aide  forming  the 
enti«noe  or  veatihtde  to  the  cella  of  the 
temple,  which  waa  formed  from  a  part  of  the 
cella  of  the  Temple  of  Brscthens,  cut  off 
from  the  end  of  tkwt  oella,  whieh  waa  either 
at  that  time  or  previonaly  lighted  with  win- 
dowa. 

Mr.  Inwood,  the  asehiteet,  )iaa  imitated  the 
Bnectheimn  and  Pandroaiom  in  the  external 
design  of  pait  of  new  Bt  Pancraa  Chmnh, 
London. 

EBEBIEOAUSIS  is  th«  name  given  Ij 
liebig  and  oihes  ekiemists  to  the  set  of  gear 
dual  eomhination  of  the  pombnatihle  elementa 
of  a  body  with  th^  oxygen  of  the  air.  This 
process  is  eonstantly  going  on  in  combustible 
bodies  exposed  to  the  atmosphere,  and  one  of 
the  first  changes  which  take  place  daring  the 
decomposition  of  animal  and  yegetable  snh- 
!4tanoes,  is  the  onion  of  onp  or  more  of  their 
elements  with  oxygen.  The  changes  in  eoloor, 
consistence,  and  othes  properties  which  vege* 
table  jnices,  saw-dost,  leaves  of  lives,  Uood, 
Ao.t  ondeigo  when  exposed  to  the  atmosphere, 
are  owing  to  the  same  cause.  Eremecaoais 
diifeis  from  fermentation  and  putrefaetton  in 
the  fiict  that  it  cannot  take  place  without  the 
access  of  atmospherio  air,  throogh  whioh 
means  the  oxygen  is  sopplied  to  the  decaying 
body.  Eremecaoaia  most  precede  any  de- 
oemiposition  of  an  organised  sobstanoe ;  and 
it  Is  by  virtue  of  this  law  that  snimal  ibod 
may  be  kept  flram  patrefrcdon  by  being  healed 
to  the  temperatore  of  boiling  water,  and  then 
BeooFsd  in  aiv-tighl  reaaeb.  Food  thoa  pre- 
pared  has  been  kept  for  fifteen  years,  and  when 
the  vessds  were  opened  in  which  it  was  eon- 
tatned,  it  has  been  foond  as  freah  as  when  first 
seoovid. 

EBJ^BT  Is  a  bn^  provinoe  or  gewenament 
of  Pnissian  Saxony.  The  chief  ]^odoois  are 
grain,  flax,  tobaooo,  hops,  oil,  snd  ssM.  Great 
nombers  of  horses,  homed  cattle,  sheep, 
floats,  and  swine  ave  veered.  In  the  cirolea  of 
Weissensee  and  Schleosingen  there  are  minea 
of  iron,  lead,  and  copper.  Marble  and  gypt 
sum,  as  well  aa  snlphur,  are  also  among  its 
mineral  productions.  Erfdrt  is  likewise  dis- 
tinguished fbr  its  manofeciurea  of  iron  and 
steelwore,  tin  plates,  seed-oil,  woollen  yams, 
cloths,  flannels,  and  oaipets,  hnens,  silks, 
cottons,  stockings,  paper,  porcelain,  glass, 
brandy,  wooden  clocks,  ^. 

Srfitrtf  the  chief  town,  has  considerable 
manufactures  of  cottons  and  woollens,  betrides 
leas  extensive  ones  of  linens,  ribbons,  leather, 
soap,  earthenware,  meal,  seed-oil,  stockings, 
gloves,  tobooeOi  ^.|  and  it  carries  on  a  brisk 


trade  in   finits,  seeds,  graeeiT  and  dmgi, 
grain,  Ao,    JfiiAMeutcii,  an  antieni  waUed 
town,  has   manufactures    of  woollaQ   doUi, 
calicoes,  beer,  tobacco,  spirits,  leathoTi  oil, 
glue,  ataroh,  fto.;  it  has  idao  several  ^eing 
and  frilling  mills.  JiTonttoiM^iSBQldlashioiied 
place  giri  with  walls  «pd  tiiweiv,  has  very 
large  distilleries,  and  manul^etoros  wooUan 
doths,  flannels,  ohemical  prodoctSf  n^-oil, 
and  leather;   groat  nombers  of  oxen  and 
swine  i|ra  fattened  en  grains  and  prtsaad 
r^Mseed.     AiH  a  thriving   manofiictariiig 
town,  prodooea  hiife  qiaaatities  of  ticking  and 
dimi^,  and  fira-anns,  svordSt  bi^jroneta,  ram- 
rods, sorgiosl  instrqments,  4o. ;  the  iion  and 
stad  (7000  owts.)  for  these  last  are  frwnished 
by  8  forges   i|i  the  neighbourhood.     Suhl 
stands  in  a  district  of  the  Thiiringenn^ 
entirely  seporotod  from  tha  rait  of  the  Prossian 

territoiy. 

EBGOT  is  a  name  bestowed  upon  a  pecn- 
liss  state  of  the  seed  of  sevaral  oneal  grainy 
hot  most  fre^oently  of  the  ije,  whioh  resem- 
bles a  spos,  or  horn ;  hance,  likewise,  termed 
8teaU  eonmimm,  or  Spoired  Rye.    The  spur  is 
of  variable  length,  from  a  fraotion  of  on  inch 
to  two  inohes,  snd  is  frvsn  a  atxth  to  a  fourth 
of  an  inoh  in  thiokness ;  when  laiye,  only  a 
few  grains  in  eaah  e^  ave  affiaoied)  iKhaa 
email,  in  general  aU  of  them  are  diseaiiedi  la 
ooloor  the  exteriar  or  hoak  ia  of  a  blueiah- 
hlaok  or  violet  hoe,  with  two  or  throe  stareaks 
of  dotted  gray  \  the  interior  is  of  a  doll  wki- 
tiah  or  gnqr  tint     It  is  apooifleally  lighter 
than  water,  which  aflbfds  a  erilerion  for  dia- 
thigniahing  aoond  from  taiated  gsoin.    WbA 
freidi  it  is  toogh  and  flexiblai  tat  hiittla 
and  eeaily  pohreriaed  wheii  dry.     The  powder 
is  ^  to  attract  moistore,  whioh  impaiis  tt» 
properties ;  and  time  deatrojs  them. 

Sporred  lye  oooors  mora  tteqnanUj  in  some 
coontries  snd  districts  than  in  ollieia,  and 
more  abundantly  in  some  seasons  than  in 
others.  Ryo  mtoed  in  poor  soil,  and  in  a 
homid  dose  sir,  sooh  as  thai  of  the  diatriot  fA 
Sologne  in  I^NUoice,  is  most  liable  to  be  infected : 
bat,  according  to  the  axperia&eiita  of  Willde- 
now,  it  may  be  hrooght  on  el  any  time,  by 
sowfa^g  the  ^fe  in  a  rioh  damp  soil,  and 
watering  the  planta  freely  in  vaarm  weather. 
A  very  rainy  aeaaon,  aneh  as  wee  that  of  1816,  is 
i^t  to  produce  it. 

Bvead  psepared  from  gvein  whioh  has  a 
large  admlxtare  of  the  spnv,  oeoesimiB  very 
distressing  and  often  fetal  »Mf^%g^  whieh  are 
ahown  more  or  less  rapidly  eoeordfaig  to  the 
quantity  present  in  the  food,  end  the  eiroam- 
stances  in  whioh  those  who  ase  It  ei«  placed. 
Brgotof  rye  is  sometimeaeDapIoyed  In  medicd- 
nolpraelioe.  The£i|rotisprodaoedbyetenges. 
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EHMIKE.  Thifi  beaatiftd  snlMtaaee  is  the 
for  of  the  sioatj  one  among  many  spedes  of 
ftntKL  It  is  a  native  of  the  northern  pbrta  of 
Europe  and  Aaia ,  and  the  finest  Am,  both  as 
to  coknir  abd  quality,  are  brought  from  the 
nwiheminost  regiotis.  Eitnine-skins  formed 
part  of  the  Canada  exports  in  the  time  of 
CharleTmx  ;  bat  they  hare  sinee  snnk  so 
muth  in  value,  thatthey  are  said  not  to  tepagr 
the  Hudson  B^  Company  the  etpense  of  eol- 
lecting  Uiem ;  abd  very  few  are  now  obtained 
from  thttt  qtiarter.  Our  chief  supply  Is 
obtahied  fitmi  Norway  abd  Siheria.  In  Siberia 
enninea  in  taken  in  traps  bidted  Vith  flesh. 
In  Mcaway  they  are  either  shot  with  short 
amws^  or  taken  ib  traps  made  of  two  flat 
stones,  one  being  propped  bp  with  a  stiek,  to 
wfairh  is  fketefted  a  baited  string ;  the  animal 
nibbles  ai  tbe  bait,  abd  the  stone  falls  abd 
captures  him.  In  Lapland  two  logs  of  wood 
arte  used  for  this  purpose,  and  in  the  same  W8(f  . 

There  were  16d|647  ermine  Airs  imported  in 
1848. 

ERZERU'M^  in  Turkish  Armenia,  is  im- 
portant  as  *  eommereial  town.  Besides  the 
produce  of  its  inanufaetures  it  exports  eom, 
cattle,  sheep,  and  dried  meats.  But  it  derives 
other  eommereial  advantages  from  its  being 
situated  on  one  of  the  most  frequented  oanvab 
roads  of  Weeterb  Asia,  which  leads  from 
Penift  Abd  Georgia  to  the  great  eommereial 
towns  of  Asia  Minor. 

ER20EBIBOE  (the  Ore  Mdnnteibs)  is  a 
moastaiS'taoge  in  Qennany,  Which  derives  its 
name  from  the  lieh  mineral  treasures  embo- 
somed in  the  tnoobtaibs.  The  suntmnding 
distfiet  ihoobds  lb  iiiibes  <tf  silver,  tin,  lead, 
iron,  cobalt,  oopper,  dsc.,  which  afford  employ- 
ment lo  opirsrds  df  9iQOfiOO  persons.  The 
nherintaee  are  ai  Sebbeebeig^  Sehwirzenberg, 
Ans^berg,  and  Hariebberg.  The  most  con- 
siderable tin  mlbM  are  al  Altenberg,  Qeier, 
nd  Sdkbeebsrg.  The  most  pToduetive  iron 
ounes  are  those  of  Johann-Oeorgenstadt 
Xear  Ane  and  Bockau,  to  the  south  of  Sdmee- 
berf ,  Be  the  largest  etfbalt  biibetf  And  smalt 
works  In  Oerma&y ;  of  these  SbuAts  the  yearly 
piuliiie  ia  betweeft  9000  abd  lO^OOO  ewts., 
beaodes  laf|^  qnahtitiea  of  meble,  fte.  The 
'vbhe  poteelain  earth  used  in  the  royal  china 
laainiibictofy  afc  Iffeisseil  is  broou^  and  pre^ 
pved  tft  iSbSa  distriet  Sulphur  and  vitriol  ire 
Bade  at  ttd  heat  Beierfeld  and  Geier !  mag- 
a^aa  and  poreelahi  earth  are  obtamed  at 
Ehpfleiii;  atid  there  are  eoal  mines  of  im- 
^9>tjmce  al  Planitz,  and  other  spets  bear 
^vifkao,  OoM  is  fomid  in  some  places,  but 
BO  abacs  are  worked. 

Beii(fce  ooDsidemtde  nabiifaetarea  of  faobj 
tn,  tte^  and  topper  WiUre,  the  ffrcndboe  has 


ntebsive  manufaetnaes  of  thread,  twist,  Unen^ 
cotton  goods,  woollen  cloths,  flannel,  wooUeii 
stockings,  bobbmet,  uipe^  ribbons,  (ke. 

ESPALIEH  is  a  trellis  for  training  fruit 
trees  or  bushes  updn^  instead  of  nailing  them 
to  walls.  The  stakes  which  form  the  espalier 
are  made  of  different  mateiials,  some  of  wood^ 
otheri  of  wire  and  wood,  and  some  of  east 
iron.  The  first  of  these  is  by  far  the  most 
simple,  and  is  composed  of  stakes^  five  or  six 
feet  in  height,  driven  into  the  ground  from 
one  to  two  feet  apart ;  along  the  top  a  bar; 
which  is  n^ed  to  each,  connects  the  whole 
together.  The  wire  and  wood  rail  is  formed 
by  strobg  verticsl  wiresj  Strained  from  two 
wooden  horiaontal  rails,  trhieh  ate  connected 
and  held  fiist  by  wooden  poets  fixed  in  the 
grobnd.  The  irod  rail  is  eonstructed  like  a 
common  street  railing. 

The  beet  wood  for  this  puxpose  is  young 
larch,  the  thinning  of  plantations. 

ESSENCES.  This  name  is  given  to  a 
laige  varietur  of  pharmaeeuticsl  preparations ; 
but  there  is  a  good  deal  of  vagueness  in  the 
designation,  Concentrated  infhsions,  decoo- 
tionsi  tibctures,  and  liquors,  are  often  termed 
essences ;  and  it  is  by  bo  mesbs  easy  to  dis- 
tinguish the  Ihnits  of  each  kind  of  preparation. 
Some  essences  are  made  by  digesting  vege- 
table substaboes  tat  a  long  time  in  spirits 
The  essences  of  lavender,  of  biusk,  of  ginger, 
and  some  others,  are  made  by  simply  dis- 
solving the  essential  oils  of  those  substances 
ib  spirit.  Many  of  the  fragrant  essences  pre- 
pared by  the  perfbmer  and  the  druggist,  in 
which  the  aromatic  and  volatile  principles  are 
alone  wanted,  are  ibade  by  digesting  the 
ingredients  in  spirit  fbr  a  few  days«  and  then 
distilling.  In  preparing  the  essences  used  for 
perftuning  and  flavouring,  spirit  is  employed 
which  is  perfectly  tasteless,  scentless,  and 
colourless. 

The  delicate  aubetanoe  (Xdled  Etaenee  d* 
Orient  is  made  froin  the  scales  of  the  flsh 
called  the  blay  or  bleak,  and  is  used  as  a 
paint  for  the  inside  of  glass  beads,  to  makcf 
ariafioial  pearls.  A  few  other  essences  are 
used  in  the  manufacturing  arts,  and  a  few  in 
medicdne;  but  most  of  them  are  employed 
either  as  perfimies  or  for  flavouring  food  and 
beverages. 

ESSEX  ia  almost  entirely  an  agriooltural 
ooonty.  The  feeding  of  oxen  ib  winter  is  now 
extensive^  practised  by  all  good  frumen  in 
Essex,  whether  of  strong  or  light  loams.  Ib 
those  farms  which  have  marshes  attaehed  to 
them  a  great  number  of  cattle  is  constantly 
kept.  Along  the  Thames  the  salt  manhes 
are  extensi^  sod  are  profitable  fimn  tbe 
number  of  horses  whioh  are  sent  to  Ibed 
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there  from  London.  Bendes  the  common 
erops  nsiudly  cultivated,  considerable  qoanti- 
ties  of  cole  or  rape-seed,  caraway,  coriander, 
ftnd  teasels  are  raised.  In  that  part  of  Essex 
which  lies  within  a  few  miles  of  London,  the 
ooltivation  of  the  soil  partakes  more  of  the 
garden  culture.  Vegetables,  especially  cab- 
bages, are  raised  in  great  quantities,  and  veiy 
extensive  fields  are  almost  entirely  devoted  to 
the  raising  of  potatoes.  The  cows  and  horses 
in  Essex  are  chiefly  reared  in  Suflblk,  and 
Scotland  supplies  the  oxen  to  fatten.  Many 
ealves  are  fatted,  which  are  lolled  in  the 
county,  or  go  to  London  by  railway.  Essex 
is  not  a  sheep-breeding  county,  although  many 
fine  lambs  are  reared ;  but  they  are  generally 
bought  from  the  breeders  in  Wiltshire  or 
Sussex  in  autnnm,  and  sold  fiat  to  the  butcher 
in  the  succeeding  spring. 

In  Barking,  many  of  the  inhabitants  are 
fishermeu,  or  employed  in  conveying  coals 
and  other  necessaries  from  London  for  the 
nupply  of  Barking  and  other  places  in  the 
neighbourhood.  At  Goggeshall  manufactures 
of  silk  have  nearly  superseded  the  former 
manufSutures  of  woollen.  At  Harwich, 
Maiden,  Bomford,  and  other  towns,  manufa^s- 
tures  are  carried  on  to  a  limited  extent ;  but 
Essex  can  by  no  means  be  considered  a 
manufacturing  county.  Women's  stays  and 
ahoes,  and  small  .wares  in  silk,  are  made  to 
some  considerable  extent  in  the  neighbour- 
hood of  Stratford. 

ESTHONIA  one  of  the  Baltic  provinces  of 
Bussia,  produces  large  crops  of  rye,  bariey, 
and  oats;  wheat,  Indian  com,  hemp,  fiax, 
hops,  and  tobacco  are  also  raised.  The  pro- 
duce of  com  exceeds  the  consumption;  the 
surplus  is  chiefly  used  for  distillation.  As 
the  harvest  season  is  attended  by  heavy  rains, 
the  farmers  have  subterranean  kilns  in  most 
parts,  into  which  the  moist  grain  is  canied 
for  the  purpose  of  being  dried.  Esthonia  has 
lai^  meadows,  and  produces  abundance  of 
hay;  it  has  likewise  good  grazing  grounds. 
The  woods  and  forests,  composed  of  the  fir, 
pine,  elm,  birch,  laroh,  and  beech,  occasionally 
intermixed  with  the  oak,  alder,  linden,  crab- 
apple,  &c.,  are  abundant  Next  to  agriculture, 
the  rearing  of  cattle  is  the  most  important 
branch  of  rural  industry.  The  fisheries  along 
the  coast  and  in  lake  Peipus  are  veiy  produc- 
tive. On  the  islands  ship  and  boat  building  is 
a  source  of  employment.  The  mineral  pro- 
ducts are  building  stone,  potter's  clay,  and 
gypsum;  there  is  abundance  of  peat 

The  manufactures  of  Esthonia  are  extremely 
limited;  the  peasantry  are  clothed  with  linen 
and  coarse  woollen  cloth  woven  in  their  own 
houses,  or  else  with  sheep-skins.    There  are 


about  400  distilleries  scattered  through  the 
province. 

ESTBEMADU'RA,  a  province  of  Spain,  is 
rich  in  jMtttures.  About  four  millions  of  sheep 
come  to  graze,  during  the  winter,  fh)m  the 
other  provinces  on  the  open  pastures  of  Estre- 
madura.  Other  tracts  are  covered  with 
underwood  and  wild  odoriferous  herbs.  There 
are  also  forests  of  oak,  beech,  chestnut,  and 
pine  trees,  where  numerous  herds  of  swine 
feed.  Bacon  and  pork  form  the  most  im- 
portant articles  of  commerce  with  the  other 
provinces  of  Spain.  Game  of  evexy  sort  is 
plentiftil.  The  cultivated  parts  produce  wheat, 
oats,  Indian  com,  flax,  hemp,  and  the  vine, 
olive,  mulberry,  and  lemon  trees.  Excellent 
honey  and  wax  are  also  gathered.  There 
are  mines  of  copper,  lead,  iron,  and  silver. 
The  manufactures  are  few,  consisting  chiefly 
of  leather  and  hata  at  Bad^joz,  Zaire,  and 
Caceres. 

There  is  also  a  province  of  the  same  name 
in  Portugal,  which  is  fertile  and  salnbriona. 
The  rivers,  as  well  as  the  se^-coast,  abound 
with  fish.  The  principal  products  of  the 
oountiy  are  wine,  oil,  maize,  fruits  of  evexy 
sort,  and  cattle.  Wheat  and  oats  are  also 
raised,  but  in  no  great  quantity.  At  BeLem 
there  are  iron  foundries.  At  Alhandn  lime 
and  brick  Idlns.  At  Alemquer  a  paper  mana> 
factoiy.  At  Thomar  there  is  a  large  manufac< 
toiy  for  spinning  cotton,  and  manufaetoriea  of 
hats  and  wonted  stufb.  Setubal  exports  large 
quantities  of  salt  made  from  sea-water  in  the 
neighbourhood,  and  also  wine  and  fruits,  espe- 
cially oranges.  It  is,  next  to  Lisbon  and 
Oporto,  the  most  commercial  place  in  the 
kingdom. 

ETHAL  is  a  substance  separated  from  spex^ 
maceti.  It  is  a  solid,  fhsible  at  neariy  the 
same  point  as  spermaceti,  and  on  cooling 
crystallises  in  plates.  It  is  susceptible  of  onion 
with  various  bases,  with  which  it  forms  salts 
or  soaps. 

ETHER.    [iETHXB.] 

ETHIOPS,  a  temi  now  obsolete,  was  for- 
merly used  by  the  old  chemists  to  denote 
various  dark- coloured  metallic  preparetions ; 
as  EtMopg  MwrtiaUtf  which  is  a  black  oxide  of 
iron :  Hthiopt  MweraUi^  which  is  a  black  mix- 
ture ofmereuiy  and  sulphur,  &c. 

ETIENNE,  ST.,  a  laige  manofSMtnring 
town  in  the  department  of  Loire,  stands 
in  the  centre  of  one  of  the  most  important 
coal  fields  in  iVanoe,  flrom  which  abont 
500,000  tons  of  coal  are  exported  annually. 
It  is  especially  famous  for  the  manufacture 
of  silk  ribbons  and  fire-arms.  Its  ribbons, 
which  sre  exported  to  all  parts  of  the  world, 
ore  unequalled  for  richness  of  colour  and 


899 


ETRUSCAN  WAEE. 


EUDIOMETEB. 


880 


letaty  of  pattern,  and  of  the  quantiiy  ma&a- 
ftetored  an  idea  may  be  formed  from  the 
statament  that  their  yalae  amoimts  annually 
to  opwanis  of  40,000,000  francs.  Oovem- 
meot  orden  for  flre>arms  having  considerably 
Men  off  since  1884,  the  woricmen  have  turned 
thar  attention  to  making  fowling-pieces,  of 
which  30,000  a  year  are  disposed  of,  besides  a 
great  number  of  pistols,  Ac.  The  manufao- 
tore  next  in  importance  is  that  of  hardware 
ufed  Gutleiy.  To  these  leading  articles  of 
industry  are  to  be  added  the  manufactures  of 
sejtbes,  nails  of  all  kinds,  saw  blades,  foils, 
aofila,  Tiees,  files,  silk  and  cotton  velvets,  S£c., 
Ac  The  town  has  also  many  dye-houses  and 
taoyaids;  and  in  the  suburb  of  Terre-Noire 
there  are  important  iron-forges  and  furnaces. 

Many  manufactured  products  from  this  im- 
poilanttown  will  have  a  place  in  the  approach- 
ing Exhibition. 

ETBUSCAK  WARE.  The  ancient  Etru- 
lians  produced  pottery  ware,  specimens  of 
which  still  remain  to  illustrate  the  ingenuity 
of  that  Teiy  ancient  people  after  a  period  of 
tventy-ftTO  or  thirty  centuries. 

The  Etruscan  vases  belong  to  three  dif- 
^rent  periods  of  art,  each  exhibiting  its  pecu- 
liar style.  The  most  ancient  are  those  which 
resemble  the  Egyptian  style:  indeed  it  has 
been  asserted  that  th^  were  imported  from 
Egypt ;  but  it  is  more  probable  that  they  were 
mannfaftured  in  Etruzia,  from  Egyptian 
models.  They  are  partly  coloured  of  black 
and  red  upon  a  pale  yellow  ground;  and 
harpies,  sphynxes,  griffins,  &c.,  are  depicted 
oa  them.  The  next  in  order  are  those  with 
black  l&gares  on  a  red  ground,  in  stiff  and 
angracefnl  outline,  while  the  form  of  the  vase 
itself  ia  very  elegant.  The  third  and  most 
modem  style  exhibits  a  more  graceM  form  of 
THte,  and  gracefiil  and  spirited  figures;  the 
designs,  in  red  figures,  represent  stories  of 
Sttis  and  heroes,  as  well  as  inddents  of  do- 
iBtftielife. 

The  Etruscan  Room  at  the  British  Mu- 
Kva  is  wen  worth  a  study ;  the  specimens  of 
•Boent  pottery    ars   numerous    and   highly 


EUDIO'HETER,  an  instrument  invented 
^  Dr.  Priestley,  and  originally  employed  by 
^  in  ascertaining  the  goodness  of  atmo- 
■pbatie  air  obtained  from  various  places  and 
■ader  different  circumstances.     The  use  of 
the  evdiometer,  termed  eudiometry,  has,  since 
iss  original  contrivance,  been  extended  to  all 
9>Mons  mixtures,  but  especially  to  determin- 
ing the  quantity  of  oxygen  which  they  contain 
vhen  rendting  from  the  operations  of  ana- 


IDbe  pciadple  upon  which  the  use  of  the 


eudiometer  depends,  so  far  as  atmospheric  ur 
and  oxygen  gas  are  concerned,  is  that  of  ex- 
posing them  to  the  action  of  some  substance, 
whether  solid,  fluid,  or  gaseous,  wliich,  on 
account  of  its  affinity  for  oxygen,  combines 
with  it  and  leaves  the  gas  with  which  it  is 
mixed  unacted  upon. 

The  eudiometer  invented  by  Dr.  Priestley 
was  extremely  simple.  He  filled  a  phifd  with 
water,  and  displaced  the  water  with  the  gase- 
ous mixture  to  be  examined ;  the  volume  of 
this  being  noted,  it  was  transferred  into  an 
air-jar.  An  equal  volume  of  nitric  oxide  was 
added  to  it,  and  they  remained  together  a  few 
minutes.  When  this  part  of  the  process  was 
over,  the  gas  was  transferred  to  a  graduated 
glass  tube.  After  noting  the  volume  of  the 
gas,  the  result  was  expressed  in  measures  and 
decimal  parts ;  thus,  when  equal  volumes  of 
common  air  and  nitric  oxide  were  mixed,  and 
they  afterwards  occupied  the  space  of  one 
volume  and  two-tenths.  Dr.  Priestley,  in 
speaking  of  the  air  so  tried,  said  the  measures 
of  the  test  were  1.2,  or  the  standard  of  the  air 
was  1.2. 

Numerous  attempts  have  been  made  to 
render  the  eudiometrical  application  exact  and 
certain  by  Cavendish,  Fontana,  Ingenhouz, 
Sardiniani,  Dalton,  Gay  Lussac,  Henry, 
Thomson,  Davy,  and  others.  The  eudiometer 
of  Scheele  was  a  graduated  glass  tube  contain- 
ing a  certain  volume  of  air,  which  was  exposed 
to  a  mixture  of  sulphur  and  iron-filings  made 
into  a  paste  with  water.  De  Mart^,  instead 
of  using  sulphur  and  iron,  employed  a  solu- 
tion of  sulphuret  of  potassium  prepared  by 
dissolving  sulphur  in  a  solution  of  potash. 
Guyton  employed  sulphuret  of  potassium  also 
in  his  eudiometer,  but  he  used  it  in  a  solid 
state,  and  applied  heat  to  expedite  its  action. 
The  eudiometer  of  Seguin  is  a  glass  tube, 
filled  with  and  inverted  in  mercury ;  a  small 
piece  of  phosphorus  is  put  under  the  open 
end  of  the  tube,  and  by  its  lightness  it  im- 
mediately rises  to  the  top  of  it,  where  it  is 
melted  by  the  approach  of  red-hot  iron.  A 
measured  portion  of  the  gas  to  be  examined 
is  then  passed  into  the  tube ;  the  phospbonis 
inflames  on  each  addition  of  the  gas,  and  the 
mercury  rises,  owing  to  the  condensation  of 
the  oxygen.  The  quantity  of  the  residual  gas 
is  determined  by  transferring  it  into  a  gra- 
duated tube,  and  the  difference  between  the 
quantity  submitted  to  experiment  and  that 
left  after  it  indicates  that  of  the  oxygen  ab- 
sorbed. BerthoUet  also  employed  phosphorus 
in  his  eudiometer,  but  instead  of  heating  it, 
as  in  the  above-described  method,  he  allowed 
combination  to  take  place  between  it  and  the 
oxygen  by  alow  combustion.    Dr.  Hope,  Dr. 


881 


EUPHO'BBnjM. 


StTBS. 


88S 


Henry,  and  Mr.  PepjB,  employed  a  eudio- 
meter, in  whioh  the  test  liquid  was  either  a 
solution  of  iron  impregnated  with  nitric  oodde, 
or  a  solution  of  sulphuret  of  potassium. 
Yolta's  method  of  determining  the  quantity  of 
oxygen  contained  in  gaseous  mixtures  is  fay 
means  of  combustion  with  a  known  Tolume 
of  hydrogen  gas;  for  it  having  been  ascer- 
tained that  when  a  mixtore  of  oxygen  and 
hydrogen  gas  is  fired,  one-third  of  the  dimi- 
nution is  owing  to  the  condensation  of  oxygen, 
we  have  only  to  obserre  the  measure  of  the 
contraction  of  volume  to  ascertain  that  of  the 
oxygen  which  was  present.  Various  modes 
of  effecting  this  have  been  devised  by  Yolta, 
Mitsoherlich,  Br.  Ure,  and  others. 

Bobereiner  has  suggested  a  eudiometrical 
process,  founded  on  his  curious  discovery  of 
the  property  which  spongy  platinum  possesses 
of  causing  the  combination  of  oxygen  and 
hydrogen  gases.  In  this  eudiometer  the 
combination  occurs  without  explosion,  and 
yields  results  of  great  accuracy.  Bobereiner 
found  that  when  the  spongy  platinum  was 
mixed  with  certain  substances,  so  as  to  pre- 
vent its  immediate  and  explosive  action,  it 
caused  the  oxygen  and  hydrogen  to  combine 
with  moderate  rapidity.  Br.  Heniy  and 
Br.  Turner  employed  modifications  of  this 
process. 

EUPHO'HBIUM,  improperly  called  a  gum, 
or  gum-resin,  since  it  is  entirely  destitute  of 
any  gum  in  its  composition,  is  the  concrete 
juice  of  several  species  of  St^harhiaf  either 
exuding  naturally  or  from  incisions  made  in 
the  bark.  Much  of  the  article  foxmd  in 
British  commerce  is  obtained  from  the  Eu- 
phorbia Canarientis,  while  that  which  occurs 
on  the  continent  is  obtained  from  Euphorbia 
officinarum,  and  other  African  species,  parti- 
cularly  from  an  undesoribed  species,  called  by 
the  Arabs  Dergmiue*  The  branches  of  this 
plant  are  used  in  tanning,  and  to  it,  according 
to  Mr.  Jackson,  the  morocco  leather  owes  its 
peculiarities.  By  the  most  recent  chemical 
analysis,  enphorbium  seems  to  consist  of  resin, 
wax,  and  saline  matter  (mostly  malates).  The 
resin  is  the  active  principle,  and  differs  in 
some  respects  ftom  most  other  resins. 

Euphorbium  is  a  powerfrd  acrid  substance, 
causing  irritation  and  inflammation  of  the 
parts  with  which  it  comea  in  contact  It  is 
less  used  in  medicine  now  than  formerly. 

EU'FION  is  the  name  given  to  a  fiquid 
obtained  from  animal  tar,  especially  that  of 
bones  or  honis.  It  is  very  limpid,  colourless, 
inodorous,  and  tasteless;  it  boils  at  about 
840''  Fahr. 

EURE.  This  department  is  one  of  the 
Older  distriota  of  France;  about  80,000^000 


gallons  are  produced  annually.    The  depart- 
ment is  rich  in  iron  ore;  building  stone,  mill- 
stones,  and  paving   granite   are    quarried; 
fullen'  earth  and  potters'  day  are  found.  The 
manufactures    consist  of    fine    and   coarse 
woollen  doths,  linen,  thread,  oalioo,  paper, 
printed  cottons,  ,coUon  yam,  cutlery,  tape^ 
cotton  hosiery,  blankets,  carpets,  wind  inslra- 
ments,  horn  and  boxwood  combs,  glue,  nails, 
pins,  hardware,  in.    There   are   numerous 
Aimaoes  and  foundries  for  the  manufacture  of 
iron,  glass-works,  numerous  flour  and  paper- 
mills,  dye-houses,  fulling-mills,  marble-sawing 
works,    sugar-reflneries,    bleaehing-gronnds, 
important  copper  foundries,  zinc-works,  and 
a  great  number  of  tan-yards.    The  flictories 
of  Tsrious  kinds  are  about  eight  hundred  in 
number.    The  exports  are  composed  of  the 
various  agrioultund  and  industrial  products 
named;  the  imports  diiefly  of  the  raw  mate- 
rial required  in  the  numerous  manufaotures, 
and  of  colonial  produce. 

Louviers,  in  this  department,  is  one  of  the 
chief  seats  of  the  cloth  manufacture  in  IVance ; 
it  has  upwards  of  40  factories,  in  which  from 
7000  to  8000  hands  are  empbyed.  It  has 
been  long  famous  for  the  finest  description  of 
doths  (for  uniforms  ftcj,  which  range  fratn 
30  to  65  francs  an  ell.  Of  late  years  coarser 
cloths,  cassimeres,  fancy  goods  for  trousers, 
mantles,  &c.,  are  also  made.  There  are  also 
several  woollen-yam  factories,  large  tan-yard^, 
bleaching  establishments,  card  factories,  steam  - 
engino  and  mill-work  factories,  dye-houses 
brick-works,  ^a,  and  a  brisk  trade  in  com, 
wood,  charcoal,  flax,  wool,  teazels,  &c. 

This  department  must  not  be  eonfoQn«Ied 
with  that  of  Ettre-eiLoir,  which  bounds  it  on 
the  south.    Eure-et-Loir  is  one  of  the  ddor 
districts  of  Fhmoe.  Besides  wheat,  rye,  barler, 
oats,  leguminous  plants,  teazels,  weld,  Aax, 
hemp,  &c.,  are  grown.     Hops  grow  spon- 
taneously in  some  districts  of  this  departmeTit. 
The  number  of  wind  and  water  mills  for  the 
manufacture  of  flour  is  about  seven  hundrr*!. 
Along  the  course  of  the  Avre  or  Aure  there 
are  important  paper-mills  belonging  to  iht* 
Messrs.  Firmin  Bidot    There  are  also  nnm  ** . 
rous  other  paper-mills,  tanning  and  frillio;;- 
mills,  cotton-spinning  factories,  iron   forveai 
and  fhmaoes   (which  are  supplied  with  or%« 
partly  from  the  mines  of  the  department,  and 
partly  from  those  of  Eure),  and  ftt>m  500  to 
600  factories  and  workshops  of  difihrent  kin«)^. 
Besides  the  articles  indicated,  flannels,  serfro-^, 
draggets,  blankets,  linen,  sieves,  and  woollen 
hosiery,  are  manufactured  and  exported.      A 
great  number  of  caps  are  knitted  of  the  ftn« 
wool  of  Beauce  or  of  Spain,  and  sent  to  ~ 
leans,  whcro  they  are  dyed  of  difibnni 
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and  fiom  «n  important  artaele  of  socpori  The 
imports  are  wine,  brandy,  timber,  wool,  dotii« 
colonial  produce,  dsc  Stone,  marble,  gnuute, 
aad  gjpsom  are  quarried.  Marl  ki  very  abun- 
dant, and  is  need  for  manure.  Btiok-olay  and 
potten*  «2ey  are  founds 

EUBOPS.  AU  the  ootmtrieft  of  Snrope 
are  bneflj  notioed  in  other  parts  of  this  to- 
Imae,  in  reepeot  to  Uieir  ptodoeta,  mannfac- 
tmiog  indnatiy,  and  eommeroe*  We  ivill  here 
gire,  therefore,  simply  ft  few  atatisttoal  details, 
cofeoient  for  re£arenee. 
#  Emope  has  an  area  ol  abont  3,900,000 
square  milea.  This  area  is  drained  by  riTers 
vhieh  flov  into  five  seas,  or  directly  into  the 
Atlantie,  in  the  following  propordon :-— Into 
the  Ompima  650,000  sqaaiemileei  into  the 
fialtio  900,000;  Into  the  Meditemmean 
250,000;  into  the  Atlaniio  direct  000,000;  and 
into  the  Northern  Ocean  and  White  Sea 
iOOfiOO.     The  areas  of  the  seas  themselves 


Meditecraneaii 
Bladi  Sea . . 
Baltio 
Caspian 
White  Sea 


•  • 


•  * 


760,000 
100,000 
180,000 

iao,ooo 

40,000 


The  longest  straight  line  that  can  be  drawn 
tiuoogh  Europe  is  abont  8000  miles*  from 
Cape  St.  Yinoent  to  the  river  Kara  on  the 
Frozen  Ocean.  The  ooast-line  of  Enrope 
eztflnde  shoot  90,000  miles.  The  sovereign 
states  of  Europe  are  abont  00  in  number,  and 
the  popnlatioa  abont  350  milliona«  Nearly 
one-half  of  the  population  profess  the  Bomsn 
religion,  nearly  a  quarter  Frotes- 
and  nearly  a  qoarter  the  Greek 
chorch;  the  remainder  comprise  misoella- 
neoos  sects. 

In  miasral   produce,  Europe  contains  a 

apply  of  moat  of  the  chief  kinds.    In  animal 

pfedaota^  appheable  to  the  aria,  Europe  con- 

taina  a  large  number,  but  is  deficient  in  many 

otkaix.     The  botany  exhibits  the  following 

feacaeess— The  sonthem  dtstiicts  exhibit  a 

■tzQBg    teaemUance   to  the   vegetation   of 

i&Mea  aad  its  s4iaeent  islSnds.  The  vine,  the 

dale,  th»  pieang,  the  prickly  pear,  the  castor- 

cd  plattt,  the  American  aloe*  rice,  the  sugar- 

vae,  the  eotton-planty  maise,  Guinea  corn, 

tbe  %,  the  etlive,the  orange — all  are  met  with 

in  diffnnt  parte  of  the  south  of  Enzopei    At 

^hernk  the  peraUel  of  the  south  of  France,  a 

narlcsd  ehange  occnrs  in  vegetation :  most  of 

the  aoittlaena  equinoetial  forms  of  vegetation 

«nher  disappear  or  beeonie  uncommon.    Still 

Bvnv«  to  the  north,  where  the  vine  begins  to 

iaaiiuiah,  its  plaee  is  better  occupied  by  broad 

pUiiw  of  wheat  and   other  com;  the  hardy 

taea  of  England,  ilaM»  linM,  oak%  ashes| 


aldeiB,  beeches,  birches,  willows,  and  poplaks, 
are  found  evefywhere^  with  rich  pastures,  and 
verdant  fleld&i  unknown  in  the  lend  of  oraogee 
and  myrtles*  At  last,  in  the  more  northern 
districtB  of  the  continent,  Bspens,bird-eherriest 
birches,  lime-treeS)  alders,  Jnnipefs,  spruce- 
fire,  and  pines,  sre  the  principal  trees  that 
remain ;  barley  and  oats  are  the  only  cam- 
plants,  but  potatoes  continue  \o  be  reared  in 
the  short  cold  smnmer. 

EYAPOBATION  is  the  transformation  of 
a  liquid  into  a  gaseous  state  by  the  action  of 
heat.  If  any  liquid  be  placed  in  an  open 
vessel,  it  gradually  diminishes  in  quantity  by 
evi^ration,  and  at  length  disappears.  The 
quantity  of  vapoor  produced  in  a  given  time  is 
proportional  to  the  area  of  the  exposed  sur- 
face; but,  with  equal  temperatnres,  the  escape 
of  vapour  from  different  liquids  varies  in 
rapidi^.  Over  the  surfiMO  of  an  ocean  the 
aqueous  vapour  held  in  the  atmosphere 
amounts  to  an  enormous  quantity.  The  quan- 
tity of  vapour  which  rises  from  a  liquid  de- 
pends mainly  upon  the  temperature ;  but  it  is 
influenced  by  the  state  of  the  atmosphere 
with  respect  to  dryness  or  moisture,  a.dry  and 
warm  atmosphere  being  favourable  to  it.  At 
equal  temperatures,  in  a  dose  vessel,  the  eva- 
poration is  the  same  in  quantity  whether  the 
vessel  containing  the  liquid  contain  also  air, 
or  have  the  air  exhansted  from  it,  but  more 
rapid  in  the  latter  case* 

It  was  found  by  Dalton,  that  at  212''  Fahr., 
the  evaporation  of  water  from  one  square  indi 
of  surface  is  equal  to4JM4  grains  per  minute ; 
and  at  188^  Fahr*,  one  gram  per  minute* 
Dalton  and  Gay  Lussao  have  found  that  the 
evaporation  from  ice  is  equal  to  that  from 
water  at  the  same  temperature.  Dalton  also 
determined  that  the  quantity  of  vapomr  raised 
from  a  given  surCaoe  of  any  liquid,  at  a  given 
temperature,  is  directly  proportional  to  the 
elastic  force  of  the  vapour  at  that  temperature. 
Solid  substances  and  liquids  of  great  specific 
gravity  have  vi^urs  of  small  elastic  force. 
When,  by  evaporation,  a  liquid  is  transformed 
into  a  vapour,  heat  is  abstracted  from  the 
liquid,  and  a  thermometer  in  it  indicates  a 
depression  of  temperatore. 

EXOENTRIO,  or  ECCENTRIC,  in  ma- 
chinery, is  a  kind  of  wheel  in  which  the  axis 
or  centre  of  motion  does  not  coincide  with 
the  geometrical  centre,  or  in  which  the 
periphery  is  not  circular.  Eeccntrics  form  an 
important  class  of  iftechanical  expedients  for 
converting  one  kind  of  motion  into  another. 
They  also  fhmish  means  for  producing,  from 
the  unifonn  speed  of  one  revolving  shaft,  ro- 
tatory motion  of  continnsUy  varying  speed  in 
shafts  plaoed  in  oomiMtioa  with  it» 
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EXCISE  DUTIES.  This  name  is  given 
to  taxes  or  duties  levied  upon  articles  of  con- 
sumption which  are  produced  within  the  king- 
dom ;  and  also  upon  licences  to  permit  persons 
to  cany  on  certain  trades,  the  post-horse  du- 
ties, and  others  of  a  similar  kind. 

Excise  duties  are  said  to  have  had  their 
origin  in  this  country  in  the  reign  of  Charles  L, 
when  a  tax  was  laid  upon  beer,  dder,  peny,  of 
home  production,  by  the  Long  Parliament  in 
1643.  This  act  contains  also  a  list  of  foreign 
articles  upon  which  excise  duties  were  im- 
posed in  addition  to  duties  of  customs  already 
chargeable.  This  act  was  adopted  and  en- 
fbrced  under  the  protectorate  of  Oliver  Crom- 
well ;  and  under  Charies  II.  the  duties  of  ex- 
cise were  granted  to  the  crown  as  part  of  its 
revenue. 

In  eveiy  highly  taxed  countiy,  where  con- 
sTuaption  duties  form  part  of  the  public  re- 
venue, it  would  seem  to  be  hardly  possible  to 
avoid  the  adoption  of  this  dass  of  duties.  In 
England  a  drawback  is  allowed  on  the  expor- 
tation of  domestic  articles  which  are  subject  to 
excise  duty. 

Excise  duties  are  liable  to  this  among  other 
very  serious  objections,  that  the  regulations 
under  which  they  are  collected  interfere  with 
processes  of  manufacture,  so  as  to  prevent 
the  adoption  of  improvements.  Upon  the 
same  premises,  with  the  same  c^>ital  and  the 
same  amount  of  labour,  double  the  quantity 
of  cloths  has  been  printed  which  could  have 
been  printed  previous  to  the  repeal  of  the 
duty  and  the  consequent  abolition  of  the  ex- 
dse  regulations.  The  abolition  of  the  excise 
duty  on  glass  in  1845  was  made  princi- 
pally with  the  object  of  facilitating  improve- 
ments in  the  manufacture;  and  this  result 
has  been  most  remai^ably  apparent  The 
Crystal  Palace,  as  it  is  termed,  could  not  have 
been  built  six  years  ago,  before  the  glass  du- 
ties were  removed ;  neither  the  market  price 
of  glass  nor  the  manufacturing  arrangements 
would  have  permitted  its  construction.  The 
excise  regulations  respecting  the  manufacture 
of  soap  have  prevented  our  soap  manufac- 
turers from  entering  into  competition  with  the 
manufacturers  of  other  countries.  The  eflbct 
of  the  paper  duty  has  been  already  adverted 
to.  [Book  Tradx.]  Another  great  otgection 
to  excise  duties  is,  the  fjaoilities  which  th^ 
offer  for  the  commission  of  frauds  against  the 
revenue. 

In  1797  the  number  of  articles  subject  to 
excise  duties  was  28 ;  15  in  1888 ;  10  in  1835 ; 
and  in  1845  there  were  only  9,  including 
sugar.  The  post-horse  duty  is  under  the 
management  of  the  Board  of  Excise,  and  in 
Ireland  the  duty  on  game  oertiiioates.    The 


brick  duty  was  repealed  in  1850.  The  Mght 
following  articles  are  still  subject  to  these  du- 
ties, and  with  sugar  made  here  oonstitate  all 
the  articles  on  which  the  excise  dntj  is  now 
collected:  — Hops,  licences,  Malt,  Pepper, 
Soap,  British  Spirits,  Vinegar.  All  such  im- 
posts as  the  window  tax  come  under  the  desig- 
nation of  assessed  taxes,  and  not  excise  duties. 

In  1822  the  excise  duties  yielded  for  the 
United  Kingdom  more  than  twice  as  much  as 
the  customs  duties.  In  1821  the  excise  duties 
reached  to  27,400,300/.,  which  is  the  highest 
sum  they  ever  attained.  In  1845  they  were  4 
again  reduced  to  the  amount  at  which  they 
stood  in  1797,  a  little  above  11,000,0001. 

In  1885  the  number  of  traders  in  the 
United  Kingdom  who  were  surv^ed  periodi- 
cally by  excise  officers  was  588,000.  The  coat 
of  these  surv^  in  England  alone  amoonted 
to  533,002/. ;  but  since  1835  several  of  these 
surveys  have  been  abolished. 

The  net  produce  of  the  excise  duties,  in  the 
year  ending  October  10, 1850,  was  12,913,102/. 
Under  the  names  of  the  exoiseahle  artidea 
are  given  in  this  work  a  few  statistical  details 
concerning  the  duties. 

Prior  to  1823  there  were  separate  and  in  - 
dependent  Boards  of  Excise  for  England, 
Scotland,  and  Ireland,  and  the  total  number 
of  the  exdse  commissioners  was  twenty-one. 
The  business  is  now   better  conducted  by 
seven  commissioners,  and  by  one  board  in 
London.   The  commissioneni  hold  courts  and 
decide  summarily  in  ease  of  the  infraotion  of 
the  exobe  laws.    The  number  of  persons  em- 
ployed at  the  chief  excise  office  in  London  is 
about  five  hundred,  while  those  employed  in 
different  parts  of  the  oountzy  are  about  four 
thousand  . 

For  the  management  of  ,ue  business  of  the 
excise  department  the  wliole  of  the  United 
Kingdom  is  divided  intfl^  coUeetions,  and  these 
are  subdivided  into  distriots,  rides,  and  divi- 
sions.  There  are  flfty'^five  ooUectioaa  in  Eng- 
land and  Wales,  exclusive  of  the  London  col- 
lection, and  at  the  head  of  each  is  a  ooUector, 
who  visits  the  prindpal  towns  in  hia  cireaii 
eight  times  a  year  to  receive  the  dnttes  and 
transact  other  business  connected  with  the 
department;  besides  which  he  is  required  to 
have  an  ^e  generally  upon  the  diseipline  and 
efficiency  of  the  service.    The  number  of  ofli- 
cers  in  a  collection  varies  from  fortgrto  ninety. 
The  next  subdivision  of  a  cdUecUon  is  the 
district,  at  the  head  of  which  is  a  saperriRor. 
Next  come  the  subdivisions  of  the  districts 
into  rides  and  divisions,  or  foot-walks.    >vnere 
the  traders  are  scattered,  the  officer  is  obliged 
to  keep  a  horse,  and  his  circuit  is  called   a 
I  zide;  but,  if  a  large  number  of  tradeiv  realde 
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in  a  smaller  drotiit,  they  are  visited  by  the 
officer  on   foot,  and  then   each   portion  is 
tensed  a  division  or  footwalk.     Before  going 
oat  each  day,  the  officer  leaves  a  memorandum 
at  his  home  which  states  the  places  he  intends 
to  sturey,  and  the  order  in  which  he  will  visit 
them;  and  the  exact  thtte  at  which  he  com- 
menoes  each  must  be  entered  in  his  jomfnal. 
The  sQpefviaar  lesurveys  some  of  the  officer^ 
soneTS ;  but  which  they  will  be  the  officer  is 
of  ooune  ignorant;  and  if  enors  are  disco- 
rend  they  most  be  entered  in  the  sttpern- 
sor^  diary.    These  diaries  are  transmitted  to 
the  thief  office  every  two  months,  and  no  offi- 
cer is  promoted  unless  the  diaries  show  him 
to  be  efficient     The  periodical  removal  of 
officers  from  one  part  of  the  comitxy  to  ano- 
ther was  Mr.  Pitt's  snggestion,  ana  is  still 
aet^  npon :  about  1100  officers  change  their 
n?<tdence  yearly.    At  the  chief  office  in  Lon- 
^  m  there  is  a  department  of  Surveyhig-Gene- 
nl  Examiners,  who  are  despatched  to  any 
dntriet  without  previous  intimation^  as  a  ohe(i 
upon  the  acenraey  and  integrity  of  the  super- 
Ttson.    Promotions  take  place  in  the  excise 
department  after  a  certain  fixed  period  in 
^aeh  grade,  and  only  then  when  the  officer 
petitions  for  advancement    This  involves  a 
n^  examination  into  his  qualifications,  which 
is  termed '  taking  out  a  character.' 

EXETEB  is  a  sort  of  western  metropolis. 
It^  manufactures  are  veiy  miscellaneous,  and 
stich  as  befit  the  centre  of  a  large  agri- 
raltaral  district  Its  contributions  to  an  ex- 
Mhitioa  of  manufactures  must  necessarily  he 
of  the  aame  miscellaneous  character  as  its 
produuBiB  generally.  Its  Importance  depends 
Ksinly  on  its  being  a  cathedral  city,  and  the 
'vus  for  a  large  and  friiitftil  district  of 
vmntey. 

ZXVIjOSIOV  is  the  sudden  displacement 
^{  gaseofis  particles,  accompanied  by  a  loud 
Tvport  The  bursting  of  a  bladder  under  the 
vr  pump,  the  bursting  of  a  steam-boiler,  and 
*>>*  firing  of  gunpowder  are  examples.  The 
^^Qsions  which,  in  the  atmosphere,  accom- 
rny  a  flash  of  l^htning,  are  ascribed  to  the 
mH  of  air  into  the  vaooa  produced  when  the 


aqueous  vapours  in  large  portions  of  space 
become  rapidly  condensed.  Detonation  is  a 
species  of  explosion. 

The  bursting  of  steam-boilers  is  sometimes 
occasioned  by  the  formation  of  an  incrusta- 
tion on  the  interior,  which  prevents  the  heat 
ttom  i*adiating  freely  through  the  metal. 

EXPOKTS.      [IMPOBTS  AND  EXPOBTS.] 

EXTEACTS  are  medicinal  preparations  of 
vegetable  principles,  obtained  in  various  ways. 
Sometimes  they  are  merely  the  juices  ex- 
pressed from  the  fresh  plants,  brought  by 
careftil  evaporation  to  Uie  consistence  of 
honey,  and  then  more  properly  denominated 
inspUsated  juices;  at  other  times  they  consist 
of  certain  principles  of  the  fresh  or  dried 
plant  extracted  by  some  menstruiun  in  which 
they  are  soltible,  such  as  water,  proof  spirit, 
or  vinegar,  and  afterwards  evaporated,  as  in 
the  former  case.  According  to  the  nature  of 
the  menstruum  employed  the  extract  is  called 
aqueifUs,  alcoholic,  or  acetoui. 

The  preparation  of  extracts  requires  the 
greatest  care.  The  plants  inust  be  in  every 
respect  of  the  best  quality,  as  regards  the ' 
place  of  their  growth,  season  when  collected, 
(fee,  and  the  evaporation  must  be  conducted 
rapidly,  yet  at  a  low  temperature.  Extracts 
are  simple  or  compound,  according  as  they  are 
prepared  from  one  plant  or  from  several  dif- 
ferent kinds. 

A  well-prepared  extract  should  possess  in  a 
great  degree  the  odour,  and  especially  the 
taste,  of  the  plant  from  which  it  is  obtained ; 
it  should  not  have  either  an  empyreumatic 
smell  or  taste,  and  it  should  have  a  proper 
and  uniform  consistence.  It  is  necessary  to 
preserve  extracts  in  a  dry  situation.  To  assist 
in  keeping  aqueous  extracts,  it  is  customary 
to  sprinkle  a  little  alcohol  over  the  surface 
before  covering  them  up;  but  such  extracts, 
if  made  with  cold  water  and  with  due  care, 
rarely  require  this  precaution.  It  is  proper  to 
examine  the  condition  of  all  extracts  veiy  fre- 
quently, both  during  very  warm  and  very  wet 
weather:  any  portion  which  seems  spoiled 
should  be  immediately  thrown  out 
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FACADE,  is  a  French  term  of  modem  intro- 
daction  into  the  EngUsh  language.  It  ex- 
presses the  face  or  front  view  of  an  edificei 
and  is  often  used  in  speaking  of  architectural 
buildings,  as  the  fapade  of  tlie  Louvre,  or  the 
facade  of  St.  Peter's  at  Rome. 

FACTOR  is  a  mercantile  agent,  who  buys 
and  sells  the  goods  of  others,  and  transacts 
their  business  on  commission.  He  is  in- 
trusted with  the  management  and  disposal  of 
the  goods,  and  he  buys  and  sells  in  his  own 
name,  in  which  particulars  consists  the  main 
difference  between  factors  and  brokers.  The 
chief  part  of  the  foreign  trade  of  a  country  is 
carried  on  through  the  medium  of  factors, 
who  generally  reside  at  a  distance  from  the 
merchants  or  manufacturers  who  employ 
them.  The  common  duty  of  a  factor  is  to 
receive  consignments  of  goods,  to  sell  them, 
and  to  make  remittances  either  in  money, 
bills,  or  purchased  goods,  in  return ;  and  he 
is  paid  by  a  commission  upon  the  money 
which  passes  through  his  hands.  It  is  usual 
for  a  factor  to  make  advances  upon  the  goods 
consigned  to  him,  for  which,  and  for  his  com- 
mission, he  has  a  general  lien  upon  all  the 
property  of  his  employer  which  may  at  any 
tame  be  in  his  hands. 

It  is  the  duty  of  a  factor  to  keep  the  goods 
with  which  he  is  intrusted  free  from  ix^^uy,  to 
keep  a  clear  account  of  his  dealings,  and  at 
proper  times  to  transmit  it  to  his  employer, 
with  information  of  all  the  transactions  and 
liabilities  which  he  has  entered  into  and  in- 
curred in  the  course  of  his  employment,  by 
which  his  principal  can  be  affected ;  also  to 
send  him  advice  of  all  bills  accepted  or  drawn 
upon  his  credit,  and  generally  to  act  with 
fidelity  to  him. 

There  is  another  description  of  factor,  who 
acts  under  what  is  called  a  del  credere  com- 
mission, where,  for  an  additional  per  centage 
he  engages  for  the  solvency  of  the  purchasers 
of  the  goods  consigned  to  him.  In  this  case, 
the  factor  stands  in  the  relation  of  a  surety 
for  the  persons  with  whom  he  deals  on  account 
of  the  employer,  and  he  is  liable  to  his  em- 
ployer only  in  case  of  their  default 

FACTOBIES;  FACTORY-SYSTEM.  The 
word  factory  has  had  two  different  meanings. 
It  formerly  meant  an  establishment  of  mer- 
chants and  factors  resident  in  foreign  coun- 
tries, who  were  governed  by  certain  regula- 
tions adopted  for  their  matoal  support  and 


assistance  against  the  undue  eneroachments 
or  interference  of  the  government  of  the  coim- 
tries  in  which  they  resided.   In  modem  times 
these    factories   have,  in  a  great  measme, 
ceased  to  exist,  because  of  the  greater  degree 
of  security  which  merchants  S&d  as  regards 
both  the  justice  of  those  governments  and  tlie 
protection,  when  needed,  of  thdr  own  coanti}'. 
The  Venetians,  Genoese,  Portuguese,  Dutch, 
French,  and  English  have  all  bad  establish- 
ments of  the  nature  of  factories.    In  Ghiaa 
the  Portuguese  established  a  factory  at  Macao, 
and  the  English  at  Canton.  In  most  instances 
factories  have  at  first  obtained  tiie  privilege  of 
trading,  and  afterwards  procured  for  the  pre- 
cinct assigned  to  them  some  exemption  from 
the  jurisdiction  of  the  native  courts.    In  this 
state  of  things  the  supreme  government  of 
the  countiy  whose  subjects  havo  established 
the  factory  prepare  la^ws  for  its  control  and 
administration,  and  treat  it  in  fact  as  if  it 
were  its  dependency,  though  the  sovereignty 
of  the  native  govemmant  is  undisputed. 

But  in  its  usual  acceptation,  the  word  fac 
tory  has  now  a  different  meaning.  By  the 
Factory  Act  of  IS-U,  a  factory  means  any 
building  wherein  steam,  water,  or  other  me- 
chanical power  is  used  to  work  any  machinery 
employed  in  the  manufacture  of  ooUon,  wool, 
hair,  silk,  flax,  hemp,  jute,  or  tow. 

What  is  called  the  Factory  System  owes  it^ 
origin  to  the  invention  and  sldll  of  Arkwiight; 
and  it  is  probable  that  but  for  the  invention 
of  spinning  machinery,  and  the  oonsequeni 
necessary  aggregation   of  large  numbers  of 
workmen   in   cotton-mills,  the    name  would 
never  have  been  thus  applied.    It  is  in  ll^«^ 
cotton-mills  that  the  factory  system  has  heen 
brought  to  its  highest  state  of  perfection.  The 
power  of  subdivision  of  employment  aoooitl' 
ing  to  strength  and  skill,  and  that  of  bringing 
to  bear  upon  every  distinct  process  exactly  ai 
much  force  as  is  necessary,  without  waste,  am 
the  two  great  and  valuable  advantages  of  tb< 
factory  system. 

The  legislature  has  interfered  to  preveo 
children  in  factories  being  tasked  beyond  tbeii 
strength,  to  the  permanent  ii^ury  of  tiu-i 
constitutions.  This  abase  was  the  mote  t 
be  apprehended,  beoaose  a  large  proportion  < 
the  children  engaged  in  cotton-spinning  ^ 
not  directly  employed  by  the  maoters,  but  ai 
under  the  control  of  the  «ptnnois,  a  higVv 
paid  class  of  workmen,  whoae  earnings  great 
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depend  upon  the  length  of  time  during  which 
they  can  keep  their  young  assifitants  at  work. 
A  parliamentarjr  committee  sat  for  the  inyes- 
tigation  of  this  subject  in  1832,  and  subse- 
quently a  commission  was  issued  by  the 
CFown  for  ascertaining,  by  examinations  at  the 
fictories  themselves,  the  kind  and  degree  of 
abuses  that  prevuled,  and  for  suggesting  the 
proper  remedies.  In  consequence  of  these 
inqoiriee,  an  act  was  passed  in  1833  for  regu- 
lating fActories.  This  act  was  amended  by 
that  of  1844. 

On  January  1, 1846,  a  new  act  came  into 
operation^  which  brought  print-works,  or 
cahco-printtng  establishments,  within  the  ope- 
ntion  of  the  factory  regulations.  By  the 
terms  of  another  act,  passed  in  1847,  *no 
children'  or  'young  persons'  are  to  work  in 
a  iactoiy  more  than  11  hours  a  day,  from 
July  1,  1847 ;  nor  more  than  10  hours  a  day 
from  Hay  1,  1848.  The  same  provisions 
were  made  in  respect  to  all  women  of  what- 
ever age;  so  that  at  the  present  time  the 
woik-honrs  of  women,  boys,  and  girls,  are 
hmited :  those  of  men  unlimited  by  any  enact- 
ment. By  an  act  passed  in  1850,  a  few  minor 
changes  were  made,  chiefly  with  a  view  to  pre- 
vent night-work  in  factories.  The  *Ten 
Hours'  Bin,'  advocated  by  many  persons, 
would,  if  passed,  limit  the  working  hours  of 
males  in  factories. 

The  United  Kingdom  is  divided  into  four 
ttetorj  dbtriets,  presided  over  by  four  inspec- 
ton  and  several  sub-inspectors.  Each  in- 
spector presents  a  report  half  yearly  to  the 
Home  Seeretazy,  respecting  the  state  of  the 


Factoriflft 
Eoglaod  and  Wales    8,689 

Scodend        ....        050 

Trelnod 91 


SpindlM. 
22,850,010 
2,256,403 
532,303 


4,330         25,638,716 

hk  this  table,  the  horse-power  includes  both 

steam  engines  and  water-wheels  employed  in 

working  the  machinery  in  the  factories ;  they 

se  nearly  in  the  ratio  of  four- fifths  steam 

power  to  one-fifth  water  power.     The  term 

tiildrem  is  implied  to  those  at  and  tmder  13 

years  of  age ;  from  13  to  18  the  term  applied 

i)  fomm^  persons. 

Taking  the  whole  of  the  United  Kingdom 

in  one  entry,  and  regarding  only  the  ages  and 

*«xes  of  the  persons  employed,  we  find  the 

folkvwing  numbers : — 

MaIm.  Femalef. 

Under  13   .       19,400        15,722=  35,122 

13  to  18    .       67,864  \     ooq  wt- rm  qnT 
Above  18  .     157,866}  _329^=. 665,307 

245^30       345,299=590,420 


factories  within  his  district  These  reports 
occasionally  give  such  information  as  will 
show  the  number  of  factories  and  work-people. 
In  1845,  Mr.  Homer,  whose  district  is  very 
nearly  coextensive  with  the  county  of  Lanca- 
shire, gave  the  following  as  the  state  of  his 
district  in  that  year : — 

Worker!   Worktrt     Power 
MilU.  under  1&  18  A;  above*  Looms* 

Cotton  Mills  1,724  69,155  128,305  138,717 

Woollen  do.      241  5,456  6,485  3,237 

Flax        do.        71  2,255  3,336  „ 

Silk         do.        32  3,121  3,324  995 

2,068    79,087    141,450  142,940 

The  great  strength  of  the  wooUen  and 
worsted  trades  lay  in  another  district,  con- 
cerning which  similar  returns  were  not  made. 
In  September  1848  the  mills  and  works 
within  the  limits  of  the  town  of  Manchester, 
subject  to  the  factory  laws,  were  as  follow : 

MUlsi  Hands. 

Cotton     .    .      96  26,809 

Silk     .    .    .        8  2,850 

Worsted  .    .        3  169 

Small  Wares      17  1,752 

Print  Works        4  1,172 

Dye  Works  .      23  1,847 

In  1850  a  return  was  made  to  the  House  of 
Commons  respecting  factories,  more  detailed 
and  instnictive  than  any  before  prepared.  We 
will  give  a  few  of  the  results,  calculated  to 
illustrate  different  aspects  of  the  subject. 

First,  in  respect  to  different  parts  of  the 

United  Kingdom  we  have : — 

Power  Horae  Children  ToUl 

Loome.  Power.         Employed.    Employed. 

272,588        109,824        34,155        495,707 

23,811  19,861  929  75,688 

2,517  4,532  38  24,687 


298,916        134,217        35,122        596,082 

In  respect  to  females,  one  entry  includes 
young  persons  and  aduUs^  as  the  same  laws  now 
apply  to  both  classes.  Of  100  persons  work- 
ing in  factories  58  are  females  and  42  males. 
About  6  per  cent  of  the  workers  are  under  13 
years  old. 

The  next  classification  we  shall  notice  is 
that  which  depends  on  the  kind  of  operations 
carried  on.  There  are  four  classes,  as  fol- 
lows:— 

Spinning  factories       2,636 

Weaving  factories        454 

Spinning  and  weaving  factories  . .     1,005 
Not  specified        505 

4,600 
Next  in  regard  to  the  five  principal  kinds  of 
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materials  employed,  we  find  the  factories  to 

be  distribnted  as  follows : — 

Cotton  factories   ..     1,982  390,924 

Woollen      „        ..     1,497  74,443 

Worsted      „        .,        601  79,787 

Flax  ,<        ..        393  68,434 


Silk 


377 


42,544 


4,600  596,082 

The  number  of  factories  here  given  (4,600) 
is  in  excess  of  that  given  in  the  first  table 
(4330) ;  this  probably  arises  from  some  of  the 
&ctories  being  entered  twice,  in  cases  where 
they  work  mixed  fabrics  of  cotton  and  woollen, 
or  cotton  and  silk,  or  woollen  and  silk.  The 
cotton  factories  are  rather  less  than  half  the 
whole  number,  but  employ  more  than  half 
the  entire  number  of  operatives.  The  average 
number  of  operatives  in  cotton  factories  is 
120 ;  the  average  in  all  factories  is  75.  Out 
of  the  1932  cotton  factories,  no  less  than 
1235  are  in  Lancashire;  out  of  the  1998 
wooUen  and  worsted  factories,  no  less  than 
1298  are  in  Yorkshire.  It  will  be  seen  that  a 
remarkable  parallelism  exists  in  these  num- 
bers ;  64  per  cent  of  all  the  cotton  factories 
are  in  Lancashire,  and  65  per  cent  of  all  the 
woollen  and  worsted  factories  are  in  York- 
shire. 

FAHRENHEIT,  GABRIEL  DANIEL,  is 
noticeable  here  on  account  of  one  particular 
invention.  He  was  bom  at  Danzig,  near  the 
end  of  the  17th  eentury,  but  the  precise  year 
of  his  birth  is  unknown.  His  taste  inclined 
strongly  to  scientific  pursuits,  and  having  tra- 
velled through  different  parts  of  Germany  in 
order  to  acquire  information  respecting  the 
subjects  of  his  studies,  he  came  to  Holland, 
and  established  himself  at  Amsterdam  as  a 
maker  of  philosophical  instruments.  He  is 
chiefly  distinguished  for  the  invention  of  that 
particular  scale  which  he  applied  to  thermo- 
meters [Thermoueter],  and  which  has  ever 
since  been  generally  in  use  in  this  country. 
He  was  elected  a  Fellow  of  the  Royal  Society 
of  London  in  1724,  and  wrote  some  papers  in 
the  < Philosophicid  Transactions'  for  that 
year.    He  died  in  1740. 

FAIR.  Anciently,  before  any  flourishing 
towns  were  established,  and  the  necessaries 
or  ornaments  of  lif^,  from  the  convenience  of 
communication  and  the  increase  of  provincial 
towns,  could  be  procured  in  various  places, 
goods  and  commodities  of  every  kind  were 
chiefly  sold  at  ffurs;  to  which,  as  to  one  uni- 
versal mart,  the  people  resorted  periodically, 
and  supplied  most  of  their  wants  tot  the  en- 
suing year.  WharUm,  in  his  *  History  of 
English  Poetiy,'  has  given  us  a  curious 
aoconnt  of  thai  of  Bt  Giles's  hiU  or  down, 


near  Winchester.  It  was  instituted  by  Wil- 
liam the  Conqueror,  at  f\rst  for  three  days, 
which  were  afterwards  extended  to  sixteen. 
Its  jurisdiction  extended  seven  miles  round, 
and  comprehended  even  Southampton,  then  a 
capital  trading  town ;  and  all  merdiants  who 
sold  wares  within  that  circuit,  unless  al  the  fair, 
forfeited  them  to  the  bishop.  As  late  as  1512, 
as  we  learn  from  the  Northumberland  House- 
hold-book, fairs  still  continued  to  be  the  prin- 
cipal marts  for  purchasing  necessaries  in  large 
quantities,  which  are  now  supplied  by  the  na- 
merous  trading  towns. 

The  fliirs  of  Frankfort-on-the-Main  and 
Leipzig  are  still  pre-eminent  in  Europe.  A 
veiy  large  part  of  the  book-trade  of  Germany 
is  centered  in  the  Easter  fair  at  I^dpzig. 

The  fair  at  Nischnei  Novgorod,  in  Russia, 
between  the  river  Oka  and  the  river  Volga,  is  Uio 
Urgest  at  the  present  day :  200,000  risitors 
are  said  to  attend  it,  and  commodities  to  the 
amount  of  4,000,000f.  sterling  to  be  disposed 
of.    There  is  also  a  singular  fair  held  at  Ber- 
bera,  on  the  coast  of  Adel,  in  Eastern  Afiica. 
Throughout  nearly  the  irhole  of  the  year  the 
place  is  abandoned  to    the  hyena  and  the 
jaekall,  and  the  huts  are  left  open ;  but  as  the 
period  of  the  fair  Approaches,  caravans  of 
camels,  horses,  mules,   asses,  and  troops  of 
warriors  continue  to  arrive,  and  in  a  short 
time  the  desert  is  animated  by  the  presence  of 
many  thousands  of  persons,    who,   hating 
transacted  their  business,   dis{>erse,  and  the 
place  resumes   its  desolate    solitude.     The 
great  commercial  fair  at  Beaucaire  in  Franco 
has  been  already  described.     [Beaucaibe-] 

FALKLAND    ISLANDS.      These  remotie 
islands  wiU  in  time  acquire  commercial  im- 
portance.    They  are  situated   in  the  South 
Atlantic,  and  consist  of  two  islands  of  con»de 
rable  size,  and  many  smaller  ones.  East  Falk- 
land is  about  90  miles  long,  and  on  an  ave- 
rage 40  miles  wide ;  West  Falkland  is  about 
80  miles  long,  with  a  mean  vridth  of  about  25 
miles.    The  smaller  islands,  about  two  hun- 
dred in  number,  vary  considerably,  ttojn  1^ 
miles  in  length  and  8  in  width,  to  mere  islets 
of  half  a  mile  in  diameter.     The  area  of  lh« 
whole  Is  about  6000  square  miles. 

The  Falklands  are  moderately  fertile,  and 
contain  several  good  harbours.  Small  coloni<4 
were  formed  there  by  the   French   and  tbt^ 
English  in  the  last  centttry,  but  flfV4^rwards 
abandoned.  When,  however,  it  was  found  thit 
the  islands  formed  a  convenient  halting  plsce 
for  southern  whalers,  the  Republic  of  Buenos 
AjTes  took  possession  of  them  in  li**20.    Kn? 
land    protested    against    this    step   in   lb'«9> 
Meanwhile  the  government  of  Buenos  Ajtcs 
had  formed  a  settlement  at   Port  Louis  in 
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182*3,  bat  Great  Britain  asserted  its  rights, 
and  the  coIodj  was  giyen  up  to  the  English 
in  183*3.  The  islands  have  since  assumed  the 
condition  of  a  regular  British  colony,  and  in 
1^44  a  new  town  was  laid  out  on  the  southern 
shore  of  Stanley  Qarhonr,  a  land-locked  inlet 
sheltered  from  every  wind. 

In  a  recent  letter  from  Falkland  it  is  said : 
*  The  number  of  wild  cattle  now  upon  East 
F&lkland  is  estimated  at  over  150,000  head, 
m  addition  to  which  there  are  herds  of  several 
thousand  tame  stock,  and  about  8000  wild 
horses,  with  several  troops  of  tamed  horses, 
soroe  imported  from  South  America,  and  some 
of  the  native  breed,  truned  to  assist  in  cap- 
turing and  managing  the  cattle.  This  latter 
vork  is  chiefly  performed  by  a  class  of  men 
called  Ouachos,  natives  of  the  Pampas  of  La 
Plata,  whose  occupation,  from  childhood  up- 
vaids,  is  the  pursuit  and  sul^ection  of  the 
vild  herds  which,  in  countless  numbers,  cover 
tho^  vast  plains ;  but  latterly  several  English 
and  Irish  men  have  been  initiated  in  the  arts 
of  the  Guachos,  and  have  proved  themselves 
quite  as  skilful  as  the  Sou^  American  hun- 
ters, whilst  they  conduct  their  perilous  occu- 
pation with  more  humanity  and  consequently 
with  greater  profit  to  their  employers.  It  is 
found  that  all  esculent  vegetables,  particularly 
carrots,  pazsneps,  and  turnips,  thrive  and  grow 
to  great  perfection  in  these  islands,  the  climate 
cf  which  is  remarkably  salubrious.  As  a  naval 
'station,  there  can  be  no  question  that  the 
Falklands  are,  at  the  present  juncture,  more 
than  at  any  former  period,  a  most  important 
ptrssession  of  the  crown.' 

FALLOW  is  a  portion  of  land  in  which  no 
^ced  is  sown  for  a  whole  year,  in  order  that 
the  soil  may  be  left  exposed  to  the  influence 
'•r  the  atmosphere,  the  weeds  destroyed  by  re- 
I^atM  ploughings  and  harrowings,  and  the 
f'enJity  improved  at  a  less  expense  of  manure 
t>i£n  it  would  be  if  a  crop  had  been  raised 
nj-'in  it. 

The  practice  of  fallowing  land  is  as  old  as 
trif>  Roman  Empire.  It  appears  that,  where- 
tver  the  Bomans  extended  their  conquests 
arid  planted  colonies,  they  introduced  this 
raode  of  restoring  land  to  a  certain  degree  at 
frrrcility  when  exhausted  by  bearing  grain. 
The  attention  of  agriculturists  has  in  later 
trr.es  been  tamed  to  lessen  the  necessity  of 
CkUows,  and  to  substitute  some  other  means 
''•f  restoring  fertility.  It  is  acknowledged  by 
&l!  experienced  farmers  that  manure  alone  is 
^oi  sufficient  for  this  purpose.  The  ground 
ita^t  be  tilled  and  noxious  weeds  destroyed ; 
^d  the  only  efficacious  mode  of  doing  so  is 
to  stir  the  ground  at  the  time  when  their  seeds 
have  vegetated*  their  roota  have  made  shoots, 


and  before  any  new  seed  ean  ripen.  light 
sandy  soils  require  only  cleansing  from  weeds ; 
and  if  this  can  be  done  without  leaving  them 
fallow  for  a  whole  summer,  a  great  advantage 
will  be  obtained.  This  has  been  effected  com- 
pletely by  the  cultivation  of  turnips  and  clover, 
which  was  first  practised  in  the  light  soils  of 
Flanders,  and  afterwards  introduced  into  the 
similar  soils  of  Norfolk,  from  whence  it  has 
spread  all  over  Great  Britain,  and  is  beginning 
to  be  adopted  more  generally  in  Ireland.  On 
light  lands  the  preparation  fbr  the  turnips, 
the  abundant  manuring  and  subsequent  hoe- 
ing, are  as  effectual  in  cleansing  the  land  and 
bringing  it  into  a  fertile  state  as  ai^  complete 
fallow  could  ever  be;  and  the  clover  smothers 
and  destroys  the  weeds  which  may  have  come 
up  amongst  the  barley  or  oats  sown  after  the 
turnips.  On  heavy  soils  it  is  often  impossible 
to  keep  the  land  clear  of  weeds,  in  wet  cli- 
mates and  unfavourable  seasons,  without  a 
complete  fallow,  and  when  this  is  the  case  it 
is  best  to  do  the  thing  effectually.  Upon  cold 
wet  soils,  which  should  always  first  of  all  be 
well  underdrained,  no  pains  should  be  spared 
to  get  the  land  p^ecUy  clean. 

The  advice  given  by  the  late  Mr.  Rham  was 
— Avoid  fallows  if  you  can  keep  your  land 
clean ;  but,  when  you  fallow,  do  it  effectually, 
and  improve  the  soil  at  the  sapae  time  by 
chalk,  lime,  or  marl,  according  to  circum- 
stances. Do  not  spare  either  plougha  or  har- 
rows in  dry  weather.  In  short,  neither  plough- 
ing nor  manuring  alone  will  keep  a  soil  in  a 
good  fertile  state.  There  must  be  an  occa- 
sional fallow  for  some  soils,  and  turnips  or 
similar  husbandry  for  others. 

FALMOUTH.  The  harbour  of  this  Cor- 
nish seaport  is  an  extensive  bay,  well  pro- 
tected by  the  surrounding  highlands,  and  so 
conveniently  situated,  that  vessels  have  fre- 
quently been  able  to  proceed  on  their  vqyage 
from  this  port,  while  those  from  Plyinouth 
and  Portsmouth  have  been  forced  back  by 
contrary  winds  before  they  could  reach  the 
mouth  of  the  Channel.  The  exports  consist 
principally  of  the  produce  of  the  tin  and  cop- 
per mines.  The  number  of  sailing  vessels  re- 
gistered at  the  port  is  about  120. 

Unfortxmately  for  Falmouth,  the  non-exist- 
ence of  a  railway  through  Cornwall  has  nearly 
deprived  this  town  of  its  former  importance  as 
a  packet  station.  Southampton  has  risen  in 
its  stead,  on  account  of  its  admirable  position 
in  respect  to  communication  with  the  metro- 
polis. Nothing  but  a  complete  line  of  railway 
will  restore  Falmouth  as  a  packet  station ;  and 
even  that  could  only  occur  after  the  expiration 
of  existing  contracts  between  the  Government 
and  the  various  steam-packet  oompanies. 
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FALUN,  ft  town  in  Sweden,  the  capital  of 
the  province  of  Dalecarlia,  is  celebrated  for 
the  great  mine  of  copper,  which  is  in  the  mid- 
die  of  the  town,  and  which  also  yields  small 
quantities  of  gold,  silver,  and  lead,  besides 
vitriol,  ochre,  and  brimstone.  There  are  a 
few  manufactures  of  tobacco,  linen,  cotton, 
and  wooL 

FAN.  This  name  is  given  to  an  instrument 
or  machine  for  agitating  the  air  by  the  wafting 
or  revolving  motion  of  a  broad  surface  for  the 
purpose  of  producing  artificial  currents.  Large 
revolving  fans,  driven  by  machinery,  are  fre- 
quently used  either  to  facilitate  the  cooling  of 
fluids  or  the  process  of  winnowing,  or  as  blow- 
ing machines  to  urge  the  combustion  of  a 
fire,  or  to  assist  in  ventilation.  Another  ap- 
plication of  such  an  apparatus  is  for  the  pur- 
pose of  regulating  or  checking,  by  the  resist- 
ance of  air  to  its  rapid  motion,  the  velocity  of 
light  machinery.  A  familiar  example  of  such 
an  use  is  afforded  by  the  revolving  fans  of  a 
musioal  snuff-box. 

FAN  MANUFACTURE.  The  manufiw- 
ture  of  ladies'  fans  is  a  larger  department  of 
industry  than  many  persons  would  suppose. 
After  a  considerable  interval,  during  which 
fans  were  little  used,  they  have  lately  come 
again  into  favour;  and  the  manufacture  is 
conducted  in  France  on  a  considerable  scale. 
The  firm  of  M.  Duvelleroy  at  Paris  are  pre- 
paring some  magnificent  specimens  for  the 
Great  Exhibition.  From  an  account  of  that 
establishment  recently  given  in  the  *  Exposi- 
tor,'we  learn  that  M.  Duvelleroy  has  prepared 
a  whole  set  of  fans  displaying  the  stories  of 
the  *  Arabian  Nights,'  intended  by  the  Grand 
Sultan  as  presents  for  the  ladies  of  his  harem ; 
they  are  to  be  submitted  to  the  lady  of  the 
Turkish  Ambassador  at  Paris,  before  being 
iransmitted  to  Constantinople.  M.  Duvelleroy 
.nanufactures  fans  for  the  coinis  not  only  of 
European  countries,  but  for  those  even  of 
Africa  and  Asia.  It  is  said  that  we  shall  have 
submitted  to  our  inspection  at  the  Exhibition 
-.  fan  now  being  made  for  the  Emperor  of 
Morocco,  at  a  cost  of  more  than  1000^  An- 
other is  now  in  progress  for  the  Empress  of 
Russia. 

From  the  source  above  referred  to  we  ga- 
ther some  curious  detuls  concerning  the  fan 
manufacture.  Fans  were  known  in  the  East 
from  remote  ages ;  but  they  are  not  supposed 
to  have  been  introduced  into  western  Europe 
until  the  time  of  the  crusaders.  About  the 
16th  century  fans  came  into  very  general  use ; 
generally  made  by  fixing  peacock  or  ostrich 
feathers  in  a  handle  of  gold,  silver,  or  ivory. 
As  early  as  1022  the  fan  manufacturers  formed 
one  of  the  industrial  guilds  of  Paris.    In  the 


time  of  Louis  XIV.  the  Jesuits  who  retoraed 
from  China  brought  over  specimens  of  the 
Chinese  folding-fan,  which  at  once  superseded 
the  former  shape.  When  the  Edict  of  Nantes 
drove  so  many  artisans  out  of  France,  fan 
makers  were  among  the  number;  they  came 
to  England,  where  the  trade  became  esta- 
blished on  a  firm  footing.  Just  a  centniy  after- 
wards, the  French  Revolution  crushed  the  re- 
mains of  the  manufacture  in  France,  and 
England  became  the  chief  emporium  of  fans. 
At  the  terminationof  thewar  the  manufacture 
revived  in  France;  and  so  congenial  is  it  to 
the  taste  of  that  nation,  that  France  now  al- 
most entirely  monopolises  the  manufactnre, 
veiy  few  fans  being  made  in  England. 

It  is  said  that  Duvelleroy  employs  2000 
persons — a  statement  scarcely  credible;  he 
has  made  it  a  point  to  grasp  the  two  extremes 
of  the  scale  in  costliness  as  well  as  all  inter- 
mediate degrees,  for  he  makes  fans  from  one 
halfpenny  each  to  one    thousand    guineas. 
Every  halfpenny  fan  goes   through  no  less 
than  fifteen  hands :  a  proof  that  the  factoiy 
system  must  be  thoroughly  carried  out  in  that 
establishment    DuveUeroy's  fans  are  sent  to 
all  parts  of  the  world,  and  are  now  competiDg 
in  the  East  with  those  of  China.  Spain  is  tiy- 
ing  to  maintain  a  home  manufacture,  but  all 
the  best  specimens  come  from  Paris.  America 
affords  the  best  markets,  for  while  the  ladies 
of  North  America  closely  imitate  the  fashions 
of  Paris,  those  of  South  and  tropical  America 
are  passionately  fond  of  gorgeous  fans,  on 
which  the  most  exciting  scenes  are  punted  in 
the  most  dazzling  colours.     Duvelleroy  has  a 
large  corps  of  inteUigent  artists,  who  study 
the  peculiar  tastes  of  every  nation  in  respect 
to  pictures  and  colours. 

In  the  manufacture  of  fans,  the  chief  parts 
are  called  the  handU,  thq  &rtfi«,  the  panachn^ 
the  end^  and  the  Uaf.    Tl^e  handle  is  the  part 
at  which  all  the  rest  of  the  fan  is  hinged  toge- 
ther, and  which  is  made  of  ivory,  wood,  or  any 
hard  material.    The  hrin*^  or  radiants,  from 
twelve  to  twenty-four  in  number,  radiate  from 
the  handle ;  they  are  aboat  four  inches  long. 
The  ends  are  elasUo  pieces  which  connect  the 
brins  with  the  handle,  and  which  form  with 
them  the  skeleton  of  the  fan  ;  they  are  made 
of  mothel^o' -pearl,  tortoise-shoU,  ivory,  hom, 
ebony,   bone,  citix>n-wood,     sandal-wood,    or 
plun  wood,  and  are  rivetted  with  diamonds, 
gold,  pearls,  or  more  cheap  material,  according 
to  the  price.    The  panaches  are  the  two  outer- 
most brins,  made  wider  and  stronger  than  the 
rest  for  security.    The  leaf  is  the  surface  of 
the  fan,  cut  into  the  form  of  the  segment  of  a 
circle.   It  is  made  of  paper,  of  cabretille  (very 
delicate  kid-skhi),  vellam,  parchment,  satin, 
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tofltfy  gmze,  or  cr^pe,  according  to  ciroiim- 
ttanoes.  There  are  as  many  folds  or  plaits 
given  to  this  leaf  as  there  are  bzins ;  and  the 
biitts  goTem  the  opening  and  closing  of  the 
leaf. 

It  ia  in  the  painting  and  decorating  of  the 
leaf  that  the  costliness  of  the  best  fans  chiefly 
eonsbts.  DaTelleroy  has  a  number  of  highly 
paid  and  accomplished  artists  engaged  in  this 
department* 

The  Chinese  workmen  are  not  permitted  by 
the  Emperor,  it  ia  said,  to  send  goods  to  Eng- 
land for  the  approaching  Exhibition ;  bat  M. 
DirraOeroy  is  abont  to  send  some  choice  speci- 
mens of  Chinese  fans,  as  well  as  others  of  his 
own  manafeu^tore. 

FABM.  In  the  present  state  of  agricnltnre, 
a  man  who  takes  a  Uatm.  of  200  acres  of  arable 
land,  or  land  partly  arable  and  partly  good 
pasture,  will  require  from  1600/.  to  2000/. ; 
and  it  is  not  the  interest  either  of  the  landlord 
or  the  tenant  that  he  should  take  the  farm  un- 
less he  can  command  that  sum.    The  amount 
of  ca|»tal  required  depends  in  a  great  degree 
also  on  the  quality  of  the  land ;  yeiy  rich  land 
requires  less  capital  in  proportion  to  the  rent 
than  poor  land.    Besides  the  quality  of  the 
soil,  many  other  drcumstances  determine  the 
valoe  of  a  farm.    The  roads,  especially  those 
which  lead  to  the  neighbouring  towns,  whence 
manure  maybe  obtained,  are  a  most  important 
object ;  and,  if  there  is  water-carriage,  it  greatly 
enhances  the  value  of  the  farm.  The  roads  to 
the  fields,  and  the  distance  from  these  to  the 
fann-yard ;  the  convenience  of  having  good 
pasture,  or  land  easily  laid  down  in  grass,  near 
the  homestead;  and  especially  the  situation 
of  the  finm  bmldingswi^  respect  to  the  land, 
and  the  abundance  of  good  water — are  all  cir- 
nmntanoea  which  must  be  well  considered, 
and  which  will  greatly  influence  the  probable 
pit^ta,  and  consequently  the  rent  which  may 
be  fairiy  offered. 

I^rge  straggling  farm-buildings  are  incon- 
venient, and  cost  much  in  repairs.  The  yard 
**'  yards  in  a  large  farm  should  be  sheltered 
en  the  north  side  by  the  bams,  which  need  not 
be  8o  extensive  as  used  formerly  to  be  thought 
iKeessaiy.  Every  farm  which  is  so  extensive 
•»  to  require  more  than  one  floor  to  thrash 
tbe  com  on  ought  always  to  have  a  thrashing- 
miD  attached  to  it.  A  amaU  yard,  distinct 
fpm.  the  other,  with  sheds  for  the  cattle  to 
^beher  themselves  nnder  in  wet  and  stormy 
v«ath<r,  is  a  great  advantage.  The  cart-sheds 
<bo«ild  be  in  the  stack-yard,  which  properly 
otenjnta  a  space  north  of  the  bam.  There 
*lMtdd  be  a  sufllcient  number  of  stands  with 
fnper  pillars  and  ftvmes  to  build  stacks  on. 
Oa  each  aide  of  the  yard  should  be  placed  the 


stables,  cow-houses,  and  feeding-stalls,  with  a 
pump  of  good  water  near  the  last,  and  conve- 
nient places  to  put  hay,  straw,  and  turnips  in, 
with  a  machine  to  cut  them.  An  under-ground 
cistern  near  the  cow-house  and  stables,  into 
which  the  urine  and  washings  of  the  cow-house 
may  run  by  means  of  a  sink  or  drain,  is  a 
most  useful  appendage.  Light  thatched  roofs 
are  sufficient  for  the  sheds  and  smaller  build- 
ings, and  even  for  the  cow-houses  and  sta- 
bles. 

In  the  old  system  of  agriculture  a  third  of 
the  gross  average  produce  was  oonsidered  as 
a  fair  rent  for  a  farm,  including  all  the  direct 
payments  for  the  occupation  of  the  land,  such 
as  tithes,  rates,  and  taxes ;  another  third  was 
supposed  to  cover  the  labour  and  expenses  of 
the  farm  and  interest  of  capital ;  and  the  ro- 
maining  third  was  appropriated  to  the  mainte- 
nance of  the  farmer  and  his  family,  out  of 
which  he  had  to  save  whatever  he  laid  by  as  a 
clear  profit.  But  this  calculation  is  no  longer 
applicable  to  the  present  state  of  agriculture. 
The  expenses  are  greatly  increased,  and  the 
produce  is  also  greater.  Bents  in  Scotland 
are  higher  than  in  England,  not  only  for  small 
occupations,  but  for  extensive  farms ;  and  yet 
the  tenants  have  complained  less  of  the  times 
than  their  neighbours  in  the  south.  One  cause 
for  this  difference  is,  that  the  Scotch  farm-la- 
bourer is  more  advantageously  kept  as  a  sort  of 
in-door  servant  than  in  England  ;  another  is 
that  the  horses  are  better  managed  on  a  Scotch 
farm ;  and  a  third  is  that  Scotch  farmers  are 
generally  more  alive  to  scientific  improvements 
than  those  of  England. 

In  the  accounts  of  a  farm  there  are  many 
separate  items  to  be  taken  into  consideration. 
There  may  be  a  separate  account  kept  for 
every  field.  There  should  always  be  one  for 
every  crop  of  which  the  rotation  consists. 
There  is  an  account  of  the  labour  of  men  and 
horses ;  of  the  produce  of  the  dairy  ;  of  the 
stock  purchased  to  be  fatted,  or  sold  again  in 
an  improved  state.  In  short,  the  dirisions  of 
the  general  account  may  be  increased  without 
limit  M.  de  Dombasle,  at  his  celebrated 
farm  of  Borille,  in  France,  has  all  his  princi- 
pal servants  and  his  apprentices  assembled 
evezy  evening  after  the  day's  work  is  over. 
Each  man  gives  an  account  of  the  work  done 
by  him  or  under  his  superintendence,  which 
is  written  down  by  the  derk.  The  orders  for 
the  next  day  are  then  given,  and  eveiy  one  re- 
returns  to  his  lodging  or  his  home.  In  the 
course  of  the  next  day  the  derk  enters  all  that 
is  in  the  journal  into  a  book,  where  evexy  per- 
son employed  has  an  account :  every  field  has 
one ;  evety  servant  and  domestic  animal  has 
one ;  and  evezy  item  which  can  be  separated 
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ikom  the  vest  is  entered,  both  as  adding  to  the 
acoonnt  or  taking  firom  it 

FAT  is  of  two  different  kinds,  which  differ 
as  to  their  melting  point :  these  are  termed 
akin  {or  ehin)  and  sieorin.  The  substanoes 
to  which  these  names  are  given  ara  not  how- 
ever in  all  oases  absolutely  identical :  they 
vaay  as  to  smell,  taste,  aolability  in  alcohol, 
&o. ;  but  all  ftits  agree  in  being  insoluble  in 
water,  and  in  not  oontaining  any  nitrogen, 
which  is  a  common  constituent  of  most  other 
animal  matter. 

Human  Fat  varies  a  little  according  to  the 
part  of  the  body  producing  it ;  that  from  the 
region  of  the  kidneys,  after  it  has  been  melted, 
is  yellowish  and  inodorous  \  it  begins  to  con- 
crete at  76°  Fahr.,  and  is  solid  at  64°.  The 
0/tftn  of  human  fat  is  a  colourless,  oily,  sweet- 
ish fluid,  and  remains  so  atiO'*.  Ox  J'a<,when 
melted,  begins  to  solidify  at  98%  and  the  tem- 
perature then  rises  to  102° ;  it  contains  about 
three-fourths  of  its  weight  of  stearin,  which  is 
solid,  hard,  colouriess,  not  greasy,  and  of  a 
granular  cr3rstaUine  texture.  The  olein  of  ox 
fat  is  colourless  and  nearly  inodorous.  8heep*8 
Fat  (or  Mvtion  Suei)^  by  exposure  to  the  air 
acquires  a  peculiar  odour ;  after  fhsion  it  con- 
geals  at  a  temperature  rarying  between  98° 
and  1()2°;  the  stearin  is  white,  translucent, 
and  after  fusion  but  imperf^tly  crystalline. 
Hog'9  Fat,  or  Mo^i  Lardy  is  a  soft  colouriess 
solid,  which  fuses  between  78°  and  86° ;  the 
stearin  is  inodorous,  solid,  and  granular. 
Ooat'i  Fat  contains  a  peculiar  fat,  termed  by 
Chevreul  Hircin,  to  the  presence  of  which  its 
peculiar  odour  is  owing.  Ooo»e  Fat  is  oolour* 
less,  and  of  a  peculiar  taste  and  smeU. 

The  fluid  fats,  whether  of  animal  or  vege* 
table  origin,  are  usually  termed  oils.  [Oils.] 

The  olein  and  stearin  of  animal  fats  are 
highly  useful  and  important  substanoes  in  the 
manufacture  of  soap  and  candles ;  fbr  the  lat- 
ter purpose  stearin  has  been  of  late  vezy  ad- 
vantageously employed,  and  to  a  oonsiderable 
extent,  as  a  substitute  for  wax.  [Ganolb; 
Soap.] 

FEATHERS.  The  principal  usee  to  which 
feathezB  are  applied  are  for  personal  decora- 
tion, as  plumes  for  ladies'  head-dresses,  or  fbr 
the  hats  of  militaiy  officers ;  as  a  soft  and 
highly  elastic  material  for  filling  beds,  cush- 
ions and  pillows ;  or,  in  the  case  of  the  larger 
quill-feathers,  as  writing-pens,  or  small  tubes 
for  the  manufacture  of  hair-pendls,  or  similar 
purposes. 

Of  the  various  kinds  of  feathers  employed 
as  plumes  for  head-dresses  the  most  important 
are  those  of  the  ostrich.  They  are  first  washed 
in  a  lather  of  white  soap  and  water,  and  sub- 
sequently in  warm  olaar  water.     Th^  an 


bleached  by  three  successive  operatbns :  fint 
with  water  only,  then  with  a  little  indigo,  and 
then  a  little  sulphur.  The  feathers  are  then 
dried  by  hanging  upon  cords,  during  vhich 
they  are  shaken  from  time  to  time  to  sepante 
their  fibres.  To  increase  their  pliancy,  the 
ribs  are  scraped  with  a  bit  of  glass  cut  ciroa- 
larly ;  and,  to  impart  the  requisite  curly  form 
to  the  filaments  or  fibres,  the  edge  of  a  blont 
knife  is  drawn  over  them. 

Feathers  have  long  been  used  as  a  stuffing 
for  beds  and  pillows ;  goose  feathers  especiaUy. 
Goose  feathers  are  divided  into  whits  and 
gray,  the  former  being  deemed  the  most  vala- 
able.     The  less  valuable  kind  of  feathers, 
known  by  the  general  name  of  poultry  /eathen, 
are  obtained  from  turkeys,  ducks,  and  fowls. 
Wild  duck  feathers  are  both  soft  and  elastic, 
but  their  value  is  impaired  by  the  great  diffi- 
culty of  removing  the  disagreeable  odour  of 
the  animal  oil  which  they  contain.    Yarious 
methods  are  practised  of  cleansing  feathers 
fh>m  their  oil,  principally  by  the  use  of  lime 
or  lime-water ;  but  Mr.  Herring  has  iutrodu- 
ced  a  method  of  purifying  feathers  by  steam, 
which  is  said  to  be  veiy  eflicacious.   The  sufu 
est  and  finest  kind  of  feathers  employed  far 
bedding  are  those  from  the  breast  of  the  eider- 
duck.    [£n>BB-DowN.] 

Of  the  quills  of  feathers  employed  for  pens, 
those  from  the  goose  are  most  used.    One 
among  many  modes  of  preparing  them  is  the 
following: — A.  workman  aits  before  a  small 
stove  fire,  into  which  he  thrusts  the  barrel  of 
the  quill  for  about  a  seoond.    Immediately 
upon  withdrawing  it  fh>in  the  fire,  he  draws  it 
under  the  edge  of  a  large  blunt  edged  knife^ 
called  a  hook,  by  which  it  is  forcibly  compn^s- 
sed  against  a  block  or  plate  of  iron  heated  to 
about  850°  Fahr.    By  this  prooeaa  the  barrel, 
which  is  rendered  soft  and  elastic  by  the  beat, 
is  pressed  flat,  and  stripped  of  its  outer  mem- 
brane, without  danger  of  splitting.    It  springs 
back  to  its  natural  foraa,  and  the  dres&ing  is 
completed  by  scrubbing  with  a  piece  of  rough 
dog-fish  sldn.    The  principal  workman  em- 
ployed in  this  operation  can  pass  8000  quilU 
through  his  hands  in  a  ds^r  of  ten  honn.  By 
whatever  process  the  external  naembrane  is  re- 
moved, that  inside  the  quill  remains,  shrivelled 
up  in  Uie  centre  of  the  barrel,  \mtU  it  is  cui 
open  to  convert  it  into  a  pen. 

Foreign  feathers  werd  inaporied  to  the  f  al- 
lowing values,  in  four  recent  years,  viz.  :^ 
ft,a7W.  in  1846,  4,287*.  in  1847,  4,68W.  in  1 W^, 
and  5,OO0A  in  1649. 

FELSPAR  is  a  mineral  which  occurs  both 
crystaUine  and  massive.  The  primary'  fonn 
of  the  etystal  is  an  ohlM|ne  rhombio  prism. 
Both  the  oQlour  and  the  degrae  ef  tianapa- 
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nney  "wwry  greatlj.  Felspar,  which  is  a  com- 
ponent of  all  granites,  consists  mainly  of  silica 
and  alumina. 

FELT  ;  FELTING.  Under  Hat  Maku- 
TACTVSE  will  be  found  a  descriptaon  of  that 
pecuiiar  process  whereby  woollen  and  for 
fibres  aiB  feUed  into  a  material  fitted  for 
bats. 

Woollen  fibres  are  sometimes  combined  by 
the  felting  instead  of  the  wearing  process  for 
carpets  and  various  kinds  of  doth.  Among 
other  manufacturing  firms  tar  the  purpose, 
there  is  the  *  Patent  Felted  Woollen  Cloth  Com- 
pany ; '  by  whom  is  made  felt  carpets,  embos> 
sed  and  printed  felt  table-covers,  felt  polishing 
cloth  for  plate  and  other  purposes,  felt  for 
vcterinaiy  purposes,  felt  waistcoatings,  felt 
eoach-ekjths  and  railway  carriage-linings,  up- 
holstefCTs'  felt,  and  felt  for  pianofortes. 

A  material  called  Atphalied  B9ojin0  Felt  has 
come  rather  extensively  into  use.  The  two 
principal  kinds  are  Croggon's  and  McNeill's. 
The  qualities  of  this  material  aro  stated  by  the 
patentees  to  be  impcrriousness  to  rain  and 
snow,  noD-conductibility  of  heat^  elasticity, 
lightnesfl,  durabihty,  economy,  and  easy  apph- 
eatjon.  It  may  not  perhaps  possess  all  these 
desiimble  qoalities,  but  it  certainly  possesses 
many  of  them.  It  is  used  for  roofing  ehurches, 
houses,  cottages,  verandahs,  farm-bmldinga, 
catUe  sheds,  and  other  buildings ;  for  lining 
{FTsAsries  and  stores ;  for  protecting  ceilings 
frum  damp  ;  for  Uning  the  insides  or  outrides 
c(  wooden  buildings ;  for  covering  conservato- 
ries and  gaiden-fhunes ;  for  thatching  com 
and  hay  ricks ;  and  for  many  other  purposes. 

The  ISelt  for  the  above  purposes  is  sold  in 
Ibt^q  sheets  at  the  rate  of  about  a  penny  per 
»qoaf«  foot.  Another  kind,  called  Inodorous 
Felt,  is  saturated  with  waterproof  material  £ree 
fram  the  smell  of  the  ordinarv  felt,  and  is  used 
tA  pwrent  walUpiqter  from  being  iz^nred  by 
«iamp.  There  is  also  a  patent  Fdted  Sheath- 
in;^,  for  covefliiig  ships'  bottoms ;  it  is  a  felted 
mixture  of  hair  and  vegetable  fibre,  and  is  not 
introded  as  a  substitute  for  copper  sheatiiing, 
tut  to  be  used  as  a  layer  beneath  it.  Another 
Tarie^,  the  Non-conducting  Felt,  is  used  as  a 
covering  for  boilen  and  steam-pipes,  on  ac- 
eovDt  of  its  power  of  confining  the  heat  within 
the  vessel  endosed  by  it ;  it  is  tised  for  fixed, 
lAeomoCive,  and  marine  steam-engines,  and  in 
broawies  and  distilleries :  it  is  said  also  to  be 
«  2ood  proteotive  of  water  pipes  from  frost. 

The  Asphalted  Felt  is  made  in  long  pieces, 
^  inches  wide  by  aboat  30  yards  long,  and  is 
v>Id  in  any  smaller  or  larger  quantities.  The 
fibrous  malflrial  of  which  it  is  formed  is  satu- 
nled  with  a^halla  or  bitvmen.  Many  sheds 
and  other  bwldings  at  Devonport  and  Wocd- 


wich  Dock  Tarda,  Isle  of  Portland,  and  else- 
where, are  now  covered  with  this  material. 

FELUCCA  is  the  name  of  a  vessel  or  small 
craft  used  in  the  Mediterranean  for  coasting 
voyages,  being  propelled  both  by  oars  and  sails. 
The  feluccas  carry  two  masts,  main  and  fore, 
with  lateen  sails. 

FENCES.  When  a  perk  is  indosed  to  keep 
in  deer  and  game,  the  best  fence  is  a  stone  or 
brick  wall,  well  built  with  lime  mortar ;  but, 
as  tiiis  is  expensive  where  stone  and  lime  ai'e 
not  at  hand,  the  common  park  paling  is  more 
frequently  met  with.  This  is  composed  of 
posts  and  rails  of  oak  morticed  and  pinned  to- 
gether, and  split  pales  of  the  same  material 
nailed  upon  these  in  an  upright  position. 
Sometimes  the  pales  are  nailed  at  a  distance 
from  each  other,  which  makes  the  open  paled 
fence^  and  the  pales  are  then  generally  cut  to 
a  point  at  top.  Wood  fences  on  the  continent 
are  generally  of  ruder  construction. 

In  wild  mountain  passes  in  Scotland  and 
Ireland  it  is  usual  to  separate  the  properties 
of  different  individuals  or  that  of  psrishes  by 
rough  stone  walls  put  together  without  any 
mortar.  The  materials  are  generally  at  hand, 
and  a  rough  and  efficient  fenoe  is  made  with- 
out mudi  l^)our.  Where  slones  are  not  at 
hand,  a  high  bank  of  earth  faced  with  sods  of 
grass  is  substituted  for  a  wall.  Furze  seed  is 
often  sown  on  it,  and  soon  forms  an  excellent 
fence,  which,  by  proper  care  and  clipping,  will 
last  a  long  time.  But  the  most  common  kind 
offence  for  fidds  is  the  hedge  and  ditch,  the 
bank  being  raised  with  the  sods  and  earth 
taken  out  of  the  ditch,  and  the  hedge  planted 
in  the  side  of  the  bank  towards  the  ditch,  or 
on  the  top.  Where  they  are  not  required  as 
drains,  it  is  a  great  waste  of  land  to  have  any 
ditches,  and  a  simple  hedge  planted  on  the 
surface  of  the  soil  is  much  to  be  preferred.  Of 
all  fences,  a  live  hedge,  which  is  carefully 
planted,  and  kept  properly  cut  and  trimmed 
when  it  is  grown  up,  is  by  fiEir  the  best 

When  a  fence  is  required  within  sight  of  a 
dwelling,  a  deep  ditch  is  sometimes  dug,  and 
a  fence  placed  at  the  bottom  of  it.  This  is 
called  a  sunk  fence.  Sometimes  a  wall  is  built 
against  a  perpendicular  side  of  a  ditch,  and 
some  very  light  fence  is  placed  obliquely  out- 
wards near  the  top  of  it,  and  level  with  the 
ground.  This  is  called  a  ha-ha  fence,  a  name 
given  to  it  from  the  surprise  excited  in  a  per- 
son unacquainted  with  it,  when  be  suddenly 
finds  himself  on  the  top  of  a  wall  with  a  deep 
ditch  before  him.  A  variety  of  Hght  fencet  of 
ifYW  have  been  invented  for  the  same  purpose : 
some  of  these  are  fixed,  and  others  moveable : 
some  have  upright  pieces  of  cast  iron  as  posts 
let  into  oak  blocks  sunk  in  the  ground,  and 


855 


FERMENTATION. 


FETIULA. 


856 


zods  of  wrought  iron  passing  through  holes  in 
the  uprights :  some  have  wire  for  ^e  same 
puzpose.  But  the  most  common  iron  fence 
is  composed  of  separate  wrought-iron  hurdles, 
which  may  he  moyed  at  pleasure,  and  are  kept 
together  hy  screwed  pins  and  nuts. 

FEBMENTATION.  This  is  a  general 
name  for  certain  changes  which  occur  in  vege- 
table and  animal  matters,  and  by  which  there 
are  produced  new  fluids  and  gaseous  com- 
pounds. Fermentation  is  of  three  kinds :  the 
vinous,  producing  alcohol ;  the  acetous,  yielding 
vinegar;  and  the  putrefactive,  of  which  the 
products  are  very  variable,  and  usually  fetid. 

When  the  expressed  juice  of  grapes  is  ex- 
posed in  warm  weather  to  the  idr,  it  soon  be- 
comes turbid ;  its  temperature  rises  a  few  de- 
grees, a  motion  occurs  in  the  fluid,  and  minute 
hubbies  of  air  form  and  break.  As  the  process 
goes  on,  a  thick  firoth,  consisting  of  these 
hubbies  and  viscid  matter,  rises  to  the  surface, 
and,  when  these  bubbles  have  burst,  a  viscid 
substance  falls  to  the  bottom  of  the  vessel : 
this  possesses  the  property  of  causing  fermen- 
tation to  take  place  in  other  fluids  which,  with- 
out its  presence,  would  not  undergo  such  a 
change :  this  substance  is  called  yeet.  The 
sugar  of  the  grape  has  undergone  by  this  fer- 
mentation a  decomposition  into  alcohol  and 
carbonic  acid. 

Although  sugar  yields  alcohol  by  its  decom- 
position, yet  pure  sugar  sufiers  no  fermenta- 
tion. In  the  juice  of  the  grape,  there  is  some 
accompanying  matter  which  acts  as  a  ferment; 
and  when  yest  is  thus  spontaneously  produced 
it  causes  fermentation  in  sugar,  without,  as 
far  as  appears,  adding  anything  important. 

The  fermentation  of  malt-extract  is  noticed 
under  Brewino  and  Distiliation.  Acetous 
fermentation  is  treated  under  Acetio  Aom  and 
ViNEaAB.  The  putrefactive  fermentation  is 
the  spontaneous  decomposition  of  vegetable 
and  animal  matter,  which  is  unaccompanied 
with  the  production  of  alcohol  or  acetic  acid. 
In  vegetable  putrefiEictive  fermentation  the 
principal  product  is  carbonic  add,  and  proba- 
bly water,  both  derived  from  the  absorption  of 
the  oxygen  of  the  air,  which  unites  with  the 
hydrogen  and  carbon  of  the  vegetable  matter. 
In  the  putrefactive  fermentation  of  animal 
matter  ammonia  is  formed  by  the  union  of 
the  hydrogen  and  nitrogen  of  the  substance. 

FERNS.  The  properties  and  uses  of  the 
ferns  are  numerous.  Many  of  them  deposit 
starch  in  their  rizomato,  from  which  food 
maybe  prepared.  The  roots  of Nephrodium 
e$eiUentum  are  eaten  in  Nepaul ;  those  of  Jn- 
ffiopierii  evecUt  are  used  in  the  same  manner 
in  the  Sandwich  Islands.  DiplaziumeeculefUum, 
Ojfothea  meduUam,  Pteru  eicuUnia^  and  Olekk^ 


enia  tUchotamoj  all  yield  stareh,  and  are  em- 
ployed as  food  in  diflerent  countries.  The 
Adiantum  CapUlus  Veneris  yields  astringent 
and  aromatic  secretions.  Some  of  the  Ameri- 
can polypodiums  are  said  to  possess  powerful 
medicinal  effects.  The  Angiopteria  evecta 
yields  an  aromatic  oil,  which  is  used  in  the 
Sandwich  Islands  to  perfume  the  fixed  oils, 
as  cocoa-nut  oil.  The  stems  of  many  species 
contain  bitter  prindples,  and  have  hence  been 
used  as  tonics.  Species  of  AMpidmm  and  As- 
plenium  have  beei^used  in  European  medioine. 
The  Brazilian  negroes  form  tubes  for  their 
pipes  from  the  stems  of  MerienMia  dichoioma, 
Otmunda  regalis  had  once  a  great  reputation 
in  medicine. 

FERO'NIA.  The  Elephant  or  Wood  Ap- 
ple of  the  Coromandel  coast,  is  a  species  of 
the  Feronia  genus  of  plants.  The  fruit  is 
fleshy,  and  extremely  acid  before  it  airives  at 
maturity ;  but,  when  ripe,  it  oontains  a  daik 
brown  agreeable  sub -add  pulp.  In  appearance 
the  fruit  is  large,  spheroidal,  rugged,  and  often 
warted  externally.  A  transparent  oily  fluid 
exudes  from  the  trunk  of  this  tree  when  in 
incision  is  made  into  it,  which  is  used  bj 
paintera  for  mixing  their  colours.  A  dear 
white  gum  may  also  be  obtained  from  the  tree 
very  much  resembling  gum  arabic  The  wood 
is  likewise  valuable  on  aooount  of  its  durability, 
whiteness,  and  hardness. 

FERROCYANIG  ACID  is  compoaed  of 
hydrocyanic  add,  cyanide  of  iron,  and  water. 
It  contains  23.27  per  cent,  of  iron.  This  add 
is  decomposed  by  long  exposure  to  the  air, 
Prussian  blue  being  formed  and  predpitated; 
this  is  also  produced  by  adding  it  to  a  persdt 
of  iron. 

FERROX,  a  seaport  town  of  Gallida  in 
Spain,  has  some  manufactures  of  hats,  and 
carries  on  a  considerable  fishery  of  herrings, 
and  sardines,  which  are  piokled  and  exported* 
It  also  carries  on  some  trade  with  America, 
exporting  wine,  brandy,  and  com. 

FE'RULA.  The  drugs  called  Sa^apenwm 
and  Aue^mtida  are  yielded  by  spedes  of  the 
Ferula  plant. 

Atsitfmtida  is  said  to  be  foond  only  in  two 
districts  of  Persia,  that  is,  the  fields  and  moun- 
tains round  Herat,  the  capital  of  KbofMsan, 
and  the  range  of  mountains  in  the  piovinoe  of 
Lar.  The  plant  is  said  to  arrire  at  as  great 
an  age  as  man  himself,  and  in  consequence 
its  roots  sometimes  attain  a  oonaiderable  size. 
It  is  from  wounds  in  this  part  that  the  drug  is 
obtained.  The  roots  are  not  wounded  before 
they  are  four  years  old;  the  greater  their  age, 
the  better  the  quality  of  their  produce.  There 
were  four  operations  each  year  when  Ksmpfer 
vidted  the  country ;  the  flrst  in  the  middle  of 
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April,  the  second  at  the  latter  end  of  May,  the 
third  ten  days  later,  and  the  fourth  in  the  be- 
giimmg  of  Jttly.  The  gatherers  on  the  first 
oeeasion  only  dear  the  hard  sandy  or  stony 
soil  away  from  the  root  to  the  depth  of  a  span 
or  80,  pnlling  off  the  leases,  replacmg  the  earth 
about  the  roots,  and  then  heaping  the  leaves 
on  them,  and  pressing  them  down  with  a 
stone.  On  the  sabseqnent  occasions  they 
sliee  the  roots  transrersely,  beginning  a  little 
below  the  top,  and  collecting  the  juice  that 
flows  from  the  wonnds.  After  eyeiy  operation 
tbej-  oorer  the  root  with  the  old  leayes,  to 
screen  it  frt>m  the  son.  After  the  last  gather- 
iog  the  roots  are  left  to  perish. 

Yarions  usefol  substances  are  yielded  by 
other  species  of  this  genus  of  plants. 

FIBRE,  is  one  of  the  most  elementaiy  forms 
of  Tegetable  tissue.  It  consists  of  excessiyely 
delicate  threads  twisted  spirally  in  the  interior 
of  a  cell  or  tabe.  The  fibre  is  solid.  It  is  this 
elementary  fibre  which,  being  turned  spindly 
nmod  a  long  delicate  tube  with  its  spires  in 
contact,  forms  the  elastic  spiral  vessel. 

Without  entering  into  minor  differences, 
fibre  is  a  general  name  for  the  cotton,  flaxen, 
and  hempen  material  which  forma  so  impor- 
tant a  class  of  our  textile  manufactures. 

FIBRIN,  is  a  subetance  contained  in  the 
bodies  of  animals  both  in  a  fluid  and  in  a  soUd 
state ;  in  the  fluid  state  it  exists  in  the  blood, 
and  in  the  solid  state  in  muscular  fibre,  but 
the  fibrin  of  venous  blood  differs  from  that  of 
uterial  blood.     When  separated  from   the 
other  constitaents  of  the  blood,  fibrin  appears 
in  the  form  of  long  white  elastic  filaments ;  it 
is  inodorous,  tasteless,  and  insoluble  in  water 
whether  cold  or  hot,  but  by  long-continued 
boiling  a  portion  is  dissolved.    When  dried  at 
a  gentle  heat,  it  loses  about  four-fifths  of  its 
wei^t,  which  loss  is  water,  and  it  becomes 
then  homy  and  translucent,  and  vexy  much 
reianbles  albumen  which  has  been  coagulated. 
Aeelie  tuad   and  fresh  fibrin,  when  kept  for 
some  honrs  in  contact,  form  a  transparent 
gclstinoas  mass  which  is  soluble   in  water. 
Solution  of  potash  dissolves  fibrin.    Its  com- 
poBtioa  is  precisely  similar  to  that  of  coagu- 
\gboi  albumen,  and  they  have  several  proper- 
ties in  common. 

That  variety  of  fibrin  which  constitutes 
naeular  fibre  is  so  interwoven  with  nerves, 
tcbmIs,  and  cellular  and  adipose  tissue,  that 
its  properties  are  probably  always  more  or  less 
modified  by  foreign  matters.  To  obtain  the 
fibrin  of  a  mnscle,  it  must  be  finely  minced, 
'  nd  washed  in  repeated  portions  of  water  at 
<Xf  or  70^  tin  all  colouring  and  soluble  sub- 
ftaaces  are  withdrawn,  and  till  the  residue  is 
cofeoticae,  innpid  and  inodooroas.    It  is  then 


strongly  pressed  between  folds  of  linen,  by 
which  it  is  rendered  semitranspaient  and  pul- 
verulent. 

There  is  also  a  substance  called  Vegetable 
Fibrin,  which  is  obtained  from  wheat  flour  by 
the  following  process : — ^Make  the  flour  into  a 
paste,  and  wash  it  on  a  fine  sieve  with  a  small 
stream  of  water.  The  gluten  of  the  flour  will 
remain,  and  a  milky  liquid  will  pass  through 
the  sieve,  which  when  suffered  to  rest  will  in 
a  few  hours  become  dear  by  depositing  the 
starch  by  which  it  was  rendered  turbid.  If  this 
clear  liquor  be  boiled,  a  flocculent  precipitate 
is  formed  in  it,  which,  when  washed,  dried, 
and  purifled  by  boiling  eether,  has  the  same 
composition  as  animal  fibrin.  When  heated, 
it  coagulates,  and  possesses  the  properties  of 
coagulated  albumen. 

FIFE,  a  very  small  flute  giving  acute 
piercing  sounds.  It  is  an  octave  higher 
than  the  flute,  and  in  compass  comprises  two 
octaves.  Fifes  are  of  three  sizes,  named  by 
the  letters  A,  B,  and  C.  The  first  is  the 
lowest;  the  last,  which  is  that  in  common 
use,  is  the  highest. 

FIFESHIBE  is  one  of  the  best  cultivated 
counties  in  Scotiand.  The  soil  is  of  various 
kinds.  In  the  most  fertile  districts  it  consists 
principally  of  a  rich  loam :  in  the  poorer  tracts 
it  is  mostiy  a  wet  clay,  resting  on  a  cold  bed 
of  till.  A  level  tract  of  deep,  rich,  and  very 
fertile  loam  extends  from  east  to  west  along 
the  whole  southern  side,  varying  in  width  from 
three  miles  to  one  mile  firom  the  shore  of  the 
Frith  of  Forth ;  and  there  are  in  other  parts 
very  rich  tracts  of  land.  The  extensive  water- 
boundaxy  gives  the  county  many  excellent 
ports  and  small  harbours,  from  which  steam 
communication  is  kept  up  with  Edinburgh, 
Dundee,  Perth,  and  other  places.  Most  of  the 
chief  towns  of  the  county  will  be  shortiy  linked 
together  by  railways.  Goal  and  limestone  of 
the  best  description  are  found  in  abundance 
in  almost  evexy  part  of  the  county  south  of 
the  Eden;  but  they  are  not  found  in  the 
upper  division,  north  of  this  river.  The  col- 
lieries are  numerous,  and  some  are  very  ex- 
tensive, and  employ  a  large  number  of  hands. 
Limestone  quarries  are  numerous  in  various 
parts  of  the  southern  district.  Ironstone  is 
plentifrilly  obtained  in  several  parts  of  the 
coal  fields,  especially  near  Dysart,  and  in  the 
parish  of  Balgonie.  Lead  mines  have  been 
worked  in  the  Lomond  HiUs.  Freestone, 
whinstone,  and  many  of  the  primitive  rocks 
are  abundantiy  met  with.  There  are  beds  of 
rich  marl,  brick-clay,  and  peat  Gems  are 
sometimes  picked  up  in  the  beds  of  the 
rivers. 

There  are  a  few  patches  of  natural  wood  in 
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Fife.  The  plantations  are  numeroos,  and  the 
timber  in  them,  which  is  mosUy  aged  and 
valuable,  consists  of  ash,  elm,  beech,  fir  of 
different  kinds,  limes,  chestnut,  sycomore,  and 
oak.  Flax  is  grown  to  a  considerable  extent, 
and  is  used  in  the  linen  manufacture  at  Dun- 
fermline and  elsewhere.  The  county  of  Fife 
has  been  long  distinguished  for  the  excellence 
of  its  breed  of  black  cattle ;  when  fat,  they 
bring  a  much  higher  price  at  Smithfield 
market  than  any  other  kind.  The  Fife  cows 
are  aiao  of  high  repute  in  the  dairy. 

Small  breweries  and  distilleries  for  the  ma- 
nufaoiure  of  malt  liquor  and  malt  spirits,  flour 
mills  and  pot-barley  mills,  salt-works  and  coal- 
works,  tan- works  and  soap-works,  and  brick  and 
tile  works,  are  among  the  industrial  establish- 
ments of  the  county.  But  the  linen  manufacture 
is  by  far  the  largest;  it  occupies  a  great  number 
of  hands,  who  spin  and  weave  flax  into  damasks, 
diapers,  checks,  ticks,  coarse  sheeting,  and 
many  other  kinds  of  linen  fabrics.  There  are 
fisheries  of  salmon,  cod,  turbot,  haddock,  &x.^ 
off  the  coasts.  There  are  a  good  maqy  trading 
vessels  belonging  to  the  county. 

At  Dunfermline  fine  linens  are  lazgely  ma- 
nufactured. At  Kirkaldy  an  excellent  harbour 
has  been  formed,  from  which  about  50,000 
tons  are  annually  shipped,  chiefly  to  places  on 
the  coast  of  Scotland.  Com,  potatoes,  sheep, 
and  pigs  also  form  laxige  items  of  exportation 
to  London  and  various  other  ports.  There 
are  several  flax-mills,  extensive  manufactures 
of  coarse  linen  fabrios,  an  iron-foundry,  tan- 
neries, &0, 

The  factory-statistics  of  Fifeshire  in  1850 
presented  the  following  results : — There  were 
2  factories  for  spinning  and  weaving  woollens, 
with  2G  power-looms  and  1480  spindles.  There 
were  40  factories  for  spinning  flax,  having 
62,344  spindles,  1353  horse  power  for  moving 
machineiy,  and  employing  3080  persons. 
There  were  3  factories  for  weaving  flax, 
with  104  power  looms,  and  having  42-hors«# 
power, 

FIGS.  Figs  belong  to  the  FUhm  genus  of 
plants.  The  numberof  species  of  ficus  is  very 
considerable,  perhaps  as  great  as  that  of  any 
arbarescent  genus.  They  are  all  either  tropi- 
cal or  inhabitants  of  warm  countries.  Some 
are  small  plants  creeping  i^>on  the  surface  of 
rocks  and  walls,  or  dinging  to  the  trunks  of 
trees  like  ivy ;  others  are  among  the  largest 
trees  in  the  forest  They  abound  in  a  milky 
juice  containing  caoutchouc;  and  there  is 
eveiy  reason  to  believe  that  the  specimens  of 
this  substance  which  come  from  Java  are  ex- 
clusively procured  by  tapping  different  species 
of  Ficus.  The  best  known  on  the  continent  of 
India  is  yisldad  hjf  Fieu$  tiaiUta, 


Although  the  fruit  of  Ficu*  carUa  (the  com- 
mon fig)  and  some  others  is  eatable,  yet  the 
whole  genus  abounds  in  an  acrid,  highly  dan- 
gerous principle,  diffused  among  the  milky  se- 
cretion. This  is  perceptible  even  in  the  com- 
mon fig,  whose  milk  produces  a  burning  sen- 
sation on  the  tongue  and  throat ;  but,  when 
the  fruit  of  that  species  is  ripe,  the  acridity  is 
destroyed  by  the  chemical  elements  entering 
into  new  combinations.  The  common  fig  b  a 
small  tree,  naturally  inhabiting  the  temperate 
parts  of  Asia,  and  now  commonly  cultivated 
in  Europe  for  the  sake  of  its  fruiL  In  the 
fertile  islands  of  the  Mediterranean,  in  Spain, 
Italy,  and  Greece,  and  even  so  far  north  as 
the  south  of  France,  the  iruit  is  so  well  ripenod 
as  to  form  a  valuable  article  of  exportation  in 
a  dried  state.  The  fruit  is  grown  with  somo 
success  even  in  the  southern  and  milder  part^ 
of  England,  but  it  is  seldom  found  in  tho 
northern  parts  or  in  Scotland,  except  under 
glass.  The  fig-tree  is  very  apt  to  throw  off  its 
fruit  before  it  ripens,  and  various  methods 
have  been  suggested  to  prevent  this.  In 
the  Levant,  to  insure  a  crop,  the  process  of 
caprification    is    resorted    to.      [Caprifk^a- 

TION.] 

The  figs  imported  in  1810  amounteil  to 
30,510  owts.;  and  in  1850,  to  33,064  cwts. 

FILBERT.  This  tenn  was  originally  ap- 
plied  to  those  kinds  of  nuts  which  have 
very  long  husks ;  but,  owing  to  the  numbor 
of  varieties  that  have  of  late  years  been  ob- 
tained,  this  distinction,  which  was  never 
scientific,  i^^kpears  to  be  nearly  di&regardtsl, 
and  nut  and  ^filbert  are  almost  synonymous 
terms,  exce|tting  that  the  wild  uncultivated 
fruit,  and  those  varieties  which  most  nearly 
approach  it,  are  never  called  filberts.  The 
best  sorts  are  the  Frizzled  Filbert,  Vu^X 
FUbert,  White  FUbert.  Cob-Nut,  Bond-Nut, 
Downton,  and  Northamptonshire. 

About  Maidstone,  and  in  other  parta  of 
Kent,  the  management  of  the  filbert  is  bettor 
understood  than  in  any  other  part  of  tixis 
country ;  and,  as  the  soil  and  other  drcum- 
stances  seem  to  suit  its  growth,  iuuuen<^e 
quantities  are  grown  for  the  London  marine t. 
In  order  to  preserve  filberts  in  a  freah  an  v.) 
plimip  state,  it  is  only  necessary  to  prevent 
their  parting  with  their  moisture  by  evapom- 
tion.  Burying  them  in  heaps  in  the  eanli, 
putting  them  in  earthen  jars  in  a  wine-eelbir, 
covering  them  with  dry  sand,  are  all  vci7g<H«ti 
plans,  and  many  others  equally  efficient  will 
suggest  themselves. 

FILE  MANUFACTUBE.  A  file,  as  every 
one  knows,  is  a  ste<d  iustmment  having  fl:«t 
or  curved  surfaces  so  notched  or  serrat4\l  ii^h 
to  produce  a  series  of  fine  teeth  or  cattiag 
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edgei,  wfaidi  are  employed  for  the  Abnaion  of 
meUl,  ivoiy,  wood,  Sio. 

Steel  for  mtkiiig  files,  being  required  to  be 
of  onosual  hardness,  is  more  highly  converted 
than  for  other  purposes,  and  is  sometimes 
said  to  be  double  converted.  Small  files  are 
mostly  made  of  cast  steeL  The  ^f«7y  large 
files,  called  smiths'  rubbers,  are  generally 
forged  immediately  firom  the  converted  bars. 
Smaller  files  are  foiged  from  bars  which  are 
wroaght  to  the  required  form  and  8i2e  by  the 
action  of  tilt-hammers,  either  from  blistered 
bats  or  from  ingots  of  east  steel.  These  bars 
are  cat  into  pieces  suitable  for  making  one 
file  each,  which  are  heated  in  a  forge  fire,  and 
then  wrought  to  the  required  shape  on  an 
invil  by  two  men,  one  of  whom  supeiintends 
the  work,  while  the  other  acta  aa  general 
aasiatADt. 

The  next  operation  upon  the  blanks  which 
are  to  be  converted  into  files  is  that  of  soften- 
ing or  *  lightening,'  to  render  the  steel  capable 
of  being  cut  with  the  toothing  instraments. 
This  is  effisoted  by  a  gradual  heating  and  a 
gradual  oooling.  The  surface  is  then  rendered 
flat  and  smooth,  either  by  filing  or  by 
grinding. 

The  cutting  of  the  teeth  ia  usually  per- 
formed by  workmen  sitting  astride  upon  a 
board  or  saddle-shaped  seat,  in  front  of  a 
bench,  upon  which  is  fixed  a  kind  of  small 
anvit  La>ing  the  blank  file  across  the  anvil, 
Cie  cutter  aecures  it  from  moving  by  a  strap 
which  passes  over  each  end  and  under  his 
fe  ii^  like  the  stirrup  of  the  shoemaker.  He 
then  takes  in  his  left  hand  a  veiy  carefUly 
frmund  chisel  made  of  the  best  steel,  and  in 
hi.^  rijrlit  a  peculiarly- shaped  hammer.  If  the 
file  be  fiat,  or  have  one  or  more  flat  surfaces, 
the  operator  places  the  steel  chisel  upon  it  at 
a  particular  angle  or  inclination,  and  with  one 
^•k>w  of  the  hammer  cuts  an  indentation  or 
furrow  completely  across  its  face  from  side  to 
^ide,  and  then  moves  the  chisel  to  the  requi- 
«^:e  poaitions  for  making  other  similar  and 
parallel  cut<i.  If  it  be  a  half  round  file,  as  a 
vtnight-edged  chisel  is  still  used,  a  number 
<'f  small  cuts  are  necessary  to  extend  across 
the  file  firom  edge  to  edge.  So  minute  are 
•he«e  cuts  in  some  kinds  of  files,  that  in  one 
specimen  about  ten  inches  long,  flat  on  one 
«ide  and  round  on  the  other,  there  are  more 
than  2(\000  cuts,  each  made  with  a  separate 
Kow  of  the  hammer,  and  the  cutting-tool 
Mng  ahifted  after  each  blow.  The  range  of 
nisnafaeturea  afibrcl  few  examples  more 
«tnkii3g  of  the  peculiar  manual  tact  acquired 
f'T  long  pmctice. 

Several  highly  ingenious  machines  have 
besB  eonthred  for  ai^erseding  the  tedious 


operation  of  file>cutting  by  hand ;  but,  suited 
as  the  process  may  appear  to  be  for  the  use 
of  machinery,  it  has  been  found  to  present 
such  great  difficulties,  that  we  believe  no  file- 
cutting  engine  has  been  brought  successfully 
or  extensively  into  operation.  One  very  seri- 
ous difficulty  arises  firom  the  circumstance 
that,  if  one  part  of  the  file  be  either  a  little 
softer  than  the  acUacent  parts,  or  narrower,  so 
as  to  present  less  resLstance  to  the  blow  of  the 
hammer,  a  machine  would,  owing  to  the  per- 
fect uniformity  of  its  stroke,  make  a  deeper 
out  there  than  elsewhere. 

After  the  files  have  been  cut,  the  steel  is 
brought  to  a  state  of  great  hardness ;  this  is 
efiected  in  various  ways,  according  to  the  pur- 
pose to  which  the  file  is  to  be  applied :  they 
are  generally  coated  with  a  sort  of  temporary 
varnish,  then  heated  in  a  stove,  and  then  sud- 
denly quenched.  After  hardening,  the  filea 
are  scoured,  washed,  dried,  and  tested. 

We  will  here  give,  firom  a  Sheffield  news- 
paper, a  description  of  a  file  intended  for  the 
Great  Exhibition,  the  most  elaborate  perhaps 
ever  produced.  It  was  wholly  made  by  a  file- 
forger  named  Hiram  YoungOi  in  the  employ 
of  Messrs.  Carr  of  Sheffield.  The  length  is 
54  inches,  breadth  34  inches,  thickneis  |  of 
an  inch,  weight  SB  lbs.  With  some  small  ex- 
ceptions, the  whole  suxface  is  covered  with 
ornamental  designs,  all  cut  by  hand  with 
hammer  and  chisel.  The  tangs  (it  is  a  double- 
tanged  file) — are  sunk  by  filing,  and  are  orna- 
mented on  one  side  with  the  national  arms 
and  the  words  **  God  save  the  Queen,"  on  a 
shield ;  a  firont  view  of  the  cutlers'  hall  on  the 
other,  with  the  motto  *  Pour  parvenir  a  Bonne 
foy.'  The  other  tang  represents  Atlas  bearing 
the  globe,  with  two  lions  oouchant :  beneath 
are  the  Sheffield  arms,  and  a  comueopia  on 
each  side.  On  the  reverse  side  appear  the 
cutlerH*  arms  with  the  emblem  of  industry — 
beehives  and  bees  on  the  wing — on  each  side. 
On  the  moulding  these  words  appear:  *Cut, 
designed,  and  executed  l^y  Hiram  Younge,  a 
member  of  the  Sheffield  file  trade.'  The 
centre  or  body  of  the  file  is  ornamented  on 
one  side  with  an  accurate,  full-length  view  of 
the  Great  Palace  of  Industry,  in  p^spective, 
forming  an  elegant  and  spirited  sketdi.  The 
reverse  side  is  occupied  by  a  view  of  the 
Sheffield  Infirmary ;  while  on  the  ends,  be- 
tween the  oentre  and  the  tangs,  are  four  views, 
illustrating  the  processes  of  file  manufacturing. 
1.  A  file-forger's  shop,  exhibiting  bellows  and 
other  appointments,  and  a  file-forger  and 
striker  in  working  costume.  2.  The  interior 
of  a  wheel:  jjrinders  at  work.  3.  A  file- 
cutting  shop :  three  men  cutting  files,  and  one 
grinding  his  chiseL     4.  A  hardening  ahop : 
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hardeners  at  work,  and  two  women  scouring 
files.  The  edges  of  the  file  are  occupied  with 
an  inscription.  The  remaining  space  is  filled 
up  with  chequered  work,  half  diamonds,  &o. 
This  unique  file  revolyes  on  pivots,  so  that 
every  part  can  he  inspected  in  succession  with 
ease,  and  the  position  varied  to  bring  out  the 
innumerable  effects  which  light  produces. 
The  lighter  parts  possess  that  peculiar  bright 
richness  observable  on  highly  ornamented 
silver  plate.  But  the  most  remarkable  fea- 
ture in  this  elaborate  ornamentation  is  a 
number  of  trees  in  fall  foliage,  luxuriant  as 
the  work  of  the  pencil.  Each  separate  shade 
is  effected  by  a  distinct  style  of  perfect  tooth. 
Those  practised  in  the  delicate  art  of  file- 
cutting  can  best  appreciate  this  wonderful 
piece  of  work ;  but  the  uninitiated  may  judge 
of  its  merit  by  bearing  in  mind  that  if  a  single 
tooth  were  cut  too  deep  or  too  shallow,  too 
narrow  or  too  broad,  or  the  least  awiy,  it 
would  destroy  the  uniformity  of  the  shade, 
and  that  nowhere  is  there  such  a  defect  dis- 
cernible. 

FILLET,  a  flat  rectangular  moulding,  of 
very  frequent  occurrence  in  architecture.  It 
is  used  to  terminate  or  divide  other  mouldings, 
as  in  the  cavetto,  which  is  surmounted  with  a 
fillet,  and  in  the  flutings  of  columns,  which  are 
divided  by  a  fillet.  The  fillet  is  much  used 
in  entablatures. 

FILTER.  The  smaller  kinds  of  filters  are 
strainers  used  in  chemical  operations  for  ren- 
dering fluids  transparent  by  separating  the 
suspended  impurities  which  make  them  turbid ; 
or  for  separating  and  washing  the  precipitates 
resulting  firom  chemical  analysis.  They  are 
usually  made  of  unsized  or  blotting  paper ; 
and  they  are  used  either  spread  out  upon 
cloth  stretched  on  a  wooden  fhune,  or  folded 
and  placed  in  funnels,  and  having  conse- 
quently the  form  of  an  inverted  cone.  They 
are  either  single  or  double,  according  to  the 
purposes  to  which  they  are  to  be  applied. 

Various  forms  of  filter  are  employed  for  the 
purpose  of  filtering  water,  either  for  drinking 
or  culinary  purposes.  These  filters  generally 
depend  upon  passing  water  through  sand  or 
small  pebbles  and  charcoal.  It  is  well  known 
that  the  Thames  water,  though  it  contains  but 
litUe  saline  matter  in  solution,  is  frequentiy 
turbid,  owing  to  mechanical  admixture  of 
earthy  matter,  which  the  filters  in  question 
are  well  calculated  to  remove,  so  as  to  render 
the  water,  though  not  so  agreeable  as  spring- 
water  for  drinking  on  account  of  its  flatness, 
yet  well  adapted  for  other  purposes. 

A  considerable  portion  of  the  river-water  of 
Paris  is  filtered  in  large  establishments  where 
it  is  employed.     The  filters  employed  are 


smaU  boxes,  many  in  number,  lined  ^th  lead, 
open  at  top,  and  having  at  the  bottom  a  layer 
of  charcofli  between  two  layers  of  sand.  If  the 
water  is  foul,  the  upper  layer  of  sand  requires 
to  be  renewed  daily.  At  the  H6tel  Dieu  the 
boxes  are  hermetically  sealed,  and  the  water 
is  forced  through  the  filtering  layers  by  arti- 
ficial pressure. 

A  very  simple  water-filter  may  be  made  of  a 
common  garden-pot,  or  similar  vessel,  with  a 
bottom  pierced  with  holes.  Fill  the  lower 
part  with  round  pebbles,  then  place  a  layer  of 
smaller  pebbles,  then  coarse  sand,  and  lastly 
a  layer  three  or  four  inches  in  depth  of  well- 
made  pounded  charcoaL  The  water,  in  per- 
colating through  these  various  strata,  loses 
nearly  all  its  mechanical  impurities. 

Murray's  '  Self-deansing  Domestic  Tubular 
Filter,'  registered  in  1850,  is  to  be  sddered  to 
tbe  end  of  the  service-pipe.  The  enlarged 
part  of  the  pipe  contains  a  perforated  tube 
with  several  folds  of  flannel  and  linen  wrapped 
round  it.  The  smaller  tap  communicates 
only  with  the  outer  casing,  so  that  no  water 
can  reach  it  that  has  not  passed  through  the 
filtering  tube.  The  larger  tap  communicates 
with  the  interior  of  the  tube ;  and  by  allowing 
it  to  run,  the  filter  will  clean  itself. 

In  *  Bird's  Hydrostatic  Syphon  Water  Puri- 
fier,' also  registered  in  1850,  the  filtration  is 
performed  in  two  inverted  cones  contaioing 
filtering  media,  situated  in  the  cylinder.  YThen 
used,  the  instrument  is  immersed  in  the 
water  to  be  filtered,  and  the  pipe  uncoiled  so 
as  to  hang  with  its  stop-cock  below  the  bottom 
of  the  instrument.  On  drawing  out  the  air 
from  the  pipe,  it  acts  as  a  syphon  and  a  stream 
of  pure  water  flows. 

Foster's  Pressure  Filter,  recently  patented 
at  Liverpool,  and  recommended  for  use  by  the 
Sanitary  Board  of  that  town,  consists  of  a 
porous  stone,  hollow  in  the  inside,  and  con- 
tained in  a  metal  jacket.     This  apparatus 
when  screwed  on  to  the  service-pipe,  cans*^ 
the  water,  forced  through  the  stone  by  tbe 
pressure  of  the  main,  to  lose  all  its  poUutions, 
and  come  out  pure  and  dear  in  the  extreme. 
There  are  two  taps,  one  of  which  draws  the 
filtered  water  Arom  the  interior  of  the  stood 
globe ;  the  other  the  unfiltered  firom  the  ex- 
terior; and  the  apparatus  is  so  arranged  that 
the  drawing  of  the  unfiltered  water  cleanses 
the  stone  and  increases  its  powers  of  filtration. 

FINISTfeRE.  This  department  of  Franco, 
in  Brittany  or  Bretagne,  prodnces,  besides  thn 
usual  kinds  of  crops,  flax,  hemp,  tobacco,  and 
cider  firuits.  The  cider  produce  is  about 
1,500,000  gallons  annually.  Eels,  trout,  sal- 
mon, lobsters,  and  oysters  ai^e  plentifVil ;  but 
the  pilchard  fisheries  along  the  coast  afiard 
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the  most  profitable  oocapation  to  the  Breton 
fishermen.  In  this  pursuit  more  than  1000 
Tessels  of  small  size,  and  about  4000  men,  are 
employed,  and  a  gross  annual  value  of  2,000,000 
francs  is  obtained.  This  includes  the  value 
of  the  enormous  quantities  of  the  common 
pilchard  (4,400,000 lbs.),  the  anchovy  pilchard, 
caught  off  Concameau  in  ForetBaj  (1,100,000 
lbs.),  and  a  large  quantity  of  oil  pressed  from 
fish  which  are  not  cured.  These  fisheries 
fonn  an  excellent  nursery  for  the  Flinch 
navy,  which  draws  its  best  seamen  firom  Bre- 
tagne- 

Iran,  coal,  lead,  bismuth,  and  zino  mines 
are  worked.  An  excellent  stone,  easily  worked, 
and  capable  of  resisting  the  action  of  the 
weather,  is  found  at  Daoulas  and  one  or  two 
other  places  near  the  Brest  Beads :  it  is  of  a 
light  green  colour,  and  when  worked  presents 
the  i^pearanoe  of  bronze ;  it  is  called  JTersan- 
lo»  stone,  and  of  it  several  of  the  churches  in 
the  department  are  built.  Granite,  marble, 
building  stone,  and  slates  are  quarried; 
potters'  clay,  kaolin,  and  whetstones  are  found. 
The  manufactures  consist  of  sailcloth,  linen, 
soda,  soap,  seed  oil,  candles,  ropes,  pottery, 
paper,  leather,  refined  sugar,  litharge,  and  to- 
bacco. Ship-building  is  carried  on  at  Brest 
and  in  most  of  the  large  towns  on  the  coast 
The  commerce  of  the  department  is  composed 
of  the  various  products  already  named,  and  of 
wine,  brandy,  beer,  Dutch  cheese,  butter,  salt, 
and  colonial  produce. 

FINLAND.  This  cold  Russian  province, 
Ijing  north-east  of  the  Baltic,  has  extensive 
forests  of  firs  and  pines  in  the  south,  inter- 
spmed  with  oaks,  elms,  Sec.  In  northern 
Lapland  these  trees  are  replaced  by  the  birch, 
xmtilf  in  the  ooldest  districts,  trees  cease  alto- 
gether. The  chief  crops  are  barley,  rye,  oats, 
wheat,  peas,  beans,  hemp,  flax,  potatoes, 
carrots,  parsnips,  onions,  hops,  and  tobacco ; 
but  the  produce  is  seldom  large.  Of  firuit 
there  is  seareely  any.  The  forests  yield  much 
timber,  pitch,  and  potash.  The  streams  are 
veil  provvied  with  fish,  which  form  the  chief 
food  of  the  people.  The  mineral  produce  met 
wiih  b  chiefly  bog-iron,  lead,  copper,  marble, 
alste,  and  chaUu 

A^rieolture,  the  breeding  of  cattle,  and  in 
some  parts  the  fisheries  constitute  the  prin- 
cipal oceupationa  of  the  people.  There  ore 
Cnr  maanfiKtores  except  in  the  large  towns, 
tad  these  are  prxncipidly  of  iron-ware,  sail- 
deCh,  and  stockings.  The  navigation  and 
tnde  are  inconsiderable. 

na    [Abibs;  Pinb-Treb.] 

FIEE-ENGINE.  In  Rome  under  the 
aupeims  there  were  bands  of  trained  firemen 
^>BfL   Clmbtiis  is  believed  to  have  invented 
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some  engine  for  the  extinction  of  fires  in  the 
time  of  the  Ptolemies ;  and  a  few  indications 
of  similar  inventions  are  met  with  in  other 
quarters.  But  the  first  fire-engine  which  has 
been  distinctly  described  was  made  by  Hautsch 
of  Niimberg  about  1657.  Dnperrier  received 
a  patent  for  making  fire-engines  for  France  in 
1609.  None  of  these  earlier  engines  had 
either  a  fiexible  hose  or  an  air-chamber :  the 
first  of  these  was  introduced  by  Jan  Yander- 
heide  in  1672 ;  and  the  latter  by  Leupold  in 
1 720.  It  was  about  the  beginning  of  the  same 
century  that  fire-engines  came  generally  into 
use  in  England. 

A  fire-engine  of  the  common  construction 
consists  of  an  oblong  wooden  chest  or  cistern, 
along  the  lower  part  of  which  runs  a  metallic 
pipe,  into  which  the  water  flows  from  a  feed- 
pipe connected  at  the  other  end  with  the  street 
plug.  The  water  having  entered  the  interior 
pipe  is  elevated  and  forced  into  an  upright 
air  vessel  by  two  pumps  which  are  worked 
by  manual  power,  by  means  of  long  handles 
or  levers  on  the  outside.  From  the  air-vessel 
the  water  is  forced  into  a  pipe  connected  with 
the  leather  hose;  and  fh>m  the  latter  it  is 
forcibly  impelled  on  the  burning  buildings. 
If  there  were  no  air-vessel  the  water  would  not 
flow  out  in  an  equable  continuous  stream,  but 
would  gush  forth  at  intervals  at  every  suc- 
cessive movement  of  the  pump-handles ;  but 
by  the  aid  of  the  air-vessel  the  stream  is  ren- 
dered continuous  by  the  elastic  pressure  of 
air  within  the  vessel. 

Numerous  improvements  have  been  intro- 
duced in  almost  every  part  of  the  fire-engine, 
whereby  it  has  been  rendered  much  more 
efficient  than  formeriy.  In  1830  Mr.  Braith- 
waite  introduced  an  ingeniously  constructed 
steam  fire-engine,  which  has  occasionally  been 
employed.  The  same  engineer  has  also  intro- 
duced a  steam  floating  fire-engine,  in  which 
the  power  of  the  engine  can  be  transferred  firom 
propelling  the  vessel  to  working  the  pumps 
when  requisite. 

Mr.  Tilley,  the  fire  engine  maker,  has  re- 
cently contrived  a  small  fire-pump,  calculated 
to  be  useful  before  the  larger  engines  arrive. 
It  is  well  suited  for  warehouses  and  shops,  as 
it  can  be  worked  from  a  single  bucket  of  water. 
It  consists  of  a  sort  of  double  cylinder,  one 
within  another,  the  inner  one  being  the  barrel, 
and  the  outer  the  air-vessel.  In  the  barrel 
works  a  piston,  the  rod  of  which  ends  at  the 
top  in  a  nob,  which  ser^'es  as  a  handle.  The 
lower  end  of  the  instrument  being  placed  in  a 
bucket  of  water,  and  the  piston  being  worked 
vertically,  water  is  drawn  into  the  barrel,  and 
is  forced  by  the  air  pressure  through  a  hose 
screwed  to  one  side  of  the  air-vessel.    The 
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pump  can  discharge  six  gallons  of  water  per 
zninutei  to  a  height  of  thirty  feet. 

Down  to  the  year  1825  all  the  Fire  Insurance 
Companies  of  London  had  their  separate  es- 
tablishments of  fire-engines ;  but  in  that  year 
tlie  Sun,  the  Union,  and  the  Royal  Exchange 
Companies  joined  their  fire-engine  establish- 
ments, wliich  were  placed  under  one  superin- 
tendence. Soon  afterwards  the  Atlas  and  the 
Phcenix  Companies  joined  the  association. 
The  advantage  of  this  combined  system  of 
action  having  been  proved,  most  of  the  re- 
maining companies  joined  in  1833,  and  formed 
a  new  association,  which  was  to  be  managed 
by  a  committee,  formed  of  one  member  from 
each  of  the  associated  companies.  lA>ndon 
was  divided  into  a  certain  number  of  districts, 
in  each  of  which  were  two  or  more  stationSi 
provided  with  engines. 

The  plan  has  worked  well :  more  companies 
have  joined  the  association;  and  it  is  found 
that  all  are  benefited.  The  firemen  are  formed 
into  a  corps,  called  the  fire-brigade^  which  is 
under  the  efficient  control  of  Mr.  Braidwood, 
superintendent  of  the  establishment  The 
men  are  clothed  in  a  uniform ;  and  a  certain 
number  of  them  at  each  station  are  ready  at 
all  hours  of  day  or  night  Each  company  pays 
its  quota  towards  the  expenses  of  the  fire- 
engine  establishment 

A  fire  engine  of  great  power  was  made  for 
the  London  Docks  a  few  years  ago,  with  work- 
ing barrels  eight  inches  diameter.  It  would 
throw  a  jet  perpendicularly  to  a  height  of 
eighty  feet ;  at  an  angle  of  45°  the  jet  would 
reach  to  a  distance  of  130  feet. 

The  West  India  Dock  Company  employ  a 
steam  tug  to  move  the  vessels  using  the  docks ; 
and  their  assistant  engineer,  Mr.  P.  Clark,  has 
designed  a  simple  method  of  making  the 
power  of  the  engines  of  the  boat  available  in 
case  of  fire.  A  large  Downton's  pump  is  fixed 
on  deck,  and  connected  by  gearing  to  the  en- 
gines, so  that  they  can  be  readily  disconnected 
from  the  paddle-wheels,  and  their  power  ap- 
plied to  the  pump.  The  power  of  the  engines 
is  30  horses,  which,  nominally,  would  be  eqiial 
to  240  men,  or  10  of  the  ordinary  fire-engines, 
but  in  reality  to  a  much  greater  number. 
Without  using  the  whole  power  of  the  engines, 
a  stream  of  water  equal  to  600  gallons,  or  3 
tons,  per  minute,  is  projected  20  feet  higher 
than  the  highest  warehouse  in  the  docks.  As 
the  fires  in  the  boilers  are  never  allowed  to  go 
out  entirely,  this  machine  is  always  in  readi- 
11  OSS,  and  in  the  event  of  a  ship  taking  6re 
could  tow  her  out  of  danger,  and  extinguish 
tlie  fire  at  the  same  time. 

In  the  year  1850  there  were  247  premises 
totally  destroyed  by  fire  in  tlie  metropolis, 


621  partially  destroyed,  and  18  liTea  lost 
Nearly  100  houses  were  more  or  leas  injured 
by  explosions  of  fire-works. 

The  employment  of  saline  substances  for 
extinguishing  fires  has  been  long  known.  Dr. 
Clanny  suggested,  a  few  years  ago,  the  em- 
ployment of  water  for  fire-engines,  containing 
five  ounces  of  muriate  of  ammonia  to  each 
gallon  of  water.  Mr.  Phillips's  apparatus, 
now  occupying  a  good  deal  of  public  attention, 
is  briefly  noticed  under  the  heading  of  Airai- 

HIUITOB,  FiBB. 

The  engines  employed  in  gardening  and 
agriculture  partake  a  good  deal  of  the  cha- 
racter of  fire-engines  in  their  construction. 
[Garden  Engine.] 

FIRE-ESCAPE.    Numerous  contrivances 
have  been  brought  before  public  notice  from 
time  to  time  for  saving  the  lives  of  persons 
who  may  be  in  a  building  while  it  is  burning. 
Mr.  Meseres  devised  a  kind  of  chair  of  strs^, 
by  which  a  person  could  lower  himself  from  the 
window.    Mr.  Davis  proposed  the  use  of  threo 
ladders,  which  might  draw  out  like  a  telescope, 
and  might  reach  from  the  ground  to  the  upper 
windows  of  a  house.    Mr.  Young  contrived  a 
sort  of  rope-ladder,  with  iron  rounds  of  very 
flexible  construction.    Mr.  Braby  invented  a 
sort  of  a  long  pole,  down  which  a  car  or  chair 
might  travel  fipom  a  window  to  the  ground. 
Mr.  Witly  introduced  a  sort  of  bag  or  case, 
which  may  be  lowered   from  the  sill  of  a 
window  by  ropes  governed  by  the  person  who 
might  be  seated  in  the  bag.    Mr.  Ford  recom- 
mended the  use  of  a  long  pole,  at  the  upper 
end  of  which  is  tackle  for  lowering  persons 
from  a  window.    Mr.  Menyweather  has  con- 
trived a  series  of  short  ladders,  which  fit  on 
to  each  other  end  to  end,  and  can  be  elevated 
to  a  considerable  height  quickly. 

But  the  fire-escape  which  has  oome  most 
into  use  in  London  is  a  wheel-carriage  sop- 
porting  a  lofty  canvas  shoot  or  trunk,  attached 
to  a  ladder  or  frame ;  when  placed  up  against 
a  house,  a  person  can  get  into  this  trunk  from 
a  window,  and  slide  safely  down  to  the  bottom, 
with  the  aid  of  some  ingenious  mechani&ni 
attached  to  the  frame.  Many  such  machines 
are  kept  in  public  places  in  London  during  the 
night,  attended  by  men  whose  business  it  is  to 
wheel  these  machines  to  any  spot  where  life  w 
endangered  by  fire. 

A  Report  was  presented  to  the  ci^  earpora- 
t ion  in  1840  from  the  police  commisaiontirs, 
descriptive  of  thirty  plans  for  fire-escapes, 
whieli  liad  been  proposed  by  different  partii-^. 
They  were  of  three  classes:  1st.  Machint-s 
intended  for  domestic  use  only,  to  be  resuru*d 
to  by  inmates  of  houses  in  coses  of  firs ;  2tul. 
Maohines  to  be  used  from  the  ootoide,  and 
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mado  to  eombme  the  security  of  property  with 
the  protection  of  persons ;  8rd.  Machines 
excIasiTely  for  the  protection  of  life  from  fire, 
to  be  used  ont  of  doors  under  the  respon- 
sible direction  of  the  police.  Among  the 
thiitf  were  Dsries's  efiectiTe  but  rather  pon- 
derous machine;  WiTell's,  with  tiie  canvas 
trunk;  and  Gregory's  sliding  ladders  on  a 
carriage.  Whichever  may  be  the  best  form  in 
wide  thoroughfares,  it  ia  thought  that  the 
common  fiie  ladden  of  the  London  Brigade 
•re  the  moet  generally  useful  in  courts  and 
confined  situations. 

FLRB,  GREEK,  an  invention  of  the  middle 
ages  which  was  often  employed  in  the  wars  of 
the  Christians  and  Saracens.  Acooniing  to 
Gibbon,  this  combustible  was  used  at  the 
sit>ge8  of  Constantinople  in  the  7th  and  8th 
centimes.  It  was  afterwards  employed  by  the 
caliphs  against  the  Crusader ;  but  the  invcn 
tion  of  gunpowder  changed  the  nature  of 
militiuy  tactics.  There  is  much  uncertainty 
as  to  the  nature  of  this  Greek  Fire.  It  is 
supposed  to  have  been  a  compound  of  naptha, 
sulphur,  and  pitch ;  and  Gibbon  thus  describes 
its  effects : — *  From  this  mixture,  which  pro- 
duced a  thick  smoke  and  a  loud  explosion, 
proeeeded  a  fierce  and  obstinate  flame,  which 
not  only  rose  in  perpendicular  ascent,  but 
likewiae  burnt  with  equal  vehemence  in  descent 
cr  lateral  progress;  instead  of  being  extin- 
guished, it  was  nourished  and  quickened  by 
the  element  of  water;  and  sand,  urine,  or 
vinegar,  were  the  only  remedies  that  could 
damp  the  lury  of  this  powerfitl  agent,  which 
waa  justly  denominated  by  the  Greeks  the 
Hqind  or  the  Maritime  Fire.  For  the  annoy- 
ance of  the  enemy  it  was  employed  with  equal 
cflect  by  sea  and  by  land,  in  battles  or  in 
si^gea.  It  was  either  poured  from  the  ram- 
parts in  large  boilers,  or  launched  in  red-hot 
balls  of  stone  and  iron,  or  darted  in  arrows 
and  javelins,  twisted  round  with  flax  and  tow 
which  had  deeply  imbibed  the  inflammable  oil : 
lonetimea  it  was  deposited  in  fire-ships,  the 
rietims  and  inatrumenta  of  a  more  ample 
iwenfB,  and  was  most  commonly  blown 
throo^  long  tubes  of  copper,  planted  on  the 
prow  of  a  galley,  and  fancifally  shaped  into 
the  Booths  of  savage  monsten,  that  seemed 
to  vnoit  m  alf«am  of  liquid  and  eonanming 
fire.' 

FIRE-PROOF  BUILDINGS.  The  ibost 
oWioQs  method  of  rendering  houses  and 
other  bvildiiigB  indeatraetible  hf  ftre  is  to 
cmstmci  them  entirely  of  inoombnstible  ma- 
tcriaiB,  such  as  atone,  brick,  and  iron.  Such  a 
aoda  of  eooatmetion,  however^  is  of  Teiy 
hiailsd  ipplieation.  The  use  at  iron,  and 
r^iiiail/  ef  cast  inb,  in  Mkbigs^  haa  in- 


deed  increased  very  much,  and  many  plans  for 
the  construction  of  dwelling-houses  almost 
entirely  of  that  material  have  been  brought 
forward. 

Brickwork  forms  in  this  country  the  chief 
material  of  the  external  walls  of  houses,  and 
it  is  occasionally  employed  without  any  admix- 
ture of  timber  for  the  partition  walls  also, — a 
plan  which,  in  conjunction  with  other  precau- 
tions, tends  greatly  to  limit  the  damage  done 
by  a  fire  to  the  apartment  in  which  it  may 
happen  to  break  out  Cast-iron  pillars  and 
brest-summers  are  very  extensively  employed 
in  modem  London  shops  and  warehouses, 
where  the  whole  front  on  the  ground  floor  is 
left  open  for  shop-windows  and  doors.  Fire- 
proof floors  are  now  often  adopted,  not  only 
in  public  buildings,  but  also  in  the  larger  and 
beUer  sort  of  private  houses ;  the  beams  being 
either  of  cast  or  wrought  iron,  and  the  brick 
vaultings,  which  abut  upon  the  ledges  of  the 
beams,  being  often  only  half  a  brick  thick. 
In  Farrow's  patent  method  of  fire-proof 
building,  the  floors  are  supported  upon  joists 
of  wrought  iron,  formed  with  a  projecting 
flange  on  each  side,  upon  which  are  laid, 
stretching  f^om  joist  to  joist,  a  series  of  flat 
stones  the  upper  surfaces  of  which  lie  flush 
with  the  upper  edg«8  of  the  joists.  These 
produce  a  level  stone  floor,  interlined  with 
iron,  which  may  either  be  used  as  such  or  be 
covered  with  planks.  Mr.  Frost  has  invented 
a  mode  of  constructing  floors  and  roofs  of 
hollow  square  earthenware  tubes,  laid  in  strata 
crossing  each  other  in  direction,  and  united 
with  cement  in  such  a  way  that  the  whole 
floor  becomes  one  solid  flagstone.  In  one 
mode  of  construction,  hollow  earthen  pots  are 
employed  to  form  a  sort  of  vaulted  roof. 

The  great  use  of  timber  in  building  renders 
veiy  important  any  method  by  which  it  may 
be  rendered  incombustible.  Solutions  of 
muriate  of  ammonia,  muriate  of  soda,  sal- 
ammoniac,  borax,  alum,  and  several  other 
salts  and  alkalies,  with  which  wood  may  be 
impregnated,  or  which  may  be  applied  to  its 
surface,  possess  this  quality  in  a  limited 
degree;  and  by  Payne's  wood-preserving  pro- 
cess timber  is  made,  for  aU  practical  purposes, 
completely  incombustible.  The  non-conduct- 
ing power  of  earth  and  sand,  or  of  a  layer  of 
sand  placed  over  timber,  has  been  the  basb  of 
many  plana  for  preventing  flres. 

FIRE-SHIP  is  A  veesel  laden  with  com- 
bustible  materials,  which  is  sent  or  left  in  a 
burning  state  among  the  ships  of  a  hostile 
fleet  for  the  purpose  of  setting  them  on  fire. 
Such  vessels  have  been  used  in  various  coun- 
tries, at  diflerent  times.  Those  now  constructed 
have  between  decks,  on  botti  sides,  a  etage 
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contaming  a  groove,  in  which  the  train  of 
powder  for  firing  the  combustibles  is  deposited 
in  a  hose  or  tabe.  The  stage  is  covered  with 
a  tarpaulin  on  which  is  strewed  loose  powder ; 
and  on  this  are  placed  faggots  of  wood  and 
bundles  of  hemp  steeped  in  a  mixture  of 
resin,  turpentine,  saltpetre,  and  mealed  gun- 
powder, billets  of  wood  dipped  in  saltpetre  and 
pitch,  casks  filled  with  chips  of  wood  mixed 
with  pitch  and  turpentine,  and  loaded  shells 
and  carcasses.  Faggots  soaked  in  pitch  are 
also  fjBStened  to  the  sides  of  the  ship ;  and 
around  the  ship  are  grappling-irons  to  enable 
it  to  cling  to  the  ill-fated  vessel  to  be  destroyed. 
When  the  crew  has  brought  the  fire-ship  dose 
to  its  prey,  they  fire  the  combustibles,  and 
escape  by  a  boat  as  quickly  as  possible. 

FIRE-WOOD  MANUFACTURE.  The 
manufacture  of  such  an  article  as  fire-wood 
would  only  be  thought  of  in  a  large  and  po- 
pulous city,  far  distant  from  woodland  and 
copses.  The  neat  appearance  of  our  London 
bundles  and  net  works  and  wheels  of  fire- 
wood has  to  this  day  an  air  of  strangeness  to 
country  people. 

The  bundles  of  fire-wood,  largely  used  in 
London,  and  having  a  cylindrical  shape,  are 
made  with  simple  apparatus.  The  pieces  of 
wood,  well  dried,  are  cut  by  saws  into  blocks 
about  six  inches  long,  and  these  blocks  are 
chopped  up  to  the  requisite  degree  of  thinness. 
A  suifficient  number  of  small  sticks  to  form 
one  bundle  are  placed  within  a  kind  of  hoop, 
and  confined  there  until  a  piece  of  tarred 
string  is  firmly  bound  round  them. 

The  Patent  fire-wood  of  recent  times 
assumes  two  forms — ^the  wheel  and  ihe  gridiron. 
In  the  first  form  a  number  of  small  pieces  are 
arranged  somewhat  hke  a  wheel,  and  bound 
into  that  form  by  string.  In  the  gridiron 
form  the  pieces  are  first  notched  or  dove- 
tailed, by  a  machine,  and  made  to  fit  very 
tightly  into  each  other.  Both  forms  have  a 
few  fragments  of  shavings,  and  a  slight  coat- 
ing of  resin  on  one  side,  to  facilitate  their 
ignition. 

The  manufacture  of  the  cylindrical  bundles 
of  fire-wood  is  deemed  sufficiently  important 
to  warrant  the  erection  of  an  extensive  factory 
at  Bow,  where  steam-power  is  employed  to 
work  an  ingenious  series  of  machines  recently 
patented  by  Messrs.  Thompson  and  Ehns. 
There  are  two  machines,  for  cutting  and  for 
binding.  The  cutting- machine  has  a  large 
wheel,  on  the  periphery  of  which  are  eight 
equi-distant  cutters.  An  endless  band  pas- 
sing over  the  rollers,  acta  as  a  feeder  to  these 
cutters.  The  billets  of  wood  are  cut  by  the 
saw  into  blocks,  about  six  inches  long^  and 
these  blocks  are  rangedi  aide  by  side,  on 
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the  feeding-band,  with  the  grain  of  the  wood 
peipendicular.  As  the  feeding  band  travds 
on,  these  blocks  are  brought  one  by  one  to  a 
spot  where  the  cutters  may  act  upon  them  : 
and  they  are  speedily  cut  up  into  slices  or  flat 
pieces.  These  slices  are  re-anangedon  the 
feeding-band,  side  by  side,  but  in  such  a  posi- 
tion that  they  may  be  cut  up  into  splints  or 
square  sticks.  These  splints  are  much  more 
regular  in  form  than  those  produced  by  the 
old  method  of  chopping.  The  splints  are 
next  taken  to  the  binding-machine.  They 
are  placed  in  a  kind  of  hopper,  through  which 
they  descend  into  a  horizontal  cylinder,  and  a 
plunger  or  piston  here  compresses  them, 
retains  them  at  one  end  while  the  bundle  is 
being  bound  with  string,  and  then  forces  the 
bundle  out  of  the  cylinder. 

FIRKIN  is  a  measure  of  ale,  beer,  and 
some  dry  commodities,  now  disused.  Eight 
gallons  of  ale,  soap,  or  herrings,  made  a  flrldn, 
and  nine  gallons  of  beer  made  a  firkin. 

FISH.  Of  the  varieties  of  fish  eaten  in 
this  country,  those  that  are  the  whitest  and 
most  flaky  when  cooked,  such  as  whiting,  cod, 
flounders,  sole,  haddock,  tnrbot,  hake,  Ac.  are 
the  most  easily  digestible;  but  those  which 
abound  in  dly  matter,  such  as  salmon,  eels, 
herrings,  ftc,  contain  more  nourishment. 

Fish  may  be  preserved  in  a  dry  state,  Mr. 
Cooley  informs  us,  by  sugar  alone.  F^esh 
fish  may  be  thus  kept  for  some  days,  so  as  to 
remain  as  good  as  when  first  canghL  The 
sugar  gives  no  disagreeable  taste.  This  pro- 
cess is  very  useful  in  making  what  is  called 
Kippered  Balmon.  A  few  table-spoonfrils  of 
brown  sugar  are  sufficient  for  a  salmon  of 
five  or  six  pounds  weight:  and  a  little  salt  or 
saltpetre  may  be  added.  Salmon  IdpperNl 
in  this  way  preserves  its  natural  flavour  better 
than  if  salted  or  smoked. 

FISHERIES  axe  localities  frequented  at 
certain  seasons  by  great  numbers  of   fish, 
where  they  are  taken  upon  a  large  aoale.     Of 
the  British  fisheries,  some  are  carried  on  in 
rivers  or  their  nstnaries,  and  others  in  the 
bays  or  along  the  coasts.    Our  principal  cod 
fishery  is  on  the  banks  of  Newfoundland  :  and 
for  whales  our  ships  frequent  the  shores  of 
Greenland,  Davis's  Straits,  and  the  Soath  Seasi. 
Of  late,  whale  fisheries  have  also  been  carried 
on  near  the  shores  of  Australia,  New  Zealand, 
and  the  Cape  of  Good  Hope. 

In  the  reign  of  Queen  Elisabeth  and  after- 
wards, various  associations  were  foraaed  and 
orders  in  council  issued,  having  for  object  the 
encouragement  of  British  fisheries ;  but  tho 
trade  did  not  flourish  under  these  protectioDiK. 
Eveiy  attempt  to  encourage  the  llaheriea  by 
means  of  boantaei  froled,  and  the  impolicy  of 
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grantuog  these  bounties  was  at  length  seen 
and  acknowledged.  In  1821  the  tonnage 
bounty  of  60f.  per  ton  on  fishing  Teasels  was 
repealed ;  the  bonnty  of  4t.  per  barrel,  which 
was  paid  np  to  the  &th  of  April,  1826,  was 
thereafter  reduced  1«.  per  barrel  each  suc- 
ceeding year;  so  that,  in  April  1830,  the 
bounty  ceased  altogether.  This  alteration  of 
the  system  was  not  productive  of  any  serious 
etil  to  the  herring  fishexy. 

In  1849  the  white  hemngs  cured  in  Grreat 
BritJun  amounted  to  770,698  barrels;  the 
number  branded  by  the  commissioners  was 
213^286  banrels;  and  the  number  exported 
340,256  barrels.  Including  those  cured  and 
those  sold  for  immediate  consumption.  Die 
number  was  1,151,979  barrels.  In  the  cod 
and  ling  department,  there  were  98,903  cwt. 
cured  dried,  and  6,580  barrels  cured  in  pickle. 
In  that  year  there  were  14,902  boats  and 
50,792  fishermen  under  the  control  of  the 
commissioners. 

The  removal  of  the  bounty  has  been 
attended  with  an  improvement  in  the  condition 
of  the  fishermen  generally,  and  in  Scotland 
the  fishermen  have  been  able,  from  the  fair 
profits  of  their  business,  to  replace  the  small 
boats  Uiey  formerly  used  by  new  boats  of 
larger  dimensions,  and  to  provide  themselves 
with  fishing  materials  of  superior  value. 

The  facilities  of  communication  with  popu- 
kas  inland  districts  have  greatly  extended 
the  market  for  fish,  and  the  rapid  means  of 
transport  by  railways  enables  the  inhabitants 
of  Birmingham  and  London  to  consume  cod 
and  other  fish  caught  in  the  Atlantic  by  the 
fishermen  of  Galway  and  Donegal.  The 
fishermen  who  supply  the  London  market, 
instead  of  returning  to  Gravesend  or  other 
p<ntB  of  the  Thames  and  Medway,  put  their 
cargoes,  already  packed  in  hampers,  on  board 
the  steam-boats  which  pass  along  the  whole 
eastern  coast  as  far  north  as  Aberdeen:  or 
they  sometimes  make  for  Hull  or  some  other 
p<Bt  in  the  neighbourhood  of  the  fishing- 
ground,  and  there  land  their  cargoes,  which 
are  conveyed  rapidly  inland  per  railway.  Fast- 
sailing  cutters  are  sometimes  employed  to 
take  provisions  to  the  boats  on  the  fishing- 
groond,  and  to  bring  back  the  fish  taken  by 
each. 

One  branch  of  fishing  wholly  different  in 
its  object  firom  all  other  branches  is  the 
Anp-Boof  Fuhery.  This  fishexy  prevails 
pincqially  npon  the  Kentish,  Norfolk,  and 
Essex  coasts ;  and  the  object  is  the  catching 
of  sprats  a.5  manure  for  the  land,  for  which 
there  is  a  constant  demand.  This  branch  of 
fishing  gives  employment  on  the  Kentish 
ewat  alone  to  firom  400  to  500  boats. 


Vessels  and  boats  employed  in  fishing  are 
licensed  by  the  Commissioners  of  Customs ; 
and  they  are  required  to  be  painted  or  tarred 
entirely  black,  except  the  name  and  place  to 
which  such  vessel  or  boat  belongs.  The 
licenses  thus  granted  specify  the  limits  be- 
yond which  fishing  vessels  must  not  be  em- 
ployed :  this  distance  is  usually  four  leagues 
from  the  English  coast 

The  PUchard  Fishery ,  which  is  carried  on 
upon  parts  of  the  Devon  and  Cornish  coasts, 
employs  about  1000  boats,  3500  men  at  sea, 
and  about  5000  men  and  women  on  shore.  As 
soon  as  caught  the  pilchards  are  salted  ox 
pickled  and  exported  to  foreign  markets, 
chiefly  to  the  Mediterranean  :  the  average 
exports  amounts  to  30,000  hogsheads  per 
year. 

Our  chief  Salmon  Fisheries  are  carried  on  in 
the  rivers  and  sestuaries  of  Scotland,  but  the 
annual  value  of  this  fishery  is  not  exactly 
known.  The  produce  of  the  fishings  in  the 
rivers  Tay,  Dee,  Don,  Spey,  Findhom,  Beauly, 
Borriedale,  Langwell,  and  Thurso,  and  of  the 
coasts  a^acent,  are  conveyed  in  steam-boats 
and  small  sailing-vessels  to  Aberdeen,  where 
they  are  packed  with  ice  in  boxes  and  sent  to 
the  London  market  London  is  the  great 
market  to  which  Scotch  salmon  are  sent  The 
quantity  which  arrives  during  one  season  is 
about  2500  tons,  and  the  average  price  is  from 
lOd.  to  1<.  per  lb. 

Mackerel  visit  eveiy  part  of  our  coasts  in 
the  spring  and  early  part  of  the  summer,  and 
are  taken  in  great  abundance.  As  mackerel 
will  not  keep,  it  may  be  hawked  about  on 
Sunday  for  Sale. 

The  fisheries  of  Ireland,  by  the  Act  of  1842 
have  been  placed  under  the  regulation  of  the 
Board  of  Public  Works,  the  commissioners  of 
which  prepare  an  annual  report  concerning 
them.  In  1845  the  commissioners  registered 
19,883  vessels  and  boats,  and  93,073  men  and 
boys  as  engaged  in  the  Irish  fisheries.  The 
whole  coast  of  Ireland  is  divided  into  28  fishing 
districts. 

The  Cod  Fishery  at  Newfoundland  was 
carried  on  as  early  as  1500  by  the  Portuguese, 
Biscayans,  and  French,  but  it  was  not  until 
1585  that  the  English  ventured  to  interfere 
with  them.  The  French  and  English  have 
still  continued  to  fish  there.  The  principal 
fisheries  of  Newfoundland  are  prosecuted  on 
the  banks  which  nearly  surround  that  island : 
the  object  of  these  fisheries  is  solely  cod-fish. 
These  fisheries  may  be  said  to  be  the  sole 
pursuit  of  the  settlers  in  Newfoundland,  and 
of  the  traders  who  f^quent  the  island. 

In  1818  a  convention  was  concluded  between 
the  United  States'  government  and  that  of 
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Gfeat  Britain  for  regulating  the  fisheries  on 
the  coasts  of  the  British  American  provinces. 
Conventions  are  also  in  force  relating  to  the 
British  and  French  fisheries  in  the  English 
Ohannel. 

The  Whale  FUhery  will  form  the  suhject  of 
a  separate  article.    [Whatjb  Fishbhy.] 

The  fish  imported  in  1848,  and  paying  im- 
port daty,  were 

Anchovies 161,100  lbs. 

Eels  76  ship  loads. 

Salmon 1,344  cwts. 

Torbots  and  soles  41  cwts. 

FLA'GEOLET,  a  small  musical  instrament, 
played  on  by  means  of  a  month-piece.  Its 
compass  is  two  octaves,  from  F,  the  first  space 
in  the  treble  clef,  to  F  in  altissimo.  The  scale 
of  the  QwtdfiUe  Flnffeohi  is  rather  more 
limited  ;  and  that  of  the  Patent  Octave  Flage- 
olet is  an  octave  higher  than  the  ordinary 
instruments.  The  Double  Flageolet  consists  of 
two  instrumental,  united  by  one  mouth-piece, 
and  producing  double  notes. 

FLAME  is  the  combustion  of  gaseous  or  of 
volatilized  matter.  It  is  attended  with  great 
heat^  and  sometimes  with  the  evolution  of 
much  light;  but  the  temperature  may  be 
intense  when  the  light  is  feeble :  this  is  the 
case  with  the  flame  of  burning  hydrogen  gas, 
it  being  scarcely  visible  by  day-light,  though 
its  heat  is  intense. 

'  In  the  burning  of  a  candle,  the  wax  or 
tallow  being  first  rendered  fluid  by  heat,  rises 
in  the  wick,  and  although  the  wick  supplies 
some  hydrogen  and  carbon,  by  far  the  greater 
portion  of  these  is  yielded  by  the  wax  or 
tallow,  which  bum  by  the  assistance  of  the 
oxygen  of  the  air.  The  supply  of  hot  vapour 
diminishes  as  it  ascends,  and  eventually  fails, 
and  hence  the  flame  of  a  candle  gradually 
tapers  to  a  point,  and  then  ceases. 

That  flame  is  merely  a  thin  film  of  white 
hot  vapour,  and  that  this  combustion  is 
entirely  superficial,  while  inflammable  matter 
is  contained  within  which  cannot  bum  for 
want  of  oxygen,  is  proved  by  inserting  one  end 
of  a  small  glass  tube  into  the  dark  central 
portion  of  a  flame  ;  the  inferior  nnburnt 
vapoiw  or  gas  will  escape  through  it,  and  may 
be  lighted  at  the  other  end  of  the  tube.  For 
various  illustrations  of  flame,  see  Buns 
Lioht;  Drummond's  Lioht;  Lamp,  Safety. 

FLANDERS.  There  are  two  provinces  of 
this  name  fai  Belgium,  East  and  West. 

Bast  Flanders,  is  low  and  level.  In  many 
parts  of  the  province  there  are  beds  of  peat. 
The  chief  productions  of  the  earth  are  wheat, 
rye,  barley,  ^oats,  potatoes,  flax,  hemp,  hops. 
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madder,  and  tobacco.  There  is  but  little 
wood  of  large  growth  in  the  provinoe.  The 
chief  raanitfaetures  are  lace,  linen  and  woollen 
cloths,  bobbin  net,  silk,  cordage,  bricks,  hats, 
soap ;  and  there  are  also  ootton-ftielorieB,  pot- 
teries, sugar-refineries,  distilleries,  and  brewe- 
ries. Ghent  is  the  chief  town.  The 
manufkotures  are  carried  on  ohiefly  at  Ghent, 
Eecloo,  Grammont,  Lokeren,  St.  Nicholas, 
Ninove,  Oudenarde,  and  Benaix. 

West  Flanden  is  admirably  aoeommodated 
by  inland  navigation ;  the  roost  important  of 
these  are  the  canals  between  Ghent  and 
Bruges,  Bruges  and  Ostend,  Donkirk,  Fnmes, 
and  Nieuport  The  production  and  industrial 
occupations  of  the  people  are  similar  to  thiy^e 
of  East  Flanders.  The  agriculture  of  thi« 
province,  as  well  as  that  of  East  Flanders,  i« 
of  the  most  perfect  kind.  The  chief  manu- 
facturing towns  are  Bruoes  and  Coubtrai  ; 
and  besides  these,  various  branches  of  indu<<- 
try  are  carried  on  at  Iseghem,  Menin,  Pope* 
ringen,  Roulers,  Thielt,  Thourout,  Ypres,  and 
other  towns. 

The  most  fertile  land,  in  both  province?  of 
Flanders,  is  that  of  the  low  districts  which 
have  been  reclaimed  fh>m  the  sea  by  embs  ik- 
ments  :  it  is  chiefly  composed  of  a  mu'Kly 
deposit  mixed  with  fragments  of  marine  shMU 
and  fine  sea-sand.    These  lands  are  called 
poldersy  and  their  great  natural  fertility  causes 
them  to  bo  cultivated  >rith  less  art  and  industrr 
than  those  lands  which  are  much  inferior.  Th« 
usual  rotation  of  crops  in  the  polders  consists 
of— 1,  Winter  barley  after  a  fallow ; — %  Beans; 
—8,  Wheat; — 4,  Flax;— 5,  Clover;— fl,  Pota- 
toes.    The  polder  farmer  seldom  thinks  of 
purchasing  manure ;  and  even  the  ashes  mad^ 
by  burning  weeds  are  usually  sold,  to  be  sent 
to  the  poorer  sandy  soils,  where  their  efforts 
are  more  perceptible.    In  the  tillage  of  the 
land  the  Flemings  use  few  and  very  siropl* 
instraments.    The  common  ploogb  for  light 
lands  is  a  small  light  foot  ploagh,  which  ha^ 
no  wheels  and  is  drawn  by  one  or  two  hor^^'s. 
In  the  stifier  soils  Uie  turn -wrest  plough  is 
sometimes  used,  made  much    sroaUer    and 
lighter  than  the  heavy  Walloon  plough.    An 
instrament  peculiarly  Flemish  is  the  im^neaM ; 
this  is  a  wooden  Arame  of  a  triangnlar  sha|>o. 
covered  with  boards,  which  is  drawn  over  the 
ground  to  smooth  the  surface  and  press  in  tho 
seed.      The   molUhaert  'm    another    Flemish 
instrument  for  levelling  ground.  The  HainanH 
scythe  and  hook  are  generally  tised  for  reaping 
com.     The  most  important  instrument  in 
Flemish  agriculture  is  the   spade,  which  is 
used  to  a  much  greater  extent  than  in  England* 
and  in  some  instances  is  the  only  inBtnunent 
of  tillage.    Flax  is  everywhere  a  meal  impor- 
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Unt  crop,  for  it  much  exeeeds  all  other  eropi 
in  Tftlne.  In  most  •gricaltoral  oropSf  the 
Flemish  farmere  contrive  to  do  with  a  BmaUer 
amount  of  seed  than  the  English. 

In  respect  to  the  Industrial  Exhihition  of 
IA51,  oat  of  500  intending  exhibitors  firom  the 
nineprorinces  of  Belgium,  138  are  from  East 
and  West  Flanders.  The  products  and  manu- 
factnrea  to  be  exhibited  eomprise  almost  etery 
po^'dble  Tariety. 

FLANNEL.     [Woouan  Manufactuabi.] 

FLAX  MANUFACTURE.  Flax  is  an 
annual  plant,  cultivated  from  time  immemorial 
for  its  textile  fibres,  which  ore  spun  into 
thread  end  woven  into  linen  cloth.  It  has  a 
zreen  stem  from  a  foot  and  a  half  to  two  feet 
high,  and  a  bine  flower,  which  is  succeeded  hy 
ft  capsnle  containing  ten  flat  oblong  seeds  of 
a  brown  coloor,  from  which  an  oil  is  expressed, 
which  is  extensively  used  in  manufactures  and 
in  painting.  There  are  several  varieties  of 
flsx  cultivated.  The  best  seed  comes  from 
Riga  and  from  Holland.  There  is  a  very  fine 
I  >Dg  variety  which  is  cultivated  in  the  neigh* 
Ix^iirfaood  of  Gourtrai,  in  Flanders.  The  most 
nommon  variety  of  flax  is  of  a  moderate 
length  with  a  stronger  stem.  There  is  a  small 
variHy  which  does  not  rise  above  a  foot, 
^Tiws  fast,  and  ripens  its  seed  sooner.  Ano- 
ther variety  has  a  perennial  root,  and 
shoots  out  stems  to  a  eonsiderable  height, 

Tb^  v>il  best  adapted  to  the  growth  of  flax 
i^  a  deep  rich  loam  in  which  there  is  much 
hnmus  or  vegetable  mould.  It  thrives  well  in 
the  rich  alluvial  land  of  Zeeland  and  the 
pi^lden.  It  is  also  raised  with  great  suooess 
in  the  Bght  sands  of  Flanders,  but  much  more 
carefo]  tillage  and  manuring  are  required. 
Ttie  land  on  which  flax  is  sown  must  be  vexy 
fr.-^i  from  weeds,  the  weeding  of  this  crop 
Nd^  a  very  important  part  of  the  expense  of 
"ilfiTalson.  In  southern  climates  flax  is  sown 
UUire  winter,  because  too  great  heat  would 
'l^txoy  it  It  is  then  pulled  before  the  heat 
of  summer.  In  northern  climates  the  frost, 
uid  especially  the  alternation  of  frost  and  thaw 
!R  the  early  part  of  spring,  would  oanse  the 
*^  to  perish ;  it  is  consequenily  sown  as 
'tHy  in  spring  as  may  be,  so  as  to  avoid  the 
*fi<^  of  hard  fttMrt.  In  Flanden  the  ground 
*^*  pnpaKd  for  flax  more  eareftilly  than  in  any 
'tber  country*  The  seed  whieh  is  tised  is 
^tmensDij  obtained  from  Bigt,  it  being  found 
fhflt  the  flax  raieed  from  home-grown  seed  is 
inferior  after  the  first  year. 

When  the  flax  is  frill  grown  (and  this  de- 
r^d«  on  whether  coarse  or  fine  fibres  or 
<^4  for  ofl  are  the  chief  eonunereial  object), 
*h^  puQing  begins,  which  is  done  carefully  by 
•TnaU  handftila  aft  a  time.     Theae  are  laid 


upon  the  ground  to  dry,  two  and  two  obliquely 
across  each  other.  Soon  after  this,  they  are 
collected  in  larger  bundles  and  placed  with  the 
root  end  on  the  ground,  the  bundles  being 
slighUy  tied  near  the  seed  end;  the  other  end 
is  spread  out  tliat  the  air  may  have  access, 
and  the  rain  may  not  damage  the  flax.  When 
BuffioienUy  dry,  they  are  tied  more  firmly  in 
the  middle,  and  stacked  in  long  narrow  stacks 
on  the  ground.  This  is  the  method  adopted 
by  those  who  defer  the  steeping  till  another 
season*  Some  cany  the  flax  as  soon  as  it  is 
dry  under  a  shed,  and  take  off  the  capsules 
with  the  seed  by  ri|>/>iiN^,  which  is  drawing  the 
fiax  through  an  iron  comb  fixed  in  a  block  of 
wood.  The  flax  is  then  immediately  steeped : 
but  the  most  experienced  flax-steepers  defer 
this  operation  till  the  next  season.  In  this 
case  it  is  put  in  barns,  and  the  seed  is  beat  out 
at  leisure  in  winter. 

Steeping  the  flax  is  a  very  important  pro- 
cess. The  object  is  to  separate  the  bark  from 
the  woody  part  of  the  stem,  by  dissolving  a 
glutinous  matter  which  causes  it  to  adhere. 
The  usual  mode  of  steeping  is  to  place  the 
bundles  of  flax  horizontally  in  shallow  pools 
or  ditches  of  stagnant  water,  keeping  them 
under  water  by  means  of  poles  or  boards  with 
stones  or  weights  laid  upon  them.  The 
method  adopted  by  the  steepers  of  Courtrai, 
where  steeping  flax  is  a  distinct  trade,  is 
different.  The  bundles  of  flax  are  placed 
alternately  with  the  seed  end  of  the  one  to  the 
root  end  of  the  other,  the  latter  projecting  a 
few  inches :  as  many  of  these  are  tied  toge- 
ther near  both  ends  as  form  a  thick  bundle 
about  a  foot  in  diameter,  and  these  are  placed 
in  an  oblong  wooden  frame.  The  frame  is 
sunk  in  the  river  Lys,  low  enough  to  keep  all 
the  flax  under  water,  and  is  kept  there  till  the 
steeping  is  effected.  The  bundles  are  now 
untied,  and  the  flax  is  spread  evenly  in  rows 
slightly  overlapping  each  other  on  a  piece  of 
clean  smooth  grass  which  has  been  mown  or 
fed  off  close.  It  ii  occasionally  turned  over, 
and  is  allowed  to  remain  spread  out  upon  the 
grass  till  the  woody  part  becomes  brittle.  It  is 
then  taken  up,  and  as  soon  as  it  is  quite  dry  it 
is  tied  up  again  in  bundles,  and  carried  into 
the  bam. 

In  the  domestic  manufactures  the  flax  is 
broken  or  scutched  at  home,  when  the  weather 
prevents  outdoor  work.  The  common  brake 
consists  of  four  wooden  swords  fixed  in  a 
frame,  and  another  firame  with  three  swords, 
which  play  in  the  interstices  of  the  first  by 
means  of  a  joint  at  one  end.  The  flax  is 
taken  in  the  left  hand,  and  placed  between 
the  two  frames,  and  the  upper  frame  is 
pushed  down  briskly  upon  it.    It  breaks  the 
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Aaz  in  four  places,  and  hy  moving  the  left 
hand,  and  rapidly  repeating  the  strokes  with 
the  right,  the  whole  handful  is  soon  broken. 
It  is  then  scatched  by  means  of  a  board  set 
upright  in  a  block  of  wood  so  as  to  stand 
steady,  in  which  is  a  horizontal  slit  about 
three  feet  from  the  ground,  the  edge  of  which 
is  thin.  The  broken  flax  held  in  handfuls  in 
the  left  hand  is  inserted  in  this  slit,  so  as  to 
project  to  the  right  and  a  flat  wooden  sword 
of  a  peculiar  shape  is  held  in  the  right  hand ; 
with  this  the  flax  is  repeatedly  struck  dose  to 
the  upright  board,  while  the  part  which  lies  in 
the  slit  is  oontinnally  changed  by  a  motion  of 
the  left  hand.  This  operation  beats  off  all 
the  pieces  of  the  wood  which  still  adhere  to 
the  fibre,  without  breaking  it,  and  after  a  short 
time  the  flax  is  cleared  of  it  and  fit  to  be 
heckled.  On  a  larger  scale  the  breaking, 
scutching,  and,  and  subsequent  heckling,  are 
effected  by  more  efficient  machines. 

Flax  is  found  in  every  quarter  of  the  globe, 
and  has  been  cultivated  for  its  fibrous  stalk 
from  the  very  earliest  period  of  which  we  have 
any  record.  England  has  never  grown  a 
sufficient  quantity  of  flax  for  its  own  use, 
although  it  has  been  attempted  to  give  encou- 
ragement to  the  cultivation  by  pnblie  rewards 
or  bounties.  A  considerable  quantity  of  land 
is  now  sown  with  flax  seed  eveiy  year  in 
Somersetshire,  Lancashire,  and  York^iire :  it 
is  largely  grown  in  Scotland,  and  still  more  so  in 
L-eland. 

There  has  perhaps  never  been  a  period  when 
the  flax  culture  and  manufaotnra  occupied  a 
larger  share  of  public  attention  than  at  pre- 
sent Many  circumstances  have  combined  to 
bring  about  this  state  of  things.  We  will 
briefly  glance  at  the  chief  aspects  which  the 
subject  presents. 

Cotton  forms  a  larger  item  of  our  textile 
manufactures  than  all  other  flbrous  materials 
combined :  and  the  United  States  supply  an 
overwhelming  proportion  of  the  cotton  which 
we  work  up.  We  imported  775  million  lbs.  of 
cotton  in  1849,  of  which  four-fifths  were 
brought  from  the  United  States.  Hence  our 
manufactures  are  almost  wholly  at  the  mercy 
of  any  fluctuations  of  crop  which  may  occur 
in  America  ;  for  the  market-price  depends 
chiefly  in  the  abundance  or  scarcity  of  the 
United  States  supply. 

If  therefore  we  could  increase  the  quantity  of 
any  fibrous  material  capable  of  being  grown 
in  our  own  country,  and  use  it  as  a  partial 
substitute  for  cotton,  it  would  give  our  manu- 
factures greater  independence  of  America. 
Besides  this,  Qreai  Britain  and  Ireland  would 
be  benefited  if  a  good  sale  were  commanded 
for  home  grown  flax.    Ireland  and  the  High- 


lands of  Scotland  since  the  failure  of  the 
potato  crops,  and  England  since  the  repeal  of 
the  Com  Laws,  have  been  in  a  position  to 
seize  eagerly  on  any  new  culture  which  pro- 
mises moderate  success;  and  landowners  in 
all  three  countries  are  at  the  present  time 
encouraging  their  tenants  to  direct  attention 
to  the  flax  culture. 

Mr.  G.  B.  Porter,  in  an  able  paper  read  at 
the  Edinburgh  Meeting  of  the  British  Asso- 
ciation in  1850,  said — ^  Hitherto  we  have  in 
this  country  been  greatly  dependent  upon  our 
foreign  importation  for  supplies  of  flax. 
While  the  law  imposed  restrictions  upon  the 
importation  of  grain  for  human  food,  there  ex- 
isted a  kind  of  impediment  in  the  way  of 
increasing  our  home  growth  of  articles  for 
any  purpose  not  of  equal  primary  necessity. 
That  impediment  is  now  removed ;  and  there 
can  be  no  reason  given  why  our  fields  should 
not  be  henceforth  used  for  the  production  of 
any  artide  that  promises  an  adequate  profit 
to  the  farmer.*  These  words  have  had  consi- 
derable effect  in  urging  agriculturists  to  attend 
to  this  matter. 

It  is  admitted  that  much  has  yet  to  W 
learned  before  the  English  and  Irish  fanners 
will  equal  those  of  Belgium  in  the  flax  cultuiv. 
Great  care  must  be  shewn  in  selecting  the 
seed ;  and  Sir  Robert  Kane  has  lately  shewn 
how,  by  applying  the  steep-water  to  purposes 
of  manure,  and  the  woody  or  stalky  refuse  to 
purposes  of  fuel,  greater  profit  may  be  reabxed 
than  heretofore.    It  is  not  only  the  flax  fibre 
which  we  largely  import,  but  flax-seed   for 
sowing,  flax  seed  for  making  linseed  oil,  and 
flax  oil-cake  for  feeding  our  cattle.  In  addition 
to  many  minor  improvements  reoentlj  svsg- 
gested,  Mr.  Donlan  has  introduced  a  mode  of 
pickling  or  chemically    preparing  the  sc^ed 
before  sowing;  which  (unless  the  aeoounts 
are  greatly  exaggerated)  seems  to  be  a  xery 
important  improvement. 

But  improvements  in  cuUtire  are  not  t}\e 
only  object  of  attention;   improvements    in 
mant{faetur€  are  equally  undergoing  enquiry. 
The  reader  will  have  observed,  in  the  eaciier 
paragraphs  of  this  article,  that  whatever  tl^« 
mode  of  steeping  may  be,  cold  water  is  alw«ys 
employed.  Now  it  has  ooeorred  to  Mr.  ScHen^ 
that  iihoi  water  were  substituted,  the  prooc^s 
might  be  expedited.    The  method  has  l>e«xx 
tried  by  the  Boyal  Flax  Society  of  BelTast, 
who  placed  the  flax  in  long  troughs,  fUle^  Hio 
troughs  with  cold  water,  and  heated  the  ^rmjLer 
by  steam.     The  experiments  tried  aeexA    %*> 
bear  out  the  assertion  that  the  process 
only  more  quickly  conducted  by  the 
method  than  by  the  old,  but  that  more  fla^ 
oanbeobtainedfiromagitvaweightofflmx 
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While  this  hot  water  process  has  been  under 
eximinAtion,  Mr.  Donlan  has  intxodnoed  a 
dry  process,  by  which  the  fibre  is  separated 
from  the  stalk  without  any  steeping  whatexer. 
The  mode  of  proceeding  is  not  yet  made 
pablie,  as  it  is  not  yet  patented ;  bat  its  advo- 
cates assert  that  it  is  as  mach  superior  to  the 
hot  water  pttMsess  as  that  is  to  the  old  modeof 
steeping  in  cold  water.  The  experiments  which 
aitt  now  being  carried  on  will  speedily  determine 
the  relatiya  merits  of  aU  the  three  systems. 

To  shew  how  remariubly  this  subject  is 
calling  forth  the  energies  of  diiforent  persons, 
we  need  only  state  that  the  Ghevalier  Claossen 
is  canying  oat  improvements  an  a  direction 
differing  finom  all  those  hitherto  noticed.  He 
u2^es  the  flax  fibre  after  it  has  been  prepared  to  a 
censin  sta^e,  and  so  modifies  its  substance  as 
to  make  it  susceptible  of  being  span  by  the 
Qsofll  cotton  machinery.  It  is  known  that 
flax  or  linen  goods  have  a  coldnat  iriiich  other 
textile  fabrics  have  not  M.  Claussen  has 
tried  to  give  to  flax,  instead  of  this  coldness, 
the  trcrmUk  of  woollens,  the  soJtn§$8  of  cottons, 
and  the  glottmem  of  silks ;  and  hence  he  has 
prepared  four  kinds,  which  he  calls  Jhs  Jihre^ 
jlaz  coUouy  fiax  tpool,  and  flax  aUk.  The  flax 
fibre  is  fit  to  be  spun  into  beautiful  linen 
thread  or  yam ;  the  flax  cotton  is  intended  to 
be  combined  with  cotton,  and  to  be  spun  with 
it  into  a  mixed  yam ;  and  so  in  like  manner 
tbi^  flax  wool  with  wool,  and  the  flax  silk  with 
silk.  The  processes  comprise,  among  others, 
the  bursting  or  opening  of  the  cylindrical  tubes 
vhich  form  the  minute  fibres  of  flax,  by  ex- 
posing  them  to  carbonic  acid  gas. 

Application  has  been  made  to  the  Crown 
f'lr  a  txading  charter  to  a  Fiax  Company ;  by 
the  terms  of  which,  the  company  engage  to 
rive  for  Irish  flax  a  price  better  than  can  now 
ha  obtained  under  any  other  arrangement; 
which  flax  is  to  be  prepared  up  to  a  certain 
l^1age  by  Donlan's  process,  ready  to  be  carried 
fonrvd  to  its  ultimate  results  by  Claussen's 
process.  This  charter  has  not  yet  been 
gnated ;  but  the  application  is  receiving  the 
iavourable  consideration  of  the  government 

The  reader  will  hence  see  that  flax  culture 
sad  manufacture  are  now  in  a  highly  inter 
'-stiog  phase  of  their  history.  In  Ireland 
*s{ttctaUy  Um  subject  is  being  favourably  taken 
cp.  Besides  the  culture,  the  spinning  is  there 
on  the  increa<ie.  There  were  41  flax  mills 
io  Ireland  in  li«41,  and  73  in  18&0. 

Fuxther  details  will  be  found  under  Liken 
Maxctactubes.  The  flax  imported  in  1850 
amoanted  to  97,962  cwts.,  of  which  more  than 
tvo. thirds  were  from  Russia.  The  flax  seed 
intpcrted  in  the  same  year  amounted  to  132,348 


FLEXIBILITY;  FLEXUBE.  FlexibiUty 
is  a  property  of  bodies  by  which  they  yield 
transversely,  on  the  application  of  some  power : 
this  property  is  distinct  from  elsstioity,  as  it 
does  not  necessarily  follow  that  the  bodies 
acted  on  recover  their  original  figures  when 
the  power  is  removed.  [Matbaials,  Strbmoth 
or;  BopBS.] 

In  intimate  connection  with  this  subject  is 
the  flexure  of  columns,  which  has  undergone 
much  investigation  since  the  prevalent  use  of 
iron  for  columns.  The  fibres  of  wooden  pil- 
lars are  generally  of  serpentine  forms,  and 
they  adhere  together  laterally,  with  compara- 
tive a  small  force:  hence,  when  such  a 
pillar  is  compressed  longitudinally  by  a  weight, 
the  latter  acts  obliquely  on  the  fibres ;  and 
thus  a  pillar  of  wood  becomes  bent  sooner 
than  one  formed  of  the  other  materials. 

The  valuable  series  of  experiments  carried 
on  by  Mr.  Hodgkinson,  and  of  which  a  full 
account  is  given  in  the  Philosophical  Trans- 
actions for  1840,  have  tluxiwn  much  light  on 
the  flexure  and  strength  of  columns.  In 
these  experiments  the  columns,  which  were 
placed  in  vertical  positions,  wars  of  various 
lengths,  from  a  few  inches  to  seven  feet  six 
inches,  and  all  were  subjected  to  pressures 
acting  vertically ;  some  were  cylindrical  and 
others  were  rectangular  prisms,  and  the  for- 
mer were  either  solid  or  hollow:  in  some 
cases  the  ends  of  the  columns  were  planes 
perpendicular  to  the  lengths,  in  order  that 
the  pressure  might  be  diffused  uniformly  over 
those  ends ;  and,  in  the  others,  the  ends  were 
hemispherical,  in  order  that  the  pressure 
might  be  transmitted  almost  wholly  in  the 
direction  of  the  axis.  From  his  experiments 
Mr.  Hodgkinson  has  obtained  the  follo\\'ing 
conclusions : — ^All  the  pillars  whose  lengths 
exceeded  four  times  their  diameters  became 
bent  before  ihey  broke ;  and,  when  the  pillars 
were  of  uniform  dimensions,  both  ends  being 
plane  or  both  hemispherical,  the  greatest 
flexure  was  near  the  middle  of  the  length, 
and  the  fracturo  was  at  that  place ;  but  when 
one  end  was  plane  and  the  other  hemispher- 
ical, the  fracture  was  at  a  distance  from  the 
rounded  end  equal  to  about  one-third  of  the 
whole  length.  Pillars  of  cast-iron  with  plane 
ends,  and  baring  their  lengths  about  thirty 
times  tlieir  diameters,  were  broken  by  weights 
equal  to  one-third  or  one-fuurth  cf  those 
which  would  crush  them  if  they  had  been  made 
short  enough  to  be  crushed  without  bending. 
In  some  of  the  experiments  the  cast-iron 
columns  were  formed  with  discs  at  their  ends, 
the  diameters  of  the  discs  being  about  t>rice 
as  great  as  those  of  the  columns  ;  and  it  was 
found  that  these  sustained  a  greater  pressars 
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before  brealdng  than  tlie  simple  columns. 
When  the  columns  were  tliicker  in  the  middle 
than  at  either  end,  their  strength  was  thereby 
increased,  if  compared  with  cylindrical  co- 
lumns, by  about  onc-eighth.  Li  the  prismatic 
pillars,  the  flexure  always  took  place  in  the 
direction  of  a  diagonal. 

In  all  such  buildings  as  ihe  Crystal  Palace, 
where  the  entire  weight  is  supported  on  iron 
columns,  the  due  appreciation  of  these  various 
properties  of  columns  is  of  the  highest  degree 
of  importance. 

FLINT.  The  true  native  place  of  this 
well  known  mineral  is  the  upper  bed  of  the 
chalk  formation,  where  it  occurs  in  regular 
beds.  Gravel  consists  principally  of  flints 
which  have  been  rounded  by  attrition,  and,  by 
exposure  to  air  and  moisture,  have  acquired 
a  yellowish  red  colour. 

Flint  is  usually  of  a  gray  colour.  It  is 
rather  harder  than  quartz ;  thin  fragments  of 
the  black  varieties  are  translucent ;  it  is  fra- 
gile, and,  being  rarely  laminated,  it  is  broken 
with  equal  facility  in  almost  every  direction. 
Specific  gravity,  2.594.  It  is  infusible,  but 
becomes  opaque  and  white  by  the  action  of 
heat    Flint  is  ahnost  wholly  pure  silica. 

The  true  origin  of  flint — as  it  occurs  in  the 
chalk  of  Europe  especially— has  been,  and 
still  is,  the  subject  of  much  discussion  among 
mioroscopists  and  geologists.  Mr.  Bowerbank 
believes  generally  in  the  origin  of  flints  (and 
some  allied  minettds)  from  sponges.  £hr«n- 
bex^,  finding  in  some  flints  abundance  of  infii- 
sorial  animalculae,  suggests  the  origin  of  flint 
from  aggregations  of  these  silidous-shielded 
microzoaria. 

Flint  is  an  important  article  in  many  de- 
partments  of  manufactures.  In  the  making 
of  glass  and  porcelain  it  is  almost  indispen> 
sable ;  it  is  the  ingredient  which  gives  hard- 
ness  and  strength  to  those  substances.  Flint 
glass,  called  by  the  French  ciyttal^  owes  its 
English  name  to  the  large  proportion  of  flint 
which  it  always  contains. 

Since  percussion  caps  have  been  largely 
used  in  the  army,  gun-flints  have  been  to  the 
same  extent  abandoned;  but  they  used  in 
former  years  to  be  an  object  of  some  import- 
ance. The  best  chalk-flints  were  selected: 
those  which  occur  in  nodules  from  8  lbs.  to 
20  lbs.  each.  Hammers  of  various  shapes 
were  employed  in  the  manufacture.  The 
workman  began  by  holding  a  flint  on  his  left 
thigh,  and  breaking  it  with  a  hammer  into 
several  broad  flatiish  pieces.  He  next  held 
one  of  the  pieces  in  his  left  hand,  and  chipped 
off  the  white  envelope  by  a  pointed  hammer. 
By  means  of  other  hammers  and  a  peculiar 
form  of  chisel  he  bronglit  the  pieces  to  the 


requisite  size  and  shape  for  gun-ffists.  The 
gun-flint  makers  prided  themselires  on  keep- 
ing their  modes  of  proceeding  secret,  at  least 
in  France  and  Germany. 

FLINTSHIKE.    In  this  Welsh  county, 
coal-measures  occupy  the  coast  of  the  estou; 
of  the  Dee,  and  the  coal-field,  which  has  several 
seams  of  various  thickness,  extends  across  the 
county.    Many  pits  are  worked.    Extenffl^e 
lead  mines  are  worked  in  the  limestone,  enpe- 
cially  in    the    neighbourhood  of  HoljwelL 
Copper,  iron,  zinc,  and  calamine  are  also 
found.  At  the  town  of  Flint  the  neighbooriDg 
lead  and  coal  mines,  and  the  works  for  smelt- 
ing the  lead,  give  employment  U>  a  great 
number  of  persons,  and  furnish  the  principal 
articles  for  export    Holywell  wts  foraierly  an 
inconsiderable  village,  but  the  minerals  of  the 
neighbouring  country,  and  the  manufactures 
ooxmected  with    them,  have  rendered  it  a 
flourishing  town.     The  mines  supply  lea^i 
copper,  calamine,  and  other  ores,  and  there 
are  smelting  furnaces,  copper  woikB,  brass 
works,  wire  works,  Ac.    Steam  power  is  used 
as  well  as  the  stream  which  issues  from  the 
well  of  St  Winifrede,  from  which  the  toim 
derives  ite  name. 

FLINTY-SLATE,  or  Silieum  Sckistui,  is  a 
substance  which  is  found  of  various  colours. 
gray,  blueish  gray,  and  red ;  its  structure  is 
rather  slaty ;  it  contains  about  76  per  cent 
of  silica,  the  remainder  being  lime,  magnesia, 
and  oxide  of  iron.  It  is  cmployedi  when 
polished,  for  tiying  gold  by  a  comparison  of 
colours,  and  has  thence  obtained  the  name  of 
Touch^one. 

FLOOB-CLOTH  MANUFACTUBE.  This 

useftd  production  is  made   partly  of  heap 

and  partly  of  flax,    the    former  being  th« 

cheaper  of  the  two,  but  the  latter  better  fittoi 

to  retain  the  oil  and  paint  on  the  surface.  Aii 

a  means  of  avoiding  the  necessity  for  seaiD3 

or  joinings  in  the  doth,  looms  are  oonstmtcjl 

expressly  for  the  weaving  of  the  canvas  of  we 

greatest  width   likely  to   be  required.    As 

brought  to  the  floor-cloth  factories,  the  ^teei 

of  canvas  have  generally  one  of  these  sctdes 

of  dimensions :  a  hundred  yards  long  hy  ^ 

wide,  a  hundred  and  eight  yards  by  »«^°»  * 

hundred  and  thirteen  yards  by  eight    TIh* 

flax  and  hemp  are  spun,  and  the  canvas  woven, 

almost  entirely  in  ScoUand,  chiefly  at  Pundoc ; 

and  the  degree  of  fineness  is  generally  b«^" 

as  to  present  about  16  tlireads  to  the  inch. 

The  canvas  is  cut  into  pieces  varying  f^'* 
sixty  to  a  hundred  feet  long :  each  of  th^* 
pieces  is  stretched  over  a  frame  in  a  vertical 
position ;  and  in  most  of  the  factories  there  ih 
a  large  number  of  such  frames,  some  a  b«n* 
dred  feet  long  by  eighteen  or  twenty  high* 
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otbcrs  sixty  feet  long  bj  twenty-four  high. 
A  irash  of  melted  size  is  applied  by  means  of 
a  brush  to  each  suifacc ;  and,  vhile  this  is 
yet  wet,  the  suface  is  wdl  rubbed  with  a  flat 
piece  of  pumice-stone,  whereby  the  little  irre- 
gularities of  the  canvas  are  worn  down,  and  a 
foundation  is  laid  for  the  oil  and  colour  afber- 
▼ards  to  be  applied.  The  paint  employed 
consists  of  the  same  mineral  colours  as  those 
used  in  honse-painting,  and,  like  them,  mixed 
vith  linseed  oil;  but  it  is  much  stiffer  or 
thicker  in  consistence,  and  has  yery  little 
tmpentine  added  to  it  The  canvas  receives 
many  coatings  on  the  back  as  well  as  the  front, 
and  is  well  dried  and  smoothed  at  intervals. 

The  printing  of  floor-doth  is  conducted 
much  on  the  same  principle  as  that  of  paper- 
hangings  for  rooms,  and  that  of  *  colour-print- 
ing/ riz.,  the  successive  application  of  two  or 
more  blocks  or  engraved  surfaces,  each  one 
giring  a  different  part  of  the  device  from  the 
others,  and  being  supplied  with  paint  of  a  dif- 
ferent colour.  As  at  present  conducted,  the 
pattern  u  engraved  or  cut  upon  blocks  of 
vDod,  formed  of  pear-tree  on  one  side  and 
deal  on  the  other:  they  are  about  fifteen 
inches  square ;  and  each  block  is  to  give  the 
portion  of  the  device  which  is  to  be  in  one 
pardculor  colour. 

The  blocks  (which  we  will  suppose  to  be 
fonr  for  one  pattern,  red,  yellow,  blue,  and 
green)  being  ready,  and  the  prepared  canvas 
spread  oat  on  a  flat  table,  the  printing  conr- 
menoes.  The  paint  (say  red)  is  applied  with 
i  brush  to  the  surface  of  a  pad  or  cushion 
formed  of  flannel  covered  with  floor-cloth; 
the  block,  held  by  a  handle  at  the  back,  is 
placed  face  downwards  on  this  cushion,  and 
the  layer  of  paint  thus  obtained  is  transferred 
to  the  sorface  of  the  canvas  by  pressing  the 
Uoek  smartly  down  on  the  latter.  A  second 
impression  is  made  in  a  similar  way  by  the 
tide  of  and  close  to  the  flrst;  and  so  on 
throughout  the  length  and  breadth  of  the 
cmvaa ;  eaoh  impression  being  about  fifteen 
inches  square.  The  proper  junction,  or 
'register,'  of  the  successive  impressions  is 
aided  by  pins  at  the  comers  of  the  blocks. 
When  the  whole  surface  is  thus  printed  with 
oae  eoUmr,  all  the  other  three  are  similarly 
applied  in  succession.  Such  would  likewise 
he  the  case  if  the  number  of  colours  was 
more  than  four :  but  the  greater  the  number 
the  greater  would  be  the  care  necessary  in 
adjusting  the  numerous  partial  impressions  so 
as  to  insure  a  proper  arrangement  of  the  whole. 

There  will  be  some  splendid  specimens  of 
floor-doth  at  the  approaching  Exlubition; 
some  made  on  the  usual  commercial  princi- 
ples, and  some  as  curiosities. 


FLORENCE.  This  beautify  city  is  more 
distinguished  in  fine  arts  than  in  industrial 
arts.  Li  the  province  of  Tuscany  to  which  it 
belongs,  the  valleys  produce  corn,  wine,  oil, 
sUk,  and  abundance  of  fruit ;  and  the  moim  - 
tains  are  adorned  with  chestnut  trees,  and 
timber  trees.  The  chief  manufacture  is  straw 
plat  The  other  manufactures  are  pottery 
and  china-ware,  cloth,  paper,  leather,  &c., 
mostly  for  home  consumption. 

A  few  details  bearing  indirectly  on  the 
industry  of  Florence,  will  be  found  under 
Lbohorn  and  Tuscany. 

FLO 'BID  A.  The  productive  and  commer- 
cial features  of  Florida  will  be  briefly  noticed 
under  United  States. 

FLOTSAM,  or  FLOATSAM,  in  relation  to 
the  laws  of  shipping,  are  barbarous  terms  for 
such  portion  of  the  wreck  of  a  ship  and  tlie 
cargo  as  continues  floating  on  the  surface  of 
the  water.  Jetsam  is  goods  which  are  cast 
into  the  sea,  and  there  sink  and  remain  under 
water.  Ligan  is  goods  sunk  in  the  sea,  but 
tied  to  a  cork  or  buoy,  in  order  that  they  may 
be  found  again.  Flotsam,  jetsam,  and  ligan 
belong  to  the  king,  or  his  grantee,  if  no  owner 
appears  to  claim  within  a  year  aiter  they  are 
taken  possession  of  by  the  persons  otherwise 
entitled.  They  are  accounted  so  far  distinct 
from  legal  wreck,  that  by  the  king's  grant  of 
wreck,  floatsam,  jetsam,  and  ligan  will  not 
pass.  Wreck  is  frequently  granted  by  tlie 
king  to  lords  of  manors,  as  a  royal  franchise ; 
but,  if  the  king's  goods  are  wrecked,  he  can 
claim  them  at  any  time,  even  after  a  year  and 
a  day. 

FLOUR;  FLOUR  DRESSING.  When 
com  is  ground  to  the  state  of  a  powder,  it  be- 
comes meal ;  and  the  particular  kind  of  meal 
which  is  produced  from  wheat  constitutes 
Jlour,  The  term  flour  is  sometimes  applied  to 
other  kinds  of  meal,  but  not  usually. 

The  mode  in  which  wheat  is  ground  into 
flour  by  the  crushing  action  of  two  circular 
stones  is  explained  under  Windkill  ;  but  we 
may  here  briefly  speak  of  the  mode  of  dressing 
flour  by  a  smaller  machine.  Nearly  all  the 
flour  dressing  machines  used  in  farm  houses 
and  for  domestic  purposes,  comprise  either 
a  revolving  fan  or  a  perforated  cylinder;  a 
handle  protrudes  through  the  machine ;  and 
ground  com  being  placed  inside,  the  centri- 
fugal action  occasioned  by  the  rotation  sepa- 
rates the  flour  from  the  husk  or  bran. 

In  the  Board  of  Trade  returns,  wheat  flour 
is  converted  from  cwts.  into  qrs.  at  the  rate  of 
302  lbs.  per  qr.  In  most  of  those  returns  the 
wheat  and  wheat  flour  are  entered  under  one 
heading,  so  that  we  cannot  separate  them. 
[Corn  Tbade.] 
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Dr.  Normandy,  in  his  recent  woiic  on  adul- 
teration, tells  us  that  'The  physical  charao- 
teiistics  of  wheat  flour  of  good  quality  are  the 
following : — It  has  a  dull  white  colour  some- 
what inclining  to  yollow ;  it  should  exhibit  to 
the  eye  no  trace  of  bran,  even  when  pressed 
smooth,  either  with  the  hand,  or  with  a  polished 
surface.  It  should  have  a  homogeneous  ap- 
pearance,  and  not  lose  more  than  from  6  to 
12  per  cent  after  drying  it  in  a  stove.  The 
less  it  loses  by  drying  the  better  it  is.'  But  it 
is  often  adulterated.  The  substances  gene- 
rally employed  in  the  adulteration  aro  potato 
starch,  bean  flour,  Indian  com  flour,  and  rice 
flour.  These  are  innocuoas,  and  the  roguery 
consists  only  in  selling  them  at  wheat  flour 
price ;  but  wheat  flour  is  also  adulterated  by 
alum,  chalk,  bone  dust,  and  plaster.  All 
these  can  be  detected.  The  spurious  sub- 
stances introduced  in  making  up  the  flour  into 
bread  are  even  more  numerous.  Some,  how- 
ever, are  not  commonly  used,  and  others  (as 
sulphate  of  copper)  not  resorted  to  in  this 
country. 

A  singular  mode  of  filling  and  weighing 
baiTels  of  flour  was  made  the  subject  of  a 
patent  in  America  a  year  or  two  ago.  It  is 
intended  that  the  filling  and  weighing  should 
both  be  effected  by  one  operation.  A  trough 
is  suspended  on  an  axis;  and  beneath  one 
end  of  the  trough  is  a  pair  of  scales,  or  rather 
the  flour-pan  of  a  pair  of  scales.  The  harrel 
is  placed  on  the  scale  pan,  and  flour  flows 
through  the  trough  into  the  barrel.  When 
the  proper  quantity  has  thus  been  precipitated, 
and  the  scale  pan  and  bcarel  have  descended 
by  their  weight,  a  small  piece  of  apparatus 
catches  to  the  trough,  and  tilts  it  into  the  con- 
trary direction,  so  that  no  more  flour  can  flow 
through  it  into  the  barrel. 

FLOWERS,  ARTIFICIAL.  [Artificial 
Flowehs.] 

FLUID,  FLUIDITY,  are  terms  applied  to 
substances  of  which  the  part<)  possess  perfect 
mobility  amongst  themselves.  Fluids  or 
liquids  have  been  generally  treated  as  incom- 
pressible bodies,  but  this  is  not  strictly  correct; 
for  it  is  found  that  all  to  a  certain  degree 
yield  to  pressure.  The  term  fluid  has  been 
extended  to  the  supposed  media  through  which 
the  forces  of  electricity,  galvanism,  and  mag- 
netism act :  but  little  that  can  be  relied  upon 
has  been  deduced  from  their  supposed  analogy 
with  material  fluids. 

All  ponderable  matter  exists  either  in  the 
gaseous,  fluid,  or  solid  state ;  and  most  solids, 
when  heat  is  applied  to  them,  may  be  ren- 
dered fluid,  or  converted  into  liquids,  under 
which  circumstances  mutual  repulsion  of  par- 
ticles takes  the  place  of  cohesion*    As  most 


solid  hodies  may  be  rendered  fluid  by  heat,  so 
many  gaseous  and  fluid  bodies  are  converted 
into  solids  by  diminishing  their  tempenture. 
Those  liquids  which  present  an  tsrifom 
state  are  often  termed  eltuiic /Uidt,  Among  the 
aeriform  fluids,  however,  those  which  are  usu- 
ally considered  as  permanently  elastic  in 
called   gases ;  and  the  term  elastic  fluid  ii 
fluently  confined  to  atmospherical  air  and 
the  vapours  which  are  produced  finim  solids  ot 
liquids  by  the  action  of  heat    Many  of  the 
gases,  on  being  combined  with  one  another 
and  with  other  substances,  form  solids  ot 
liquids :  thus,  oxygen  gas  unites  with  metala 
and  becomes  solid ;  ammoniaoal  gas  and  mn- 
liatio  gas  unite  and  form  the  solid  csUed 
muriate  of  ammonia :  while  oxygen  and  bj- 
drogen  gas  unite  to  fiorm  water.    Almost  all 
gases  are  invisible ;  but  several  which  are  so 
when  they  exist  alone,  become  visible  on  being 
mixed  with  one  another. 

The  temperatures  at  which  liquids  become 
elastic  fluids  by  the  action  of  heat  areveiy 
various;  muriatic  and  nitric  mihers  Voil,undi!r 
the  usual  pressure  of  the  atmospbero,  at 
about  70*"  (FahrO  ;  sulphiuio  aether  boils  at 
98^,  and  acetic  sither  ai  160^ ;  water  boils  at 
SIS'*,  while  mercuiy  can  be  made  to  boil  oolj 
at  a  temperature  of  670^. 

FLUOR  SPAR,  jFVMor,  FiuaU  tffLmt^  is  a 
fluoride  of  calcium.    It  oocurs  ooloiiriess,  and 
of  almost  every  colour,  as  gray,  purple,  black, 
btown,  red,  yellow,  green,  and  blue ;  in  Derby- 
shire the  last  is  the  prevailing  tint,  and  the 
massive  fluor  of  that  county  is  termed  by  the 
miners  BUe  Joh».  It  is  frequently  transparent, 
but  more  commonly  only  tranfclacenU    The 
massive  varieties  are  nodular  or  amorphous. 
The  blue  and  variegated  fluor  spar  of  Derby- 
shire is  turned  into  various  ornamental  forms 
candlesticks,  d^o. ;  that  of  Cornwall  is  used  ft* 
a  flux  in  the  reduction  of  copper  ore.    Some 
very  fine  specimens  are  being  vrrooght  into 
the  form  of  vases,  Ac.,  in  Derbyshire  for  the 
approaching  Exhibition.     Pieces  of  fluor  spar 
of  great  magnitude  and  beauty  are  to  be  seen 
in  the  British  Museum. 

FLUORIC  ACID.   [Htx>&ofujoiiio  AiCiD.l 

FLUORINE  is  a  gas  of  a  yellowish  broim 
colour ;  its  odour  resembles  that  of  a  mixture 
of  chlorine  and  burnt  sugar,  and,  like  chlorine, 
it  has  the  power  of  destroying  colour :  it  does 
not  act  upon  glass.   like  chlorine  and  oxygeBi 
it  appears  to  have  a  powerful  affinity  for  me- 
tallic bodies,  and  for  hydrogen ;    with  this 
latter  it  forms  hydrofluoric  acid.     The  com- 
pounds which  contain  fluorine,  when  they  do 
not  possess  acid  properties,  aura  termed  jUuf9^ 
ides.    Many  of  the  fluates  And  ftnondea  iit 
employed  in  the  arts 
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FLUTE.  The  we  of  iliis  weU-known  mn- 
sicid  instrument  under  different  forms  end 
names  mey  be  traced  to  the  remotest  periods 
of  antiqiiity.  The  ancient  flute  had  some 
sort  of  month-pieoe ;  it  was  double  as  well  as 
single — that  is,  was  often  composed  of  two 
tabes,  both  plajed  together.  The  old  English 
Ante  was  not  unfrequently  called  the  Flute  & 
fiec;  it  bad  a  mouth -piece,  and  was  held  in 
the  maimer  ol  the  clarionet  It  had  seTen 
finger-holea,  and  no  keys.  The  Flute  i  Beo 
vts  gradnally  superseded  by  that  now  in  use, 
the  German  Ante.  This,  at  first  simple  in 
eoastruotion,  in  length  about  a  foot  and  a 
half,  and  baring  only  one  key,  has  by  dgrees 
been  extended  to  twen^-seven  inches,  and 
has  sometimea  as  many  as  a  dozen  keys,  but 
usually  eight;  so  that  eveiy  kind  of  music 
within  its  eompass,  and  adspted  to  the  nature 
of  a  tubs,  may  now  be  executed  on  this  instru- 
BMnl  It  is  fconaed  of  any  kind  of  hard  wood, 
of  ivetjr,  and  even  of  glass.  The  middle  tones 
of  tha  Ante  are  the  finest. 

The  Otiave  FhHe  ia  a  small  instnunent  an 
oetaTe  higher  than  the  eemmon  flute.  The 
best  of  tliese  are  provided  with  four  keys. 

Sereral  patenta  for  improvements,  or  sup- 
posed improvements,  in  the  flute  have  been 
taken  out  within  the  last  few  years.  In  Mr. 
Bawsun's  patent,  obtained  in  1B48,  the  flute 
is  described  as  b^ng  constructed  of  two  tubes, 
sliding  air4ight  one  within  the  other.  The 
outer  tsbe  is  famished  with  small  lateral  cells, 
eadi  provided  with  two  holes,  one  to  be 
flopped  by  a  key  or  finger,  and  the  other  to 
<9en  ceounnnication  with  the  inner  tube, 
irbieh  is  perforated  with  corresponding  holes. 
Tha  eater  tube  slides  easily  up  and  down  over 
the  inner  one.  The  object  of  this  arrange- 
ment is  to  vary  the  pUch  or  register  of  tone  in 
the  instnimeikt.  Another  proposed  arrange- 
ment by  the  same  patentee  is  an  elastic  gutta 
pcielia  valve  to  cover  a  long  slit  in  the  flute ; 
the  prssswe  of  the  finger  on  any  part  of  the 
vihe  being  eqpuvalent  to  the  action  of  a  finger- 
key  cs  a  finger-hole  in  a  common  flute. 

Mr.  Clinton's  patent,  also  obtained  in  1848, 
deaciibes  a  flute  in  which  facilities  are  afforded 
far  acting  on  some  of  the  keys ;  when  a  key 
is  hr  distant  from  the  embouchure  or  mouth- 
hols,  motion  is  giv^i  to  it  by  means  of  a  con- 
a«etiag  ved^  earried  along  the  edges  of  some 
of  the  ftnger-boles ;  in  such  a  way  that  when- 
ever any  of  these  holes  is  stopped  by  the 
&»gers  tho  red  wiU  be  depressed,  snd  the  key 
to  vhich  it  is  connected  acted  upon.  There 
is  bIao  a  new  arrangement  for  producing  the 
soles  h  and  C,  nnder  certain  difficult  com- 
buisiioas  of  notes. 

Hr.  Carta  patented  several  improvements 


in  the  eonstmction  of  flutes  in  1860.  They 
do  not  involve  any  change  in  the  general 
form  of  the  instrument ;  but  relate  to  new  ar* 
rangements  of  the  metallic  keys,  which  facili- 
tate the  performance  of  rapid  passages  and 
^  shakes,'  under  circumstances  which  are  some- 
what difficult  in  the  ordinaiy  flutes. 

FLUTE-STOP,  on  the  organ,  is  a  range  of 
wooden  pipes,  tuned  in  unison  with  the  diap- 
ason. It  generally  produces  a  very  successful 
imitation  of  the  instrument  whence  its  name 
is  derived. 

FLUX,  in  chemistiyand  metallurgy,  is  sny 
substance  employed  to  assist  the  reduction  of 
ores  or  metaUic  compounds  to  their  metallic 
state.  limestone  is  employed  as  a  flux  for  clay- 
iron  ore,  and  fluor  spar  for  copper  ore.  The  al- 
kaline substance  caUed  Blade  Flux  is  doubly 
useful  in  smelting  ores ;  the  carbonate  of  pot 
ash  combines  with  the  earthy  parts  of  the  ore ; 
while  the  charcoal  unites  with  the  oxygen  of 
the  metaUio  oxides,  and,  carbonie  add  beiog 
formed  and  expelled,  the  metal  is  reduced 
and  melts.  White  Flux,  or  carbonate  of  pot- 
ash, disintegrates  stony  matter,  as  alumina 
and  siHca,  separates  adds  and  sulphur  from 
metals,  and  dissolves  many  metallic  oxides. 
Argol,  or  bitartrate  of  potash,  l«  much  used 
as  a  flux.  Chsrooal,  glass,  wax,  tar,  pitch,  fat, 
oil,  gum,  sugar,  and  starch,  are  all  occasion, 
ally  employed  for  this  purpose. 

FLYING  BRIDGE.  This  consists  usuaUy 
of  a  boat  or  other  vessel,  which,  being  attached 
by  a  rope  to  a  buoy  moored  in  the  middle  of 
a  river,  is  made  by  the  action  of  the  emxent 
to  move  across  on  an  are  of  a  circle  of  which 
the  buoy  is  the  centre.  The  buoy  being  se- 
cure^ anchored  in  the  middle  of  the  river,  a 
rope  or  chain  leads  from  thence  to  the  mast 
of  the  boat,  which  is  at  a  distance  from  the 
head  e^oal  to  one-third  of  the  vesseVs  length ; 
then,  the  keel  of  the  boat  being  kept  at  a  eer- 
tttn  angle  with  the  direction  of  the  current,  a 
resolved  part  of  the  pressure  of  the  water 
against  one  side  of  the  boat  wiU  cause  the 
latter  to  describe  an  arc  of  a  circle  across  the 
river.  In  a  rapid  current  it  may  be  impossible 
to  make  the  boat  move  up  the  ascending  arc 
of  its  path ;  in  which  case  a  boat  near  one 
bank  may,  by  means  of  a  cable  made  fast  at  a 
point  directly  opposite  on  the  other  bank>  be 
allowed  to  describe  a  descending  afe  quite 
across  the  river.  A  triangnlar  raft  having  its 
front  parallel  to  the  direction  of  the  current, 
and  beiog  connected  by  a  ring  with  a  rqpe 
stretched  tightly  across  the  river,  may,  by  a 
resolved  force  of  the  current,  be  impelled  di- 
rectly to  the  opposite  bank ;  and,  on  reversing 
its  position,  the  raft  m^  be  impelled  acrosT* 
in  a  contrary  direetioB.    A  boat  ronniiig  by  a 
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ling  at  one  end  on  a  rope  may,  by  being  kept 
in  an  oblique  position,  in  like  manner  be 
sheered  across  the  riyer. 

On  broad  rivers,  and  when  objects  of  great 
bulk  and  weight,  as  horses,  carnages,  or  ar- 
tillery, are  to  be  conTeyed  across,  two  boats  or 
barges  placed  in  parallel  positions,  and  cany- 
ing  a  platform  extending  between  their  exte- 
rior gunwales,  are  employed.  Each  vessel  is 
provided  with  a  mast,  which  may  be  from  20 
to  80  feet  in  height 

In  militaiy  manoeuvres,  flying  bridges  will 
continue  to  be  frequently  useful;  but  for 
general  inland  purposes  steam-bridges  are 
now  coming  into  use  over  broad  rivers. 

FLYING  MACHINES.  All  that  need  be 
said  in  this  work  on  these  hitherto  futile  con- 
trivances, will  be  found  under  Balloon. 

FOILS.  Very  thin  leaves  of  metal  are  often 
called  by  this  name ;  they  are  placed  under 
artificial  gems  to  heighten  the  brilliancy.  They 
are  made  of  tin,  copper,  tinned  copper,  or 
silvered  copper.  They  are  left  white  for  imi- 
tation diamonds,  but  are  coloured  for  imita- 
tion rubies,  sapphires,  &c.  The  coloured  foils 
are  prepared  by  coating  the  white  foil  with 
coloured  varnish.  The  best  white  foil  is 
made  by  coating  a  plate  of  copper  with  a  layer 
of  silver,  and  then  rolling  it  into  sheets  in  the 
flatting  mill.  The  principal  colours  used  by 
artists  are  employed,  mixed  with  mastic, 
spirit,  and  diying  oil,  to  form  the  coloured 
varnishes. 

FONT.  The  form  of  the  font  in  chuitshes 
is  usually  hexagonal,  similar  to  the  form  of 
the  baptistexy,  in  which  fonts  were  originally 
placed.  Fonts  also  occur  both  of  a  circular 
and  a  square  foim.  They  are  usually  shaped 
like  a  cup,  with  a  solid  stem,  or  supported  on 
columns ;  the  top  is  hollowed  out  for  the 
water,  and  the  tides  and  stem  are  often  highly 
enriched  with  ornaments,  sculptured  figures, 
and  with  colour  and  gilding.  In  many  in- 
stances a  flight  of  steps  forms  a  base,  and 
even  the  sides  of  these  steps  are  carved  with 
pannels,  having  quatrefoils  and  rosettes  sunk 
within  them.  It  was  usual  to  cover  the  basin 
of  the  font  with  a  wooden  lid,  and  there  are 
some  of  these  remaining  of  a  pyramidal  or 
Hpire-like  form,  richly  carved  and  designed, 
with  a  profusion  of  shafts,  buttresses,  and 
tracery  piled  up  to  the  apex. 

Among  the  fonts  especially  worthy  of  note 
maybe  mentioned  those  of  Porchester  church, 
which  is  like  the  circular  stone  mouth  of  the 
well  in  the  atrium  of  a  Roman  house;  of  Lin- 
coln cathedra],  which  is  square,  on  five  colmnns, 
one  being  in  the  centre :  of  Lowestoff  in  Suf- 
folk, and  Loddor  in  Norfolk,  both  remarkable 
for  their  richness  of  decoration ;  of  Winchester 


cathedral,  veiy  curious  and  ancient;  and  of 
East  Dereham  in  Norfolk. 

FOOD.  All  organized  bodies  are  nourished 
by  the  introduction  into  their  interns]  struc- 
tures of  materials  from  without,  which  form 
the  numerous  lands  of  food  so  familiar  to  ns. 
Although  man  derives  his  food  from  both  the 
vegetable  and  animal  kingdoms,  it  is  foand 
that  the  animals  which  are  consumed  by  man 
derive  their  nourishment  from  the  vegetable 
kingdom  alone,  so  that  plants  are  the  trae 
source  of  all  the  food  both  of  man  and  the 
lower  animals.    The  principal  constitaents  of 
the  human  body,  as  well  as  all  other  animal 
bodies,  are  the  organic  elements,  carbon,  hy- 
drogen, oxygen,  and  nitrogen;  and  it  is  the 
waste  of  these  substances  which  is  constantly 
going  on  that  it  is  the  object  of  food  to  sup- 
ply.   Plants,  however,  do  not  supply  the  ammtl 
with  car^n,  hydrogen,  oxygen,  and  nitrogen, 
in  a  simple  form,  but  as  secretions  of  the 
vegetable  tissues  known  to  chemists  under  the 
names  of  gluten,  fibrin,  albumen,  casein,  &(- 
The  plant  itself  does  not  derive  its  food  from 
the  organic  elements  in  a  pure  fonn,  but  com- 
bined with  each  other:  thus,  carbonic  add 
gas,  consisting  of  carbon  and  oxygen ;  water, 
composed  of  oxygen  and  hydrogen;  and  am- 
monia, of  hydrogen  and  nitrogen,  are  the 
great  sources  of  vegetable  nutrition,  and  conse- 
quently of  the  various  secretions  used  as  the 
food  of  man  and  animals.    Not  only  do  these 
secretions  serve  to  build  up  the  fabric  of  the 
human  body,  and  to  supply  the  daily  waste 
of  tissue  which  is  going  on,  but  they  also  sup- 
ply materials  for  keeping  up  animal  heit 
within  the  system. 

The  reader  will  find  a  familiar  expositiou 
of  this  subject,  and  of  the  relative  value  of 
albumen,  fibrin,  casein,  starch,  sugar,  fati 
oils,  adds,  spices,  condiments,  &c,  in  Dr- 
Lankester's  *  Food  of  Man.* 

FORCE,  in  mechanical  and  scientific  mat- 
ters, is  a  term  employed  to  denote  the  un- 
known cause  of  any  mechanical  effect  Thus 
the  cause  of  motion  and  the  cause  of  pressure 
are  both  forcet :  again,  difference  of  efi^ts 
must  be  attributed  to  difference  in  the  pro- 
ducing causes :  thus,  greater  or  less  velocity, 
and  greater  or  less  pressure,  are  both  attri* 
buted  to  differences  in  the  canaes  of  velocity 
or  pressure.  But,  on  the  oUier  hand,  effects 
which  are  the  same  in  one  point  of  view  may 
differ  in  another;  thus,  bodies  of  different 
weights,  let  fall  firom  the  same  heights  abore 
the  ground,  will  strike  the  ground  with  the 
same  velocities,  but  with  different  degrees  of 
effect  upon  the  substance  which  they  stiilce. 

When  force,  in  the  sense  of  pressure,  is 
considered  as  the  cause  of  motion,  wo  most 
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take  into  account  both  the  element  time,  and 
also  the  quaHiiiy  of  matter  which  is  moved. 
The  connection  of  pressure,  velocity  created 
by  pressure,  and  time  which  pressure  takes 
to  create  velocity,  as  deduced  from  experi- 
ment, are  contained  in  the  following  results : 

1.  The  same  pressure  continually  acting 
upon  a  given  mass  for  different  times  pro- 
duces Telodties  which  are  proportional  to  the 
times,  and  augments  velocity  by  equal  portions 
in  equal  times. 

2.  The  same  pressure  applied  to  different 
masses  of  matter  (that  is  to  different  weights 
of  matter),  during  the  same  time,  produces 
Telocities  which  are  inversely  proportional  to 
those  masses. 

3.  The  velocities  of  falling  bodies  is  accele- 
rated by  S2.19  feet  in  eveiy  second :  and  in 
that  proportion  for  all  other  times. 

Veiy  exact  calculations  and  experiments  on 
all  these  points  are  of  great  importance  to 
machinists  and  engineers,  who  have  to  pro- 
vide force  adequate  to  the  kind  and  quanUty 
of  the  woriE  to  be  done. 

FORESTS ;  FOREST-SCIENCE.  A  forest 
is  a  laige  tract  of  ground  overgrown  with  trees 
and  underwood.  As  civilization  and  population 
advance,  forests  lessen  in  evexy  country.  It  has 
been  notably  so  in  Great  Britain.  Ireland  has 
few  forests.    In  Norway  the  mountains  are 
eovered  with  wood;  birch,  maple,  pine,  and 
fir,  forming  immense  forests.    The  fir  some- 
times attaining  a  height  of  160  feet,  is  in 
great  estimation  for  masts  and  building  tim- 
ber. In  the  regions  of  moderate  elevation  are 
aspens.  The  good  lands  have  some  fine  forests 
til  oaks.    The  forests  of  Sweden  are  similar 
to  those  of  Norway.  In  Denmark  the  existing 
Crests  cover  but  a  small  area.    The  timber  of 
Holland  consists  of  beech,  fir,  poplar,  and 
ash ;  willow  grows  along  the  canals,  and  the 
coppices  are  of  maple,  ash,  hornbeam,  birch, 
and  beech,  with  a  slight  portion  of  oak-bushes. 
In  Germany  the  forests  are  estimated  to  cover 
neariy  one-third  of  the  whole  surface ;  they 
comprise  most  of  the  usual  varieties  of  timber- 
trees.  Switzerland  is  abundantly  wooded,  par- 
txolariy  with  the  cone-bearing  trees.    France 
has  many  fine  forests,  though  hardly  suffi- 
dent  for  the  consumption  of  a  country  where 
wood  is  the  chief  combustible.    Italy,  Spain, 
and  Portugal,  are  all  rather  deficient  in  forests. 
European  Turkey  has  fine  forests  of  oak,  elm, 
pine,    plum,    apple,    pear,    cheny,    apricot, 
maple,  sycamore,  walnut,  chestnut,  and  beech 
trees. 

Of  all  the  countries  of  Europe,  Russia  is 
the  most  abundantly  provided  with  timber; 
and  her  forests  would  be  an  almost  inex- 
haofttible  booroe  of  wealth,  if  it  were  possible 


for  the  government  effectually  to  protect  them 
from  destruction.  In  1802  regulations  for  the 
preservation  of  the  forests  were  established ; 
but  such  is  their  extent  and  that  of  the 
country,  that  it  is  next  to  impossible  wholly 
to  prevent  the  waste  of  wood.  There  are 
200,000,000  of  acres  exdusively  covered  with 
pine  and  other  cone-beaiing  trees,  without 
counting  oaks,  maples,  beech,  poplar,  horn- 
beam, and  birch.  Poland  is,  for  its  size, 
nearly  as  well  supplied  with  forests  as 
Russia. 

In  Asia  Minor,  Mount  Taurus  is  covered 
with  forests  of  cypress,  juniper,  and  savines. 
Oaks  and  fir  abound  in  the  forests  along  the 
Black  Sea.  Trees  of  all  these  kinds  occur  in 
the  Caucasus.  Persia  has  few  forests,  except 
amongst  the  mountains  near  the  Caspian. 
Arabia  has  none.  Central  Asia  is  too  little 
known  to  yield  us  much  information  respecting 
its  forests.  Siberia  has  some  vast  forests  oi 
the  harder  kinds  of  trees.  China,  Japan,  and 
Corea,  all  possess  immense  forests  in  their 
more  mountainous  districts.  India,  both 
within  and  beyond  the  Ganges,  is  rich  in 
wood.  There  are  whole  forests  of  the  bam- 
boo, which  sometimes  attain  a  height  of  60 
feet.  Cocoa-nut  and  palms  of  all  kinds  cover 
large  tracts.  Here  are  woods  of  oak,  fir, 
cypress,  and  poplar ;  there  of  mangoes,  ban- 
yan-trees, uvarias,  robinias,  sandal-wood,  &c. 
Nearly  idl  the  eastern  islands  seem  to  be 
tolerably  rich  in  forests,  Australia  perhaps 
excepted. 

In  Africa  there  are  some  spots  in  which 
vegetation  is  rich  beyond  description.  Thus 
Senegambia,  Guinea,  and  Congo,  are  covered 
with  forests,  which  consist  of  the  baobab,  of 
palms,  robinias,  sycamores,  sandal- wood, 
tamarinds,  bananas,  oranges,  limes,  and 
pomegranates ;  there  are  also  cocoa-nut  trees 
in  great  abundance.  The  tamarind  and  cedar, 
which  grow  in  the  greatest  profusion  on  the 
borders  of  the  Congo,  fcmiish  timber  of  the 
finest  quality.  Abyssinia  has  abundant  woods. 
The  Atlas  Mountains  are  covered  with  mag- 
nificent forests,  producing  a  variety  of  oaks, 
the  mastic  tree,  the  cypress,  dKS.  The  king- 
dom  of  Bomou  has  immense  forests,  and  the 
date-palm  abounds  there. 

America  is,  of  all  parts  of  the  world,  the 
most  thickly  covered  with  wood.  Canada  con- 
tains immense  forests,  as  do  most  of  the 
British  North  American  territories.  The 
United  States  are  abundantly  wooded,  the 
cleared  land  even  in  some  of  the  Atlantic 
states  being  inconsiderable  when  compared 
with  that  still  covered  with  the  primitive 
forests.  Oregon,  Mexico,  and  Texas,  have 
aU  splendid  forests.    The  West  India  islands 
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tre  fbr  the  most  part  onlj  moderately  wooded. 
In  South  America  the  Caracas  possesses  inex- 
baostihle  forests ;  and  so  indeed  do  most  of 
the  South  American  states.  The  forest  region 
of  the  river  Amazon  and  of  the  upper  Orinoco, 
according  to  Humboldt,  covers  an  area  of 
about  719,000  square  miles. 

There  are  no  laws  respecting  the  forests  of 
England  among  the  laiws  attributed  to  the 
Conqueror;  but  after  the  Norman  Conquest 
the  rojal  forests  were  guarded  with  much 
greater  strictness.  In  later  times  these 
forests  gradually  simk  in  importance;  and 
our  government  department  of  *  Woods  and 
For^ts'  shews  how  little  benefit  the  royal 
forests  produce  to  the  state  generally. 

la  Germany  a  distinct  branch  of  education 
has  become  established,  called  *  Forest  Sci- 
ence.'   In  the  Forest  Academies  are  taught 
botany  generally,  including  vegetable  physio- 
logy, mmeralogy,  zoology,  chemistry,  survey- 
ing, mensuration,  mechanics,  the  methods  of 
resisting  the  encroachments  of  sands,  drain- 
ing and  embanking,  together  with  the  care 
and  chase  of  game ;  and  also  the  laws  and 
regulations    of    forest   administration.      In 
Prussia  and  other  Qerman  states,  in  France, 
and  in  Russia,  similar  studies  are  carried  on. 
The  wood  from  forests   is    applied  to  the 
various    purposes  of   house -building,  ship- 
buildmg,  mill  and  wheel  work,  tumezy,  orna- 
ments, fuel,  &e. ;  and  the  study  of  its  fitness  for 
these  purposes  forms  a  part  of  forest  soienee. 
In  England,  where  no  such  schools  ezisti 
knowledge    has  accumulated  &om  out-door 
experience,  rather  than  school  education.    In 
English  timber  plantations,  as  crooked  pieces 
of  large  oaks  are  of  value  in  ship-building, 
the  side  branches  are  not  taken  off  higher 
than  fifteen  or  twenty  feet  from  the  ground, 
and  where  trees  hove  plenty  of  room,  as  in 
hedge-rows  or  parka,  this  may  be  judicious, 
but  in  dose  plantations  it  is  of  advantage 
to    have    a   long    stem    without    branches. 
In   France,  and  Germany  the  branches  are 
always  cut  off  to  the  height  of  30  or  40  feet. 
FORFARSHIRE.     The  Gramiuan   Hills, 
in  this  Scottish  county,  are  of  granite,  having 
frequently  topazes  and  rock  crystal  in   its 
cavities  and  fissures.    There  are  also  lime- 
stone slate,  porphyry,  and  lead  ore.    In  the 
Strathmore   district   there  is  a  shell -marl, 
which  is  procured  in  large  quantities  from 
beneath  beds  of  peat-moss  at  the  bottom  of 
several  ancient  lochs  which  have  been  drained 
chiefly  for  this  purpose ;  it  is  dragged  up  by 
means  of  iron  scoops,  worked  from  boats,  and 
is  used  for  manure.      Iron    and   pipe-clay 
occur  hi  this  district.     The  maritime  district 
contaiBS   beds  of  sandstone  and   aztenaive 


quarries  of  limestone.  Fragments  of  gnmite 
from  the  Grampians  lie  strewed  about  the 
lower  ground.  Coal  of  an  inferior  qoslity 
has  been  traced  a  little  to  the  west  of  Aber- 
brothwick.  The  poor,  who  cannot  obtaan  coal 
without  difficulty,  procure  for  fuel  peat,  brush- 
wood, broom,  and  furze. 

It  may  in  general  be  stated  that  almost 
every  useful  improvement  has  been  adopted 
in  the  modes  and  implements  of  agricoltore 
in  this  county.    Inclosures  are  made  chiefly 
by  stone  dykes  in  the  highlands^  and  byqnici 
thorn  hedges  in  the  plains  of  Strathmore  and 
towards  the  sea.    The  chief  crops  are  oats, 
barley,  and  wheat    Much  of  the  oat  crop  is 
consumed  by  horses  and  exported  from  the 
county.    Oatmeal  porridge,  eaten  with  mili 
or  beer,  forms  the  breakfast  and  supper  of  the 
labouring  classes,  among  whom  oat  cakes  are 
still  much  used  as  bread.    Considerable  quan- 
tities of  wheat  are  annually  exported  to  Lon- 
don and  other  ports,   and  some  American, 
Danzig,  and  other  foreign  wheats  are  imported 
to  mix  with  that   produced  in  the  county. 
Barley  is  much  used  in  the  county  for  broth, 
porridge,  and  cakes.    There  are  about  40,000 
acres  of  natural  pasture.     The  grazing  and 
stall  feeding  of  cattle   are  prosecuted  to  a 
much  greater  extent  than  the  rearing,  large 
numbers  being  brought  into  the  county  to  be 
fed  and  prepared  for  the  butcher. 

The  deep-sea  fishing  off  the  eastern  coast  is 
very  productive,  and  large  quantities  of  salmon 
and  smaller  fish  are  taken  in  the  Frith  of  lay, 
and  at  the  mouths  of  several  streams  ^lu 
thence  to  the  North  Esk.  Cod,  ling,  herring, 
haddocks,  turbots,  sole,  skate,  sprats,  smelts* 
lobsters,  crabs,  mussels,  and  fresh  water  fi?h 
are  all  abundant.  The  chief  manufactures  of 
the  county  are  represented  by  those  of  its 
busiest  town.     [Dundee.] 

FORK.  The  manufacture  of  thb  u<efal 
implement  is  briefly  noticed  under  Cotlbby. 
FOSSIL  COPAL  occurs  in  irregular  pieces 
in  clayey  soils.  Its  colour  is  yellowish  or 
dull  brown;  nearly  opaque;  specific  gravity 
1.040.  When  heated  it  yields  an  aromatic 
odour,  and  melts  into  a  limpid  fluid. 

FOSSILS.  The  time  may  arrive  when  f-^- 
sils  or  organic  remains  will  be  largely  em- 
ployed in  the  arts.  At  present  they  are  chiefly 
objects  of  scientific  geological  in^'estigaiiont 
and  as  such  they  do  not  come  witliin  tho 
range  of  this  work. 

FOUNDATION,  the  lower  part  or  eonnc^ 
of  the  basement  walls  or  piers  of  a  buildin?. 
In  foundations  it  is  of  the  utmost  import^m  e 
to  prevtint  tho  seMlemeuL  uf  the  walls  in  un 
unequal  manner;  this  can  only  be  done  hy 
making  the  earth  on  which  the  foundation  i> 
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Ml  equally  solid  throughout  its  whole  extent 

Concrete  composed  of  gravel  or  shingle  and 

hot  lime  is  often  ased  to  form  a  solid  bearing 

for  the  footings  of  foondationa.    The  greatest 

care  and  judgment  are  required  in  making 

foundations  for  heavy  superstructures,  for  if 

the  piles  should  be  of   a  bad  quality,   and 

the  ground  in  which  they  are  driven  of  a  very 

loose  and  boggy  nature,  the  same  catastrophe 

which  occurred  at  the  New  Custom  House  in 

London  may  be  expected  to  take  place.    In 

this  buiUing  it  was  found  necessary  to  remove 

tlie  piles  and  loose  earth,  and  form  a  soUd 

concrete  foundation. 

FOUNDING.  This  important  mechanical 
art  embraces  all  the  operations  of  reducing 
ores,  and  of  smelting  and  casting  metals. 
Tbere  are  various  branches  of  the  art,  and 
aome  difference,  prevails  in  the  minor  details 
of  the  processes,  as  in  iron,  brass,  and  bronze 
founding,  in  casting  guns  and  cannon,  types 
for  printing,  and  bell  founding.  The  art  has 
been  known  and  practised  from  the  earliest 
ages. 

The  preparation  of  the  principal  ores  is 
described  under  the  names  of  their  metals, 
such  as  Copper,  Iron,  i&o.  The  furnaces  are 
described  under  Furnace. 

Founding  is  practised  either  in  casting  any 
quantity  of  metal  in  the  solid,  or  with  a  core 
(by  means  of  which  the  metal  is  preserved  ox 
a  determined  thickness  or  substance),  or  in 
plain  casting.     Before  any  article  can  be  cast 
in  metal  it  is  necessary  that  a  nu>del  of  it  be 
prepared.      The  models  must  be   made  of 
various  substances ;  clay  or  wax,  or  sand  with 
clay,  are  those  usually  employed,  but  they 
may  also  be  made  of  wood,  stone,  or  any 
other  material.    Upon  those  models  moiUtU 
must  be  made.     These  are  commonly  com- 
P'^sed  of  plaster  of  Paris,  mixed  with  brick- 
du^t,  sometimes  sand,  or  sand  with  a  mixture 
of  cow-hair.    For  moulds  for  iron  and  brass 
«t>rk  a  yellowish  sharp  sand  is  preferred, 
which  is  prepared  by  mixing  it  with  water 
and  then  rolling  it  on  a  flat  board  till  it  is 
veil  kneaded  and  fit  for  use.    If  the  article  is 
cylindrical,  or  of  a  form  that  admits  of  it,  it  is 
moaided  and  cast  in  two  pieces  i  these  two 
parts  are  then  carefully  joined  together,  and 
the  edges   or  seams   carefully  cleaned.    For 
the  smaller  class  of  works,  instead  of  running 
the  metal  at  once  Crom  a  large  furnace,  earthen 
crucibles  are  used,  into  which  the  metal  is 
thrown  in  small  pieces :  the  crucible  is  placed 
ia  a  strong  heat  in  a  close  stove,  and  as  the 
metal  is  melted  and  sinks  more  is  added  till 
the  vessel  is  full.    It  is  then  lifted  out  by 
means  of  iron   instnunents  adapted  to  the 
purpose,  and  the  metal  is  poured  from  it  into 


the  moulds,  in  which  channels  or  ducts  for 
receiving  it  have  been  previously  made. 

In  noticing  the  different  ways  of  casting, 
mention  has  been  made  of  one  in  whicli  a 
core  is  used.  The  core,  as  its  name  denotes, 
is  a  part  or  portion  situated  within  the  body 
of  the  cast;  and  its  purpose  is  to  form  a 
centre  to  the  work  by  which  the  tliickness  or 
substance  of  the  metal  may  be  regulated.  In 
coring,  the  mould  is  first  made  complete ;  into 
this,  clay  or  wax,  or  any  other  fit  substance 
or  material,  is  then  squeezed  or  pressed  in  a 
layer  of  uniform  thickness ;  in  large  works  it 
is  usually  from  half  an  inch  to  an  inch  thick. 
This  layer  represents  the  metal.  The  mould, 
if  in  parts,  is  then  put  together,  the  above* 
mentioned  layer  being  left  within  it,  and  into 
the  open  space  in  the  centre  a  composition 
(usually  of  plaster  of  Paris  with  other  sub- 
stances mixed  with  it)  is  introduced,  and 
made  to  adhere  to  the  clay  or  wax,  or  rather 
is  filled  up  to  it  This  is  the  core,  and  it  is 
often  made  to  occupy  the  whole  interior  of  the 
mould.  When  this  is  seiy  or  dry,  the  mould  is 
taken  to  pieces,  and  the  material  which  has 
been  made  to  represent  the  metal  removed. 
The  mould  is  then  again  put  carefully  toge- 
ther round  its  core  or  nucleus,  the  two  por 
lions  being  secured  from  contact  by  stops  and 
keys  properly  arranged  for  that  purpose.  The 
mould  and  core  are  dried  to  dissipate  mois- 
ture ;  and  large  moulds  are  strengthened  with 
iron  hoops.  Channels  or  ducts  are  made  for 
the  entrance  of  the  melted  metal ;  and  others 
are  also  made  for  allowing  the  air  to  escape  as 
the  melted  metal  enters  the  mould ;  these  are 
called  vents.  With  respect  to  placing  the 
mould,  it  is  only  important  to  secure  a  suffi- 
cient inclination  of  plane  from  the  mouth  of 
the  furnace  to  the  mould  that  the  metal  may 
run  easily  and  uninterruptedly,  and  not  have 
time  to  grow  cool  and  therefore  sluggish. 
The  usual  method  in  bronze  works  of  large 
size  is  to  bury  the  mould  in  a  pit  a  little  be- 
low the  level  of  the  furnace,  and  by  ramming 
sand  firmly  round  it  to  ensure  its  not  being 
affected  by  any  sudden  or  violent  shock,  or  by 
the  weight  of  the  metal  running  into  it 
When  everything  is  ready  and  the  metal  found 
to  be  in  a  state  fit  for  running,  the  orifice  or 
mouth  of  the  furnace  (which  is  usually 
plugged  with  clay  and  sand)  is  opened,  when 
the  metal  descends,  and  in  a  few  minutes  the 
mould  is  filled.  The  metal  is  allowed  to  nin 
till  it  overflows  the  mouths  of  the  channels 
into  the  mould.  The  work  is  then  left  to 
cool,  after  which  the  mould  is  scraped  or 
knocked  off  and  the  cast  undergoes  the  neces- 
sary processes  (such  as  cleaning,  chasing,  &c^ 
to  render  it  fit  for  the  purpose  designed. 
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Latye  belts  and  statHcs  are  oast  in  the  way 
first  described.  Brass  ordnance  is  always  cast 
solid.  The  model  is  made  round  a  nucleus 
of  wood  called  a  spindle,  and  the  mould  of 
loam  and  sand  made  over  it  When  this  is 
perfectly  dry,  the  model  and  spindle  within 
are  removed,  and  the  mould  is  well  dried  or 
baked.  When  ready  for  casting,  it  is  placed 
upright  in  the  pit,  and  the  metal  is  allowed  to 
iiin  into  it  till  filled.  What  is  called  a  dead 
head  is  left  at  the  upper  and  smaller  or  mouth 
end  of  the  gun,  which  presses  the  metal 
down,  and  prevents  its  becoming  porous  as  it 
settles  and  cools.  After  a  few  days  the  mould 
is  knocked  off,  and  the  gun  is  reaidy  for  finish- 
ing. The  dead  head  is  turned  off,  and  the 
boring,  which  is  an  operation  requiring  great 
caro  is  effected.     [Borino.] 

After  the  founding,  the  metal  cast  is  often 
finished  by  chasing,  burnishing,  lacquering, 
plaltng,  or  gilding. 

One  of  the  largest  cylinders,  C4ist  and  bored 
in  iron,  is  that  employed  at  the  Mostyn  col- 
liery in  Flintshire.  It  was  made  at  the  Haigh 
Foundry  at  Wigan  in  1848.  It  is  17  feet  long, 
by  8  feet  4  inches  in  diameter ;  it  weighs  22 
tons ;  and  the  quantity  of  metal  brought  to  a 
liquid  state  for  the  purpose  of  casting  was  30 
tons. 

A  silver  statue  was  cast  at  Paris  in  1850. 
In  the  preceding  year  M.  Pradiei*  exhibited 
at  the  Luxembourg  a  bronze  statue  of  Sappho, 
which  was  much  admired  for  its  beauty ;  and 
a  silver  copy  of  this  statue  was  prepared  in 
1850,  as  a  prize  for  a  sort  of  Art  Union  lot- 
tery. The  founding  was  entrusted  to  M. 
Simonet,  who  has  produced  many  beautiful 
specimens  in  this  department  of  Art.  The 
weight  of  silver  used  was  about  four  thousand 
ounces. 

The  largest  cast  statue  of  recent  times  is 
the  allegorical  figure  of  Bavaria,  placed  in 
front  of  the  Rtihmeshalle  on  the  Theresien 
meadow  near  Munich.  The  figure  is  63  feet 
high,  and  stands  on  a  granite  base  30  feet 
high ;  80  that  the  wreath  held  in  the  uplifted 
hand  of  the  figure  is  nearly  100  feet  from 
the  ground.  A  winding  staircase  leads  entirely 
up  the  interior  of  the  statue.  It  is  said  that 
no  fewer  than  26  musicians  were  placed  within 
the  heed  of  the  statue,  on  the  occasion  of 
the  inangiuation.  The  length  of  the  fore- 
finger, 38  inches,  will  give  an  idea  of  the  size 
of  the  statue.  The  statue  was  modelled  by 
the  great  sculptor  Schwanthaler,  who  hastened 
his  death  by  his  incense  application  to  it  The 
founding  or  casting  was  entrusted  to  Stigl- 
mayer ;  but  as  he  also  died,  the  work  was  car- 
ried out  to  a  successful  completion  by  his 
pupil  Ferdinand  Miller*    The  statue  was  east 


in  many  pieces,  one  of  which  required  380 
cwt  of  molten  bronze ! 

FOUNTAIN.  A  fountain  is  a  jet  or  jets  of 
water,  flowing  either  naturally  out  of  the  eaztb, 
or  fipom  stiiiotures  formed  by  art  Artificial 
fountains  consist  of  water  flowmg  from  statoes, 
vases,  or  architectural  buildings  combined 
with  sculptured  figures  and  other  ornamental 
decorations.  At  Pompeii  not  only  the  streets 
but  even  the  private  houses  were  decoraled 
¥rith  fountains.  At  Rome,  the  proper  distri- 
bution of  the  rivers  which  flowed  through  her 
aqueducts  was  a  matter  of  great  impoitance, 
intrusted  to  the  care  of  an  officer  of  very  high 
rank.  The  aqueducts  were  each  chaiged  with 
a  certain  number  of  pipes  of  supply;  and  no 
new  pipe  could  be  inserted  without  a  special 
application  to  the  emperor.  Those  whose 
means  of  interest  were  insufficient  to  obtain 
a  private  pipe,  were  obliged  to  fetch  water 
from,  the  public  fountains. 

Some  of  the  cities  of  Italy  and  the  East 
are  adorned  with  fountains,  which  are  no  less 
agreeable  to  the  eye  than  useful  to  the  inha- 
bitants. Many  of  the  fountains  of  Rome  are 
highly  decorated,  of  great  magnitude,  and  veiy 
varied  in  their  mode  of  ejecting  the  waters 
with  which  they  are  supplied  from  the  exist- 
ing aqueducts. 

The  city  of  Paris  is  well  supplied  with 
fountains,  many  of  which  are  elegantly  de- 
signed. The  fountains  of  Versailles  and  St 
Cloud  in  France,  and  the  fountains  at  Wil- 
helmshbhe  near  Cassel,  are  the  largest  in 
Europe.  London  has  no  fountains  worthy  of 
notice  except  the  two  large  ones  in  Trafalgar 
Square,  which  are  supplied  from  a  veiy  deep 
artesian  well ;  and  these  have  been  severely 
criticised  as  works  of  art. 

The  great  fountain,  planned  by  Mr.  Paxto" 
for  the  Duke  of  Devonshire  at  Chatsworth,  is 
in  all  probability  the  loftiest  in  the  world.  It 
presents  one  single  jet  that  rises  to  a  perpen- 
dicular height  of  270  feet  The  pressure  is 
derived  from  a  previous  descent  of  water  ftwA 
a  height  of  880  feet  A  reservoir  has  been 
formed  at  that  height,  in  some  hifls  which 
bound  the  eastern  side  of  the  park;  and  more 
than  half  a  mile  of  piping  is  employed  to 
convey  the  water  from  tlie  raaervoir  to  the 
fountain. 

FOURCROY,  ANTOINE-FBANCOIS  DB. 
This  emment  Frendi  chemist  deserves  our 
grateful  notice  for  the  aid  which  his  disco- 
veries afforded  to  many  practical  axis.  He 
was  born  in  1755,  and  died  in  1809,  •ft*' 
having  filled  many  important  offices.  Among 
his  other  discoveries,  Fouroroy  shewed  that 
the  salts  of  nugnesia  and  ammonia  have  the 
property  of    uniting  together  and  forming 
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doable  salts.  His  dissertation  on  the  sulphate 
of  mercury  contains  some  good  observations. 
The  same  remark  applies  to  his  paper  on  the 
acdon  of  ammonia  on  the  sulphate,  nitrate, 
and  muriate  of  mercury;  and  he  first  de- 
scribed the  double  salts  whioh  are  formed. 
We  may  mention  the  process  of  Fourcroy  and 
Vauquelin  for  obtaining  pure  baiytes,  by  ex- 
posing nitrate  of  baiytes  to  a  red  heat,  as  a 
good  one.    They  discovered  the  existence  of 
phosphate  of  magnesia  in  the  bones,  of  phos- 
phorus in  the  brain,  and  in  the  milts  of  fishes, 
and  a  considerable  quantity  of  saccharine  mat- 
ter in  the  bulb  of  the  common  omon,  which, 
by  undergoing  a  kind  of  spontaneous  fermen- 
tation, was  converted  into  manna. 
FRAMEWORK  KNITTERS.     [Hosiery 

MjUnTFACTUBE.] 

FRANCE.  This  important  country  has  a 
raried  though  perhaps  not  veiy  rich  supply  of 
mineral  wealth.  Qranite,  sienite,  porphyry, 
TBrioUtes,  and  serpentine  are  quarried  in  some 
of  the  departments ;  lava  in  others;  marble, 
limestone,  and  slate  in  others ;  while  various 
parts  of  France  yield  lithographic  stone,  por- 
celain day,  brick  day,  pipe  clay,  gypsum,  chalk, 
millstones,  and  sandstone.  Of  metals,  the 
chief  ores  are  those  of  iron,  manganese,  anti- 
mony, lead,  and  copper.  Minute  traces  of 
gold  and  silver  are  met  with.  Thirty-three  of 
the  departments  contain  excellent  coal.  An- 
thracite, asphaltum,bitumen,  petroleum,  alum, 
rock-salt,  and  lime,  are  also  obtained.  There 
are  about  500  coal-pits  in  France,  firom  which 
four  to  fire  million  tons  of  coal  are  annually 
extracted. 

France  has  always  been  considered  one  of 
the  most  agricultural  countries  in  Europe, 
chiefly  on  account  of  the  numerous  publica- 
tions rdadng  to  this  subject ;  but  in  most  parts 
of  the  country,  the  progress  towards  a  general 
adoption  of  improved  methods  of  cultivation 
»  very  slow.  The  northern  part  of  France, 
(^  the  confines  of  Belgium,  and  the  part  in 
the  immediate  neighbourhood  of  Paris,  are 
the  best  cultivated.  In  most  other  parts,  ex- 
<^  where  maize  is  cultivated,  the  old  system 
of  two  or  three  crops  of  com  and  a  fallow  is 
generally  adopted. 

The  arable  land  of  France  is  now  estimated 
at  23,000,000  hectares,  whioh  (taking  the  hec- 
tare =32.47  acres  nearly)  are  about  equal  to 
59310,000  acres  English  measure.  In  recent 
jean  there  have  heen  about  14,000,000  hec- 
tares under  com  culture,  yielding  180,000,000 
heetolitres  (a  hectolitre  =  about  22  gallons, 
c»r  2]  bushels)  of  wheat,  oats,  rye,  meslim, 
and  maize;  the  wheat  being  f  and  oats  |. 
The  com  culture  has  not  increased  much 
^^onngthe  present  century;  but  the  .cultiva- 


tion of  the  vine,  of  the  artificial  grasses,  of 
pulse,  and,  above  all,  of  potatoes,  has  much 
increased.  Beet-root  is  extensively  grown  for 
the  manufacture  of  sugar.  The  esculent  roots 
and  table  vegetables  are  common.  Flax  and 
hemp  are  cultivated  in  various  parts  of  the 
country,  and  to  a  considerable  extent;  hops, 
tobacoo,  and  madder,  in  a  small  degree ;  and 
colza  and  rape,  for  oil,  are  grown  in  the 
north. 

The  vine  is  one  of  the  most  important  ob- 
jeots  of  cultivation  in  France.  The  amount 
of  land  occupied  by  this  culture  is  about 
5,000,000  English  acres.  The  average  yearly 
produce  is  nearly  1,000,000,000  of  English 
gallons,  of  which  about  one-sixth  is  converted 
into  brandy.  The  annual  produce  of  the 
vineyards  is  estimated  at  about  80,000,000^. 
sterling,  of  which  at  least  nine-tenths  are  con- 
sumed in  France.  Of  fruits  and  of  timber- 
trees  France  has  a  very  fair  supply. 

The  coasts  abound  in  fish  of  various  kinds, 
the  taking  of  which  occupies  a  number  of 
hands :  the  oyster,  the  herring,  the  mackerel, 
and  especially  the  sardine  or  pilchard,  are  the 
chief  objects  of  attention  to  the  fishermen  of 
the  coasts  of  the  Channd  and  the  Atlantic: 
the  tunny  and  the  anchovy  to  the  fishermen  of 
the  Mediterranean. 

Every  branch  of  industry  in  France  has  un- 
dergone vast  improvement  since  the  peace  of 
1816.  The  energies  of  the  nation  being 
turned  from  war  to  domestic  employments, 
speedily  repaired  the  evils  which  France  had 
suffered  from  so  long  a  struggle.  The  woollen 
manufacture  has  increased  materially:  the 
increased  quantity  of  wool  used  is  partly  bur- 
nished by  the  increased  number  of  sheep 
bred,  partly  by  the  importation  of  foreign 
wool.  The  quality  of  the  home-grown  wool 
has  been  improved  by  the  introduction  of 
foreign  breeds,  and  the  Cashmere  goat  has 
been  naturalized  on  the  slopes  of  the  Pyre- 
nees. The  cotton  manufacture  has  increased 
since  1812  in  a  gfeater  proportion  than  that 
of  wool,  and  the  process  of  manufacture  and 
the  fineness  and  excellence  of  the  fabrics  have 
undergone  great  improvements.  The  north 
and  east  of  France  are  the  chief  seats  of  this 
manufacture.  Printed  calicoes  are  made  at 
Rouen  and  Bauvais ;  but  especially  at  Golmar, 
Miihlhausen,  and  other  places  in  the  depart- 
ment of  Haut  Rhin,  the  printed  cottons  of 
which  are  much  approved  in  the  German 
markets  for  the  vividness  of  their  colours  (es- 
pecially the  Turkey  red),  and  their  other  qua- 
lities. The  silk  manufacture  is  carried  on 
chiefly  in  the  south.  The  brilliancy  of  the 
French  silks  has  been  increased  by  the  sub- 
stitution of  Prtiflsian-blue  for  indigo  as  a  dye. 
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A  ptrt  of  tfi»  tmw  nSk  nqnired  for  these  ▼»- 
nous  iUbrice  is  grown  in  France.  Linens, 
dsmasksy  8Sil-«k>th,  and  kee,  sre  made  to 
some  oonsideraUe  extent. 

The  working  of  the  metals  has  much  in- 
ereased,  esped^jr  iron.  The  quality  and 
appearanoe  of  the  steel  and  wrought-iron 
goods  hsre  mneh  impcored ;  jet  the  quali^ 
of  the  Freneh  iron  is  inferior,  and  it  main- 
tarns  its  groond  against  the  Russian  and 
Swedish  iron  only  hf  means  of  protecting 
duties.  In  the  mannfactnre  of  docks  and 
Welches  France  is  almost  equal  to  Switzer- 
land ;  and  for  chronometers  and  instnuaents 
for  seientific  pnrpoees  it  is  not  surpassed  by 
any  country.  The  inYcntions  of  the  French 
chemists  and  the  impiOTement  of  chemical 
seienee  haTc  done  much  in  producing  with 
economy  and  expeditioD  the  many  chemical 
agents  employed  in  the  yarious  branches  of 
mannfactore,  and  particularly  dyeing.  The 
cctnmoner  sort  of  French  earthenware  has 
mneh  improved  in  beauty  of  design.  Fine 
poroelain  is  made  at  Sirres,  Paris,  and  Li- 
moges. The  ottt-gliass  is  near^  equal  to  that 
of  England  in  beauty  of  woricmanship,  and  it 
is  perhaps  superior  in  elegance  of  form. 

The  means  of  internal  communication  in 
France  are  much  inferior  to  those  of  Great 
Britain.  The  roads  are  divisible  into  those 
maintained  by  the  central  government,  and 
designated  Mtnitet  IUyaU$  and  those  which 
are  kept  up  at  the  cost  of  the  several  depart- 
ments to  irhvAk  they  belong,  and  designated 
BouUi  Dipartementales,  Besides  these  there 
are  Ohimifu  Vtcimmx,  or  bye-roads.  The 
M4mie$  Bopale$  extend  about  22,000  miles. 
Posting  and  the  mail  service  along  these 
xx>ads  are  under  the  control  of  the  govern- 
meni.  Diligences  run  on  sll  these  roads. 
The  departmental  roads  are  rather  greater  in 
length  than  the  royal,  but  are  mosUy  in  bad 
condition.  The  inland  water  communication 
is  oairied  on  by  means  of  the  great  rivers  and 
bj  the  canals  which  have  been  formed.  Many 
of  the  rivers  have  been  improved  for  naviga- 
tion ;  and  the  artificial  canals  are  rather  nu- 
merous. The  canals  present  a  united  length 
of  about  1,000  miles.  The  railway  system  of 
communication  has  not  made  considerable 
progress  in  France ;  but  lines  havo  been  laid 
out  along  most  of  the  great  travelling  routes 
in  the  kingdom. 

The  following  important  statistics  of  French 
oommene,  shipping,  and  manufactures  have 
recently  appesrad — mostly  referring  to  the 
year  1850.  There  exist  in  France  5,607 
manufactories  of  various  denominations  in 
which  steam  machineiy  is  employed.  This 
mtchiaeiy  is  worked  by  means  of  boilers,  the 


number  of  which  is  0,288,  snd  of  which  8,776 
were  made  in  French  establishments.    These 
boilers  represent  a  force  of  65,120  borsea^ 
power,  calculating  the  horse- power  as  75  kilo- 
grammes (ItiOlb.)  raised  one  metre  (1  yard) 
per  seeond;   they  represent  the  force  that 
would  be  produced  by  195,361  draught  horses 
and  1,367,530  labourers.    The  length  o{  rail- 
way now  open  for  traffic  is  2,171  kilometres 
(1,300  miles),  on  which  are  employed  725  lo- 
comotives.    The  number  of  steam  trading 
vessels  is  270;    their  tonnage  amounts  to 
40,008  tons ;  and  they  are  propelled  by  502 
engines,  constituting  a  total  power  of  22,Bd3 
horses.     The    merchandise   transported  bjr 
these  vessels  amounted  to  730,048  tons.  Tbe 
progress  of  steam  navigation  in  France  is 
indicated   in   the  following  facts: — In  1B.S5 
there  were  75  steamers,  by  which  1,038,910 
passengers  were  carriad,  and  88.140  tons  of 
merchandise ;  in  1840  there  were  21 1  steamers, 
2,547,116  passengers,  and  485,539  tons;  in 
1845,  there  were  259  steamers,  3^61,336  pas- 
sengers, and  696,066  tons;  and  in  the  last 
year  there  were  279  steamers,  2,808,886  pas- 
sengers, and  730,948  tons.    The  total  number 
of  steam  engines  employed  by  land  or  sea  in 
fVance  amounts  to  nearly  7,000,  and  they 
constitute  together  a  force  of  110,178  steam 
horses,  or  380,535  draught  horses. 

In  1850  there  were  12,335  vesseb  engaged 
in  the  import  trade,  and  11,587  in  the  export. 
About  513  kilometres  of  new  railway  are 
expected  to  be  opened  in  1851.  In  ibiO 
the  iron  foundries  produced  700,000  tons  uf 
iron. 

In  1848  we  imported  the  following  among 
other  commodities  from  France  : — 


Corn  .. 

Flour  and  meal 

Gloves 

Madder 

Prunes 

Clover  seed   •  • 

Silk    .. 

Silk  goods     . . 

Skins  and  furs 

Brandy 

Wine 
In  the  same  year 
France: — 
Brass  and  copper  goods 
Coals 

Hardware  and  cutlery 
Machinery  .. 
Silk  goods   . . 


300,000  qrs. 
370,000  cwts. 
3,000,000  pairs. 
54,000  cwts. 
34,000  cwts. 
20,000  cwts. 
1,850,000  lbs. 
720,000  lbs. 
640,000 
2,360,000  gallons. 
600,000  gallons. 
Great  Britain  sold 


to 


150,000i. 
570,000  tons. 

51.000/. 

35,000/. 

57,000/. 
194,000/. 


Wool  and  woollens 
and  other  goods  to  the   aggregate  value  '^f 
1,024,521/.      The    amount    was    more    than 
double  this  in  1846  and  1847 ;  for  1848,  being 
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ft  feir  of  lerolnlion,  presented  tmlkToiinible 
ccmmeraal  restUta. 

Of  the  impcirtant  Ezpoeitioiis  of  Indnstiy 
vfai^  hsre  been  beM  in  "Fnnce  in  past  yean, 
ft  brief  neeuunl  has  been  given  in  the  Imtbo- 
tfUcnoM,  Everything  affords  ground  for  be- 
fiering  thai  France  will  hold  a  distingnished 
position  at  the  approaching  displqr  in  Hyde 
Park  AQ  the  gooda  from  all  the  departments 
hsva  been  collected  at  one  spot  in  Paris, 
where  they  hsve  been  inspected  by  ft  jury, 
who  would  not  snflbr  any  specimens  to  be  ex- 
hibited but  sneh  aa  will  reflect  credit  on  the 

From  Paris  they  have  been 
by  imtwmf  to  Dunkirk,  and  thenoe 
by  seft  to  I^mdcc.  The  following  has  been 
annoaaeed  to  be  the  nnmber  and  distribution 
oftheexhibitofs.  Of  the  eighty-six  depart- 
meatB  ai  Fnnee  nine  only  are  without  in- 
tended exhifaitars.  In  the  department  of  the 
Seine  there  are  1,780  exhibitors;  Bbone,  90 ; 
Kord,  M;  Seine  Inferieore,  58;  Mame,  47; 
Lone  inferieore,  83;  Oard,  35;  Baa  Bhin, 
2d;  Hflot  Bhin,  23 ;  Ardennes,  20;  Oironde, 
1%;  Oise^  18;  Seine  et  Qise,  18;  Haute 
^leBoe,  17 ;  Pas  de  Calais,  10 ;  Loire,  14 ; 
Seine  ct  Matme,  14;  Ardtehe,  Id ;  Aube,  12 ; 
Haute  Garonne,  12 ;  HeranH,  12;  Jura,  12; 
Maine  et  Loire,  10;  Sarthe,  10.  The  following 
is  the  aaalysis,  acoording  to  the  classification 
decided  on  by  the  English  eommittee^  of  the 
2.491  persons  declaring  an  intention  to  ex- 
Mbit  above  mentioned : — Section  1.  Baw  ma- 
terials, 485 ;  2.  Maehineiy  and  tools,  554 ;  3. 
Mannfbetured  productiona,  1,088 ;  4.  Plastic 
srti  and  modMs  354.  Even  Algeria  will  take 
part  ia  this  indnatriai  display. 

FBANEFOBT.  With  the  exception  of 
^^adaenhaasen  and  its  5000  inhabitants,  who 
■re  principeny  agriculturists,  gardeners,  and 
<Uf -labourers,  the  citizens  of  Frankfort-on-the 
AttB  derive  their  subsistence  from  commerce, 
money  operations,  and  mannfiBctnres.  It  is  a 
Haee  of  eocaideraUe  transit  for  German  and 
produce.  The  ehief  articles  of  trade 
English,  French,  and  Italian  goods, 
Bafaiim  timber,  Oerman  wools,  colonial  pro^ 
<iace,  and  Oerman  manufaetnres.  The  chief 
ttiaaftKtniea  are  carpefcB,  galloon,  tobacco, 
ovdi,  eoUflDS,  silks,  printer's  black,  Ac 

An  establiiftment  formed  here  for  the  sale 
of  Bohemian  glass,  contains  tfome  of  the  best 
eumplea  of  that  manufacture.  The  works 
*bidi  supply  the  stoek  are  situated  at  Hayda, 
sai  the  activity  with  which  they  are  conducted 
htn  and  dsewhere  is  necessarily  a  means  of 
maay  improvements  and  novelties.  Some  of 
the  examples  of  verre  perruche  are  vfery  beau> 
tifol;  this  is  a  production  in  which  glass  of 
^iffncst  eolooia  is  jdned  together.    There 


are  also  many  examples  of  enamel  on  eolomr- 
less  glass,  presenting  forms  and  designs  of 
much  taste.  There  is  in  this  city  an  estabhsh- 
ment  for  the  extensive  sale  of  the  productions 
of  the  iron-foundiy  of  Hanau,  comprehending 
a  very  extensive  assortment  of  objects  of  uti- 
lity and  ornament — as  candlesticks,  branches, 
paper-weights;  vases,  tazzas,  and  every  other 
ornamental  object  which  the  French  artists 
and  manufacturers  produce  in  l»ronze.  The 
finest  manufacture,  that  in  gray  iron,  is  also 
brought  to  a  high  degree  of  excellence ;  this 
class  €i  productions  comprehends  every  orna- 
mental article  in  which  iron  filligree  is  in  any- 
wise available,  and  so  fine  is  the  workmanship 
in  this  hair  wire  material,  that  iron,  equiva- 
lent in  value  to  1/.  sterling,  may  be  manufac- 
tured into  a  variety  of  articles  amounting  in 
value  to  1000/. 

Many  curiosities  from  Frankfort  will  appear 
at  the  forthcoming  £xhibiti(». 

There  is  another  Frankfort,  called  Frankfort 
on  tfte  Oder*  The  manufactures  of  the  town 
consist  of  wines,  mustard,  brandy,  tobacco, 
sugar,  gloves,  stockings,  Unen,  leather,  Ac : 
its  trade  is  extensive,  and  the  three  periodical 
fairs,  instituted  in  1258,  are  well  frequented, 
particularly  by  Polish  dealers. 

FBANKINCENSE  is  the  produce  of  the 
Ahie§  txeeba,  Pinu$  ohm,  or  common  Spruce 
Fir,  from  which  it  either  exudes  spontaneously 
or  more  abundantiy  from  incisions  in  the  bark. 
When  it  first  flows  out  it  is  liquid,  but  on  ex- 
posure to  the  air  concretes,  and  is  oollected 
during  autumn  and  winter.  It  occurs  in  two 
states,  in  tears,  and  in  large  irregular  lumps 
or  compressed  cakes.  When  recent,  the  co- 
loTur  should  be  white,  or  only  inclining  to  yel- 
low, subdiaphonous,  soft,  tenacious,  and  glu- 
tinous :  by  the  action  of  time  it  becomes  hard, 
and  even  friable,  the  colour  having  deepened 
into  an  orange  huft.  By  the  heat  of  the  hand 
it  softens,  and  by  a  higher  temperature  lique- 
fies. It  possesses  a  turpentine-like  odour  and 
taste.  It  is  insoluble  in  water,  but  completely 
soluble  in  alcohol  with  the  aid  of  heat.  Frank- 
incense consists  of  two  kinds  of  resin  mixed 
with  oil  of  turpentine.  By  melting  it  in  water, 
and  straining  it  through  strong  cloths,  it  is 
deprived  of  much  of  its  oil,  when  it  is  tamed 
Pis  arida  or  Burgundy  Pitch. 

It  is  scarcely  now  used  internally,  but  ia 
irritant  and  diuretic.  Externally  it  is  useful 
in  the  composition  of  plasters. 

FBAXININ  is  a  neutral  principle  obtained 
from  the  bark  of  the  Fraxinus  exceisior.  It  is 
obtftined  in  slender  hexagonal  prisms,  which 
are  unalterable  in  the  air.  Fraxinin  is  very 
soluble  in  water  and  in  alcohol,  and  only 
ftlightiy  80  in  sther.  It  has  a  very  hitter  taste 
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and  has  neither  an  alkaline  nor  acid  reac- 
tion. 

FREEZING  MIXTURES.  Freezing  is 
the  solidification  of  fluid  bodies  by  the  ab- 
straction of  the  heat  necessary  to  their  fluid 
form.  Freezing  mixtures  are  such  as  produce 
cold  by  the  liquefaction  of  their  solid  ingre- 
dient. Such  mixtures  reduce  the  temperature 
of  substances  immersed  in  them  on  the  prin- 
ciple of  the  transfer  of  heat,  which  always 
takes  place  from  hotter  to  colder  bodies  when 
exposed  to  each  other. 

The  process  used  by  confectioners  for  pro- 
ducing cold  is  by  the  mixture  of  ice  and  com- 
mon salt,  both  of  which  in  liquefying  absorb 
so  much  heat,  or,  in  other  words,  produce  as 
much  cold,  as  will  reduce  the  thennometer 
from  the  usual  temperature  to  zero  of  Fahren- 
heit, or  even  rather  below  it.  If  however 
freshly  fallen  snow  be  used  instead  of  ice,  then 
the  fluidity  is  more  suddenly  produced,  and 
the  cold  is  more  intense.  It  is  found  that  ice 
or  snow,  though  exceedingly  convenient  sub- 
stances for  the  production  of  artificial  cold, 
are  by  no  means  neoessaiy  to  it.  Any  salts 
which  dissolve  rapidly  in  water,  finely  pow- 
dered, are  powerM  freezing  mixtures.  Mix- 
tures of  muriate  of  ammonia  and  nitrate  of 
potash,  and  of  these  with  phosphate  of  soda, 
act  strongly  in  this  way ;  and  so  do  various 
other  salts. 

The  following  are  tisefbl  freezing  mixtures, 
with  the  temperature  which  they  produce : — 

— Salt  1  part,  snow  2  parts —  5**  Fahr. 

— Salt  2,mur.  of  ammonia  I,  snow  0 — 12*^     „ 
— ^Salt  10,  snow  24,  mur.  of  ammo- 
nia 5,  nit.  of  pot  5 — 18^     „ 

—Snow  3,  dilute  sulph.  add  2  . .  — 23"     „ 
— Snow  5,  concen.  mur.  acid  8  . .  — 27^ 
— Snow  4,  concent  nit  acid  7  . .  — 30** 
— Snow  6,  chloride  of  calcium  4  .  — 40** 
— Snow  2,  chloride  of  calcium  3  .  — 50** 

— ^Snow  3,  fused  potash  4 — 51**     „ 

— Snow  8,  dilute  sulphuric  acid  10 — 91**     „ 

These  negative  temperatures  indicate  so 
many  degrees  below  zero  of  Fahrenheit  In 
some  cases  they  depend  on  the  temperature  of 
the  substance  before  the  freezing  process. 
Solid  carbonic  acid  is  an  agent  in  producing 
still  greater  degrees  of  cold. 

In  order  to  produce  the  congelation  of  wa- 
ter by  a  rapid  evaporation  from  its  own  sur- 
face under  the  exhausted  receiver  of  an  air- 
pump,  Sir  John  Leslie  introduced  in  the  re- 
ceiver a  shallow  vessel  containing  highly  con- 
centrated sulphuric  acid,  above  which  was 
placed  the  vessel  containing  the  water.  The 
air  being  extracted  as  quickly  as  possible,  the 
vapour,  which,  in  consequence  of  the  removal 
of  the  pressure,  escaped  continually  from  the 
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water,  was  absorbed  by  the  acid  as  &8t  as  it 
rose ;  and  the  remainder  of  the  water  vts 
speedily  frozen.  Dry  potash,  muriate  of  lime, 
or  powder  of  basalt,  will  do  instead  of  solplni- 
ric  acid.  Leslie  succeeded  in  freezing  mer- 
cury by  the  absorption  of  caloric  from  a  coat- 
ing of  ice  in  which  the  bulb  of  a  thomometar 
was  immersed. 

FREIGHT,  in  commercial  matters,  is  tilie 
charge  made  for  the  carriage  of  merchandise 
in  a  ship.    The  amount  of  the  fioght  is  gen- 
erally specified  in  the  bill  of  lading.   It  fre. 
quenUy  happens  that  the  whole  ship  is  hired 
by  a  merchant  for  a  voyage,  and  a  certain 
amount  is  paid  without  reference  to  the  qoan- 
tity  of  goods  put  on  board.  In  sudi  cases  the 
mode  of  payment  is  part  of  the  matter  of 
agreement  between  the  shipowner  and  the 
merchant,  and  the  tenns  of  the  agreement 
are  stated  in  an  instrument  called  a  charUr- 
parly.    Where  the  shipper  of  goods  does  not 
stipulate  for  the  use  of  the  whole  shqs  the 
amount  of  the  freight,  as  well  as  the  mode  of 
payment,  may  be  inserted  in  the  bill  of  lading. 
Where  this  is  not  done,  the  freight  is  due  from 
the  merchant  on  the  delivery  of  the  goods, 
and  the  owner  or  master  of  the  ship  may  de- 
mand payment  of  the  same,  package  by  pack 
age,  as  the  same  are  delivered.    In  I/mdoB 
where  the  greater  part  of  the  merehaa^ 
brought  from  foreign  countries  is  dehrered 
into  the  custody  of  one  or  other  of  the  incor- 
porated dock-companies,  there  is  a  custom  of 
arresting  the  goods  in  their  hands,  so  that 
they  cannot  pass  away  fit>m  the  original  im- 
porter until  the  shipowner,  or  sooie  p«son 
acting  on  his  behalf,  has  signified  in  writing 
that  the  freight  has  been  paid.    If  goods  are 
damaged  on  board  the  ship,  through  the  care- 
lessness or  neglect  of  those  in  whose  charge 
she  and  her  cargo  are  placed,  so  that  the 
owner  of  the  ship  is  liable  for  the  amount  of 
the  damage,  this  cannot,  without  the  consent 
of  the  owner  or  master,  be  set  off  agiiDst  the 
amount  of  the  freight,  which  must  under  all 
circumstances  be  paid,  and  the  merchant  most 
afterwards  substantiate  his  claim  to  compen- 
sation for  the  amount  of  the  damage. 

FRENCH  BERRIES  are  the  temcsrf 
the  Rhamnus  iitfeeiorUu^  which  are  gathered 
before  they  are  ripe.  They  afford  a  pretty  but 
frigitive  yellow  dye. 

FRESCO  PAINTING.  A  painting  is  ««d 
to  be  a  /«*co,  or  painted  in  fresco  {sulfinco 
intottaco,  upon  the  fresh  coat),  when  it  is  eio- 
cuted  in  water-colours  upon  wet  pl«*^J' 
Fresco  is  the  most  noble  and  imposing  of  all 
methods  of  painting.  Colouring  in  finesco  wa^ 
practised  by  the  ancients,  though  it  has  n;*^ 
yet  been  shown  that  they  jMinleit/reicoef.  >i- 
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tragus  explains  the  mode  of  preparing  the 
walls  for  this  species  of  ooloniing,  and  describes 
a  method  of  Tarnishing  them  when  coloured 
to  preserve  them.  The  earliest  Italian  frescoes 
ire  in  the  ehnroh  of  Assissi,  in  the  cathedrals 
of  Orrieto  and  Siena,  in  the  Campo  Santo  at 
Pisa,  and  in  San  Miniato  and  Santo  Spirito  at 
florenoe.  These  and  other  later  firescoes  are 
painted  on  di£Berent  kinds  of  walls:  in  the  old 
Gothic  hnildings,  on  ashlar  walls  covered  with 
a  thin  coat  of  plaster;  in  more  recent  hnild- 
ings, on  brick  and  rubble  walls ;  and,  in  some 
of  the  most  recent  edifices,  on  lath  covered 
with  varioos  thicknesses  of  plaster.  The  best 
preserved  of  these  frescoes  are  on  brick. 
There  are  many  firescoes  at  Pisa,  Florence, 
and  Tenice,  on  lath,  and  all  are  in  tolerable 
preaerration. 

The  method  of  plastering  the  walls  for 
painting  has  been  nearly  uniform  inmost  ages. 
The  walls  of  the  baths  of  Titus  at  Rome  are 
covered  first  with  a  layer  about  half  an  inch 
thid:  of  coarse  sand  and  lime ;  above  this,  a 
thidc  layer  of  lime  and  pozzolana  with  an  ad- 
naxtore  of  sand  and  pounded  brick ;  the  third 
and  upper  coat  is  of  lime  and  pounded  marble. 
The  third  loggia  of  the  Vatican,  painted  by 
Giovanni  da  Udine,  is  much  the  same  as  this. 
Ctfonino  Cennini,  Albert!,  and  various  other 
Italian  writers,  give  instruction  as  to  the  mode 
of  preparing  the  walls  and  the  materials  for 
them.  The  selection  of  the  limestone  to  be 
employed  in  firesco-painting,  both  for  the 
ground  and  for  the  white,  is  a  matter  of  great 
importance ;  it  should  be  nearly  pure  carbo- 
nate of  lime,  and  should  contain  as  few  foreign 
materials  as  possible.  Modem  fkesco-painters 
recommend  the  lime  to  be  kept  a  much  longer 
period  than  Cennini  and  other  early  writers 
diiecL  If  it  is  used  too  iresh,  it  blisters,  and 
sometimes  turns  the  colours  to  a  brownish 
red.  The  lime  for  the  tnfonoco  in  flresco  paint, 
iog  most  not  be  entirely  carbonated,  or  it  would 
not  set ;  a  certain  degree  of  causticity  is  neces- 
*arT.  The  picture  must  be  executed  while 
the  itUamaco  is  wet  or  soft  ;  no  more  work 
therefore  ought  to  be  commenced  than  can  be 
completed  within  the  time  (a  few  hours)  that 
the  plaster  requires  to  harden.  Nimierous 
joints  are  thus  necessary  in  a  large  firesoo ; 
•od  a  judicious  painter  contrives  that  thefte 
joints  shall  be  identical  with  the  inner  outlines 
of  the  parts  of  the  figures  and  their  drape- 
He*,  or  any  other  object,  so  as  to  be  no  disfl- 
mranent  to  the  work.  Before  laying  on  the 
intemmco  the  prepared  ground  is  repeatedly 
vetted,  until  it  will  absorb  no  more ;  then  a 
thin  moderately  rough  coat  of  plaster  of  sand 
aM  lime,  is  laid  over  as  much  of  the  wet  sur- 
face as  can  be  painted  in  one  day ;  as  soon  as 


this  coat  begins  to  set,  in  about  ten  minutes 
or  so,  another  thin  coat  is  laid  on  with  a 
wooden  trowel,  both  layers  together  being 
scarcely  a  quarter  of  an  inch  thick.  Upon 
this  coat  the  fresco  is  painted.  This  inUmaco 
will  be  fit  to  paint  upon  in  about  a  quarter  of 
an  hour. 

The  coloTurs  used  in  firesco  painting  are  all 
groond  and  mixed  in  water,  boiled  or  distilled ; 
they  are  chiefly  earths.  Lime,  ochres,  siena, 
vitriol,  Verona  green,  cobalt,  chrome,  ultra 
marine,  and  vermilion  are  the  chief  colouring 
substances  employed.  Sufficient  of  each  tint 
is  kept  ready  for  the  whole  pictore.  The 
brushes  and  pencils  are  made  of  hog's  hair 
and  otter's  hair. 

The  method  otfretco-ieceo,  or  dry  fresco,  is 
thus  practised: — ^The  plastering  of  the  wall 
having  been  completed,  the  whole  is  allowed 
to  dry  thoroughly.  Before  painting,  the  sur- 
face of  the  intanaco  is  rubbed  with  pumice- 
stone,  and  on  the  evening  of  the  day  before  the 
painting  is  to  be  commenced  it  is  thoroughly 
washed  with  water  mixed  with  a  little  lime;  it 
is  wetted  again  the  next  morning,  and  is  then 
ready  for  pouncing  or  tracing  the  outline,  and 
painting ;  the  wall  must  be  kept  constantly 
moist  by  means  of  a  syringe. 

Frescoes  are  sometimes  cleaned  by  dry 
bread ;  sometimes  by  pure  water,  by  vinegar, 
and  by  wine.  Ingenious  modes  have  been 
devised  of  removing  frescoes  firom  walls,  and 
transferring  them  to  canvas. 

FRET,  m  musical  instruments  of  the 
stringed  kind,  is  a  wire  or  ridge  so  placed  as 
to  mark  the  exact  part  of  the  finger-board  to 
be  pressed  for  the  purpose  of  producing  cer- 
tain sounds.  Frets  are  now  never  applied  to 
any  instruments  except  guitars,  lutes,  <fec. 

FREYBERG,  the  centre  of  administration 
for  the  Saxon  mines,  stands  about  20  miles 
fh>m  Dresden.  The  Berg  Academie  or  Mining 
Academy  was  opened  in  1767,  and  comprises 
dass  and  lecture  rooms,  a  museum,  in  which 
are  rich  collections  in  mineralogy,  Ac,  a  geo- 
graphical and  a  geognostio  cabinet,  a  musetun 
of  models  of  mining  machines  and  philosophi- 
cal and  chemical  apparatus,  and  an  extensive 
libnury.  The  manufactures  consiBt  principally 
of  articles  in  imitation  of  gold  and  silverware, 
brass  wares,  white  lead,  gunpowder,  iron  and 
copper  wares,  linen,  woollens,  gold  and  silver 
lace,  ribands  and  tape,  leather  and  laces. 

FRICTION.  All  surfaces  have  certain  de- 
grees of  roughness  arising  firom  the  innume- 
rable small  asperities  with  which  they  are 
covered ;  and  from  these,  when  two  surfaces 
move  upon  one  another,  there  arises  a  force 
acting  in  a  direction  opposite  to  that  in  which 
the  surfaces  move.    This  is /ridioff,  which  is 
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ibcrelbra  a  retarding  fofoe  eipablo  of  ^trof- 
iDg  but  incapable  of  geaeratiiig  motioii,  and 
eapable  of  aoling  iwwerfolly  aa  a  meobanieal 
foreei  of  which  ihe  tendency  ia  to  bestow  sta- 
bility. 

The  following  aro  a  few  of  tbe  laws  whieh 
goYem  friction,  useful  in  all  considerations 
vespeeiiiig  moving  maohineiji— 1»  Friction  is 
iiMfeased  by  time;  thus  it  requires  the  appU- 
eatioB  of  a  greater  foroe  to  meiTe  a  weight 
aloag  a  horisontal  plane  from  its  position  of 
■eat  than  to  keep  it  afterwards  moving  on  the 
same  plane.  8,  Between  sabstanees  of  the 
same  nature  the  friotion  Is  proportional  to  the 
preuurtf  thns^  if  a  block  of  oak  be  doable 
the  weight  of  another,  and  both»  having  equal 
aorfsees  of  eontaet,  are  placed  on  one  plane  of 
uniform  natnre,  the  foroe  neceflsarjr  to  move 
Ihe  Ant  will  be  double  of  thai  rsqmsite  for 
the  saeond.  8,  The  amount  «f  frietion  is  in- 
depident  fer  one  and  the  same  body  of  the 
sAteat  9i  the  sorfisoe  of  eontaei  i,  When 
the  ffcbrsfl  of  two  subatanees  are  psfaUAl,  frie- 
Hon  has  a  leaden^  to  incrsaae }  thus,  when 
a  radangolar  blookof  oak  ia  placed  on  an  oak 
table  an  that  the  fibres  in  both  He  paraUe),  the 
friotion  is  grsater  than  in  the  ease  where  ihe 
fibres  of  the  blook  he  trvisreraely  to  those  ci 
the  table*  {^,  The  frietion  is  independent  of 
ihe  velodty,  at  kaal  when  the  velooity  is 
•either  very  small  nor  veij  greats 

Hr«  Beuaie  made  many  valnable  experi- 
ments on  friction  a  few  yeara  ago,  with  Tarious 
anbstancea  drawn  on  a  homcntal  plane.  He 
found  thai  metals  moving  open  each  ethsr 
prodaeed  frietion  hi  the  foUowiag  order  r^* 

Brass  on  wronghl  iron. 

Steel  npen  steel. 

Brass  npoa  east  iroa< 

Brass  upon  steeL 

Herd  brass  npoa  osst  iroi^ 

Wrought  iron  upon  wrenght  iroii. 

Oast  iron  upon  oast  iron* 

Cast  iron  upon  steeL 

Cast  iron  upon  wroaight  iroBi 

Brass  upon  braaai 

Tin  upon  tin. 
Amongst  the  eoodnuons  whioh  Kr.  Rsnnie 
draws,  the  folkiwing  sse  perhaptf  tho  most 
important.  With  ftbvons  sobalaaeesi,  wash  as 
ebth,  Aa,  friotiosi  is  hioNaaed  by  surfooe  and 
timsi,  and  diminished  by  pressure  and  veloeitiy. 
With  harder  substances,  aueh  an  wood^  sae- 
tab  and  stooes,  ihe  ssnonnt  of  firiotioa  is  aim- 
p^  aa  the  pressore,  without  regesd  to  surfoee, 
time,  or  velocity.  Frietion  m  greatest  with 
soft,  and  least  with  hard  sobstances.  The  di- 
Qiiimlion  oi  friction  by  unguents  depends  on 
Ihe  nature  of  the  unguents,  without  raforsttoe 
*^ihe  substenoea  moving  over  them. 


tf.  Ooolomb  and  M.  Morin  have  madovalQ. 
able  experiments  on  the  firiotioa  produeod  by 
one  kind  of  wood  moving  over  snoiher, 

FUEL  is  any  combustible  matter  emplojed 
for  the  purpose  of  creating  and  maintainiAi 
heat  In  the  early  ages  of  the  world,  teood 
must  have  constituted,  aa  indeed  in  many 
countries  it  does  to  this  ds^,  the  prineipal  fuel 
employed.  Charcoal^  another  kind  of  fael, '» 
merely  wood  that  has  undergone  imperfect 
combustion,  so  as  to  expel  its  hydrogen  ind 
oxygen,  and  to  leave  the  greater  part  of  tfa« 
earbon.  PmI,  or  Ian/,  which  is  a  congeries  of 
vegetable  matter,  in  whioh  the  rematos  of  or- 
ganisation ars  more  or  less  visible,  is  used  in 
many  oountries  aa  fueL  In  this  country  coal 
furnishes  Hie  great  supply  of  fuel  Cokt  bean 
nearly  the  same  relation  to  coal  that  charcoal 
does  to  wood.  In  the  East,  dried  camel's  dun,* 
is  often  used  for  fUel. 

The  number  of  substitutes  for  coal  introdo* 
ced  within  the  last  few  years  has  been  surpri* 
singly  large.  Oram's  patent  fuel  wss  planoeJ 
with  a  view  to  make  use  of  the  smsU  coal 
which  is  so  extensively  left  to  waste  st  tbs 
mouths  of  the  pits ;  this  coal  to  be  mixed 
with  earthy  substances,  such  as  sand,  marl, 
day,  or  alluvial  deposit ;  or  with  some  bito- 
minous  substance,  such  as  mineral  tar,  ooal 
tar,  gas  tar,  pitch,  resin,  ot  asphaltom;  or 
with  saw  dust,  coke  dust,  or  breese.  In  sbort 
this  was  one  of  those  vi^pie  patents  whiek 
defeat  their  own  purpose  by  the  wideness  of 
their  grasp. 

Mr.  C.  W.  Williams,  managing  ^reetor  of 
ihe  I>ublin  Steam  Paokel  Compel^,  has  pa- 
tented three  or  four  inventions  for  artificial 
fuel  in  which  peat  shall  b«  one  of  the  ingre^ 
diente.  The  peat,  after  being  dried,  is  pres- 
sed witK  great  foice,  to  expel  the  moisture 
with  whioh  it  is  saturated ;  and  it  is  tbeo 
mixed  with  some  bitununous  substance.  By 
different  modea  <^  treatmont  Mr.  Williams 
produced  a  veiy  dense  brown  oombnstible  90- 
Ud,  a  charcoal  twice  m  compact  as  hsrd  voo^ 
oharooal,an  artificial  coal,  and  an  artificialcuko. 

All  the  more  recent  patent  fuels  eonsuit  0:' 
various  eomUnations  of  the  subetances  nouoeti 
ahov*i  Bessemer^,  BuokwoU's,  Covpers. 
Saewiden'a*  Beeoe's,  Green*B»aU  have  sci^r 
tain  family  rssemblanco,  however  they  mt} 
differ  in  detaiK  Warlich's  patent  fiiel  kap> 
been  found  to  possess  certasn  favourable  qa«- 
hties  for  use  in  steam-boats.  See  also  Cas- 
BON ;  CiUBCOAL ;  Goal  ;  Con  ;  Psat. 

FULGURITES  are  vitrified  sand-tobes, 
supposed  to  hove  originated  firom  the  ^u^^\ 
of  lightning.  These  tubes  are  nearlSy  all  hol- 
low, and  vaiy  in  diameter  firom  a  firattion  of 
aninehtotire  or  thrs^iaohes.    AUtheen- 
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dftnee  goes  to  show  that  they  are  prodaeed 
bjthe  action  of  lightning  on  the  siliciotis  par- 
ticles of  8an<L  They  serve  to  illnstrate  in  a 
pleasing  manner  how  sand  or  flinty  particles 
may  be  conyerted  into  a  kind  of  glass  by  in- 
tense beat 

FULLERS'  EARTH,  a  mineral  product, 
was  formerly  mnch  nsed  in  the  Miing  of  cloth. 
It  occurs  massire,  and  is  nsnally  of  a  green- 
ish brown  or  dull  gray  colour ;  sometimes  it 
is  nearly  of  a  slate  colour.  It  occurs  in  many 
paits  of  England,  between  beds  of  sand  or 
sandstone. 
FULLING.    [WooLLii?  Mawtfactoiib.] 
FULTON,  ROBERT,  the  first  to  establish 
steam  navigation  on  the  American  seas  and 
rivers,  was  born  in  1705,  in  Pennsyivania.  In 
17H(}  he  embarked  for  England,  and  projects 
for  the  improvement  of  canals  began  to  oc< 
cnpj  the  chief  share  of  his  attention.  In  1794 
he  took  out  a  patent  for  an  inclined  plane, 
vhich  was  intended  to  set  aside  the  use  of 
locks ;  he  invented  a  machine  to  facilitate  ex- 
c;ivation,  and  wrote  a  work  on  canals,  in  which 
he  first  styled  himself  a  civil  engineer.    He 
Uso  invented  a  mill  for  sawing  marble,  and 
tCiok  out  patents  for  spinning  flax  and  making 
r?pes.    These  projecti  failed  to  enrich  him ; 
tmd  he  went  to  Paris,  where  he  studied  lan- 
guages, invented  a  sub-marine  boat,  projected 
ft  panorama,  and  made  experiments  in  the 
Seine  with  small  steam-boats.    After  trying 
ifi  vain  to  introduce  his  sub-marine  boat  into 
EniUod,  he  went  to  America  in  1806,  and 
-.-H>n  afterwards  commenced  the  construction 
r>f  a  steam -vessel  of  considerable  size,  which 
be ^ an  to  navigate  the  Hudson  in  1807.     He 
^"i^r^arJs  built  others  of  large  dimensions, 
*'r,.j  of  them  a  frigate,  which  bore  his  name, 
llu  r^puta'ion  became  established ;  but  law- 
»iA.'<  in  reference  to  certain  patents  kept  him 
p-or,  and  anxiety  and  excessive  application 
shortened  his  days.     He  died  in  1815. 

Henry  Bell  in  Scotland,  and  Robert  Fulton 
ui  America,  both  died  poor ;  after  enriching 
— each  his  own  country — by  the  decisivo  in- 
tn>liietion  of  steam-narigation. 

FUMIGATION.  The  vapours  of  hot  vine- 
gv,  boming  sulphur,  and  of  aromatic  vege- 
table matters,  hare  been  long  used  to  coun- 
Uffiet  unpleasant  or  unwholesome  smells  : 
uas  is  effected  chiefly  by  the  formation  of 
^^h  as  are  stronger.  The  most  important 
i^*id  of  fumigation  is  that  which  consists  in 
the  employment  of  such  vapours  or  gases  as 
^^  not  merely  destroy  unhealthy  odours  by 
».intiog  such  as  are  more  powerfhl,  but  which 
^■r  iheir  chemical  action  prevent  the  de- 
-  jiiiposition  of  animal  and  vegetable  matters. 
The  fumigation  of  the  first  kind,  that  which 


18  Intended  to  prodace  a  heaUig  eAMifl  Bow 
much  less  employed  than  foimeriy*  -Im. 
the  last  kind  of  fumigation  seTBial  satotaBoeH 
have  been  employed  in  the  gaseous  state  { 
such  as  the  vapour  of  burning  sulphur,  or 
sulphurous  acid  gas,  muriatic  add  gaa,  nitrie 
acid  gas,  and  chlorine  gas.  Chlorine  which 
is  undoubtedly  preferable  to  any  disinfeetanti 
was  first  recommended  by  Dr.  RoUo,  the  gei 
being  liberated  by  the  usual  method  of  mixing 
sulphuric  aoid,  binoxide  of  manganese,  and 
common  salt.  When  it  is  desirable  to  pio« 
duoe  a  great  effect  in  a  short  Ijme,  this  ie 
still  unquestionably  the  beet  mode  of  pro- 
ceeding. 

Where  unpleasant  smells  or  effluvia  are 
produced  only  In  small  quantities,  the  ohlo* 
ride  of  lime  or  soda,  and  especially  of  the 
former,  has  been  within  a  tew  years  saoeeae- 
fully  employed.  The  chloride  of  lime  is  a  sub* 
stance  well  known  and  extensively  employed 
under  the  name  of  bleaching  povrdar.  It  is 
used  in  solution,  and  is  obtained  by  dissolving 
one  part  of  Bleaching  Powder  in  about  100 
times  itB  weight  of  water,  and  allowing  the  so* 
lution  to  beoome  dear.  This  is  to  be  exposed 
to  infected  air,  or,  in  rooms  which  have  any 
unpleasant  odour,  in  flat  vessela,  in  order  that 
a  stiificient  sorflMe  maybe  acted  upon.  If  it 
should  be  required,  the  opeiation  may  be 
quiokened  by  the  addition  of  a  little  vinegar, 
or  of  muriatie  aold  largely  diluted. 

Where  it  is  necessary  to  diffuse  a  gas,  ra* 
pour,  or  smoke  oter  a  given  spaee,  the  usual 
plan  is  to  place  some  eaaily  evaporable  sub- 
stance on  or  near  the  spot ;  but  in  fumigating 
plants  some  difficulty  arises.  To  remove  this 
difficulty  is  the  object  of  Brown's  Famiffohfr^ 
an  ingenious  apparatus  patented  in  1849.  It 
comprises  a  cylinder,  a  fan,  a  funnel,  a  handle, 
a  winch,  and  a  spoui.  The  cylinder  is  a  me- 
tallic chamber,  across  the  oentre  of  which  an 
axle  extends  ;  and  to  tlie  middle  of  this  axle 
a  fan  of  seveinsd  vanes  is  attached.  The  wineh, 
outside  the  cylinder,  affords  the  means  of  giv- 
ing a  rapid  rotatory  movement  to  the  Tanes ; 
while  a  handle  on  one  side  of  the  cylinder 
enables  the  apparatus  to  be  conveniently  held 
in  any  desired  position.  The  fUnnel  is  fixed 
into  the  top  of  the  cylinder,  and  has  a  dia- 
phragm of  perforated  metal  about  its  eentle. 
The  aoiioa  of  the  apparatus  is  sim^dy  aa  fol- 
lows. Tobaeoo  or  other  snbstanee  whose 
flunee  are  required,  is  put  in  the  fhnnel  and 
ignited,  and  the  top  of  the  limnel  dosed ;  the 
winoh  is  turned,  and  the  draught  thereby  oa- 
oasioned  within  the  cylinder  sucks  in  the 
smoke,  and  then  forces  it  out  tlirough  the 
spout.  This  spout  is  bo  formed  as  to  aot 
easily  on  any  part  of  a  plant 
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FUNGIN,  the  fleshy  substance  of  xnosh- 
rooms,  purified  by  digestion  in  a  hot  weak  so- 
lution of  alkali:  it  is  whitish,  soft,  insipid, 
and  but  little  elastic.  It  is  a  highly  nutritious 
substance,  and  in  many  of  its  properties  it 
strongly  resembles  hgnin. 

FUNICULAB  MACHINE  is  a  name  given 
by  some  mechanicians  to  a  cord  or  chain  at- 
tached at  one  extremity  to  an  immoyeable 
point,  the  other  end  passing  over  a  fixed  pul- 
ley or  friction  wheel,  and  having  a  weight 
suspended  from  it;  a  weight  being  also  sus- 
pended fro^  the  cord  or  chain  in  some  part 
of  its  lengm  between  the  fixed  extremity  and 
the  pulley.  The  cord  or  chain  becomes  thus 
a  mechanical  agent,  since  unequal  weights, 
applied  as  has  been  said,  maybe  in  equilibrio. 

FUNNEL  is  a  hollow  conical  vessel  with  a 
small  pipe  issuing  from  its  apex,  much  used 
in  domestic  life  for  conveying  fluids  into  ves- 
sels of  small  apertures,  and  in  chemical  ope- 
rations not  only  for  this  purpose  but  for  that 
of  filtering. 

FUR  TRADE  ;  FUR  DRESSING.  The 
use  of  furs  appears  to  have  been  introduced 
into  civilised  Europe  by  the  northern  con- 
querors. 

The  ftir  trade  was  taken  up  by  the  French 
colonists  of  Canada ;  and,  through  the  igno- 
rance of  the  Indians,  the  traders  at  first  made 
very  great  pxx>fits.  When  the  hunting  season 
was  over,  the  Indians  came  down  the  Ottawa 
in  their  canoes,  with  the  furs,  and  encamped 
outside  the  town  of  Montreal,  where  a  kind  of 
fair  was  held  until  the  furs  were  all  exchanged 
for  trinkets,  Ac  At  a  later  period,  European 
settlers  under  the  name  of  Ooureun  des  BoiSf 
or  wood*  rangers,  sot  out  at  the  proper  season 
from  Montreal  in  canoes  loaded  with  various 
articles,  and  proceeded  up  the  river  to  the 
hunting  grounds,  where  they  conducted  their 
traffic  with  the  hunters,  and  returned  with  the 
furs  or  peltries. 

The  Hudson's  Bay  Company,  established 
for  the  express  object  of  procuring  tars,  was 
chartered  by  Charles  II.  in  1070.  This  asso- 
ciation founded  several  establishments.  In 
1783  a  rival  association,  called  the  North  West 
Company,  was  established  by  some  British 
settiers  in  Canada;  and  from  that  time  till 
1821  great  jealousy  and  enmity  existed  be- 
tween the  agents  in  the  two  companies.  An 
amalgamation  took  place  in  1821 :  and  the 
Company  have  recenUy  added  Vancouver  Is- 
land to  their  territories.  The  clerks,  agents, 
&c.,  of  the  United  Company  are  very  nume- 
rous. All  the  ttm  collected  by  tite  Hudson's 
Bay  Company  are  shipped  to  Loudon,  some 
from  their  factories  of  York  Fort,  and  on 
Moose  River,  in  Hudson's  Bay;  other  por-j 


tions  from  Montreal,  and  the  remainder  from 
the  Columbia  River. 

The  fur  trade  is  prosecuted  in  the  north- 
western territories  of  the  United  States  by  an 
association  called  the  North  American  Fur 
Company,  the  principal  managers  of  which 
reside  in  New  York.  The  Company  employs 
steam-boats  for  ascending  the  rivers,  whicli 
penetrate  with  ease  to  regions  which  could 
formerly  be  explored  only  through  the  most 
painful  exertions  in  keel  boats  and  barges,  or 
by  small  parties  on  horseback  or  on  foot 
There  is  also  a  Russian  Fur  Company,  in  the 
extreme  north-west  of  America. 

The  following  are  the  principal  skins  taken 
for  the  sake  of  the  fur  : — The  ermine^  called 
by  way  of  pre-eminence  '  the  precious  ermioes 
is  found  almost  exclusively  in  the  cold  region,' 
of  Europe  and  Asia.     The  fur  of  the  ermine 
is  of  a  pure  whiteness  throughout,  with  the 
exception  of  the  tip  of  the  tail,  which  is  black; 
and  the  spotted  appearance  of  ermine  skins, 
by  which  they  are  peculiarly  known,  is  pro- 
duced by  fastening  these  black  tips  at  inter- 
vals on  the  skins.    The  stoat  is  an  inferior 
kind  of  ermine.    The  sable  is  a  native  of 
Northern  Europe  and  Siberia ;  those  of  the 
darkest  colour  are  the  most  esteemed.    Mar- 
tens  are  found  in  North  America  as  well  as  iu 
Northern  Asia ;  the  American  sldns  are  gene- 
rally the  least  valued,  but  many  among  them 
are  rich  and  of  a  beautiful  dork  brown  olite 
colour.    The  Jier  If  fox,  so  called  from  its  bril- 
liant red  colour,  is  taken  near  the  north-east 
coast  of  Asia,  and  its  fur  is  much  valued,  both 
for  its  colour  and  fineness,  in  that  quarter  of 
the  world.     Nutria  skins  are  chiefly  used  Ij 
hat-manufacturers  as  a  sabstitute  f5r  beaver. 
8ea-0Uer  fur,  of  the  young  animal,  is  of  a 
beautiful  brown   colour,  but  when  older  ^^ 
colour  becomes  jet  black.     The  fur  is  exceed 
ingly  fine,  soft,  and  dose,  and  bears  a  silkv 
gloss.    Fur-Seah  are  found  in  great  numbeis 
in  the  colder  latitudes  of  the  southern  hemi- 
sphere.   Bears,  foxes,  beavers,  racoons,  bftd- 
gers,  minks,  lynxes,  musk-rats,  rabbits,  bareSi 
and  squirrels  are  procured  in  North  America. 

Furs  may  be  classed  bs  felting /mt*  and  dres- 
sed furs.  The  first  includes  all  such  as  are 
employed  in  hat-making,  and  are  principally 
the  skins  of  Uie  hare,  the  rabbit,  the  beaver, 
and  the  neutrio. 

The  mode  of  preparing  beaver  fur  for  the 
hatter  will  sufiicicntiy  illustrate  the  treotnieDt 
of  furs  generally.  The  pelt  or  skin  is  so 
greasy,  that  it  requires  to  be  scoured  with  ful- 
ler's earth  and  whiting  before  it  attains  a  sufiV 
dent  state  of  cleanness.  The  coarse  h&ir^ 
are  pulled  out  by  the  knife  and  thumb,  and, 
being  of  no  use  to  the  hatter,  they  are  sold  as 
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A  Bluffing  for  onshions.  Then  comes  the  cat- 
tixig  or  cropping,  which  is  at  the  present  day, 
and  in  the  laigest  establishments,  effected  by 
a  very  beantifiil  machine.  There  is  a  long 
broad  and  sharp  blade,  so  adjusted  as  to  fall 
Ttpdtf  with  a  chopping  action  against  or  near 
the  edge  of  another  blade  beneath.  The  fur 
fiiUs  down  in  a  light  flocculent  layer  on  an 
endless  apron  beneath,  whence  it  is  remoyed 
when  the  pelt  has  been  shonu    [Hat  Manu- 

FACTUBB.] 

The  term  dressed  fian  is  given  to  those  fbrs 
which  are  retained  on  the  original  pelt,  and  in 
that  state  worn  as  garments  or  trimmings,  in 
the  forms  of  cloaks,  tippets,  cnfib,  collars,  ^c. 
The  fiir-honters,  when  they  have  captured  a 
bearer  or  other  fbr-bearing  animal,  strip  off 
the  skin,  and  hang  it  up  to  dry,  either  in  the 
open  air  or  in  a  diy  and  cool  room.  When 
the  sldns  are  brought  to  England  and  placed 
in  the  hands  of  the  ftmier,  he  examines  them 
minutely  to  see  that  the  drying  has  been  pro- 
perly eflCbeied,  and  the  pelt  in  a  firm  state. 
He  then  washes  the  skin,  to  extract  all  greasi- 
uess  tram  the  fur,  and  gives  the  pelt  a  sort  of 
slight  tanning,  or  tawing,  by  means  of  alum  or 
other  ingredients.  The  skins  are  then  ready  to 
be  woriced  up  into  materials  for  garments.  In 
order  to  give  the  surfisce  of  the  fhr  a  uniform 
length  and  colour  of  fibre,  it  is  often  neces- 
saiy  to  cut  up  many  skins,  and  sew  them  edge 
to  edge ;  for  it  is  rarely  if  ever  the  case  that 
eveiy  part  of  the  same  skin  is  of  one  uniform 
eoloor. 

FURNACE.  The  common  grate  is  the 
most  familiar  example  of  a  furnace ;  and  in 
the  smaller  chemical  operations  various  con- 
trivances are  used,  midway  in  character  be- 
tween a  grate  and  a  fhznace ;  but  the  ftimaces 
araaDy  so  called  are  the  following : — 

The  Wind  Fttnuue  gives  a  very  high  tem- 
peratiun  by  the  aid  of  a  powerful  draught.  It 
is  bom  Id  to  15  inches  square,  and  is  fur- 
nished with  moveable  bars  and  a  cover.  The 
sir  is  ooDveyed  by  pipes  directly  from  without 
doon  to  the  ash-pit,  and  the  chimney  is  nar- 
row snd  high.  Such  a  furnace  is  much  em- 
ployed in  the  reduction  of  metals,  and  in  the 
saaying  of  copper  and  various  other  ores. 
The  fuel  used  is  either  coke  or  a  mixture  of 
coke  snd  charooaL 

The  Assay  or  Cupetting  Furnace  is  a  small 
ftmaee  made  of  iron,  l^ed  with  refiractory 
<^,  snd  containing  a  muffle;  it  is  used  prin- 
cip«ny  for  the  cupellation  of  gold  and  silver, 
vhich  is  placed  upon  a  cupel  in  the  muffle, 
previously  heated  to  redness.  The  interior  of 
the  furnace  contains  merely  the  muffle  resting 
upon  two  bars  of  iron ;  it  is  put  about  two- 
thirds  into  the  furnace,  and  Uiere  is  conse- 


quently left  a  space  between  it  and  the  back 
part  of  the  furnace.  Charcoal  is  used  in  this 
furnace. 

For  metallurgic  operations  on  a  lai^e  scale, 
as  well  as  in  making  alkalies,  red  lead,  X'c, 
the  MwtrhenUory  Furnace  is  much  tised. 
There  is  a  space  furnished  with  a  grate  or 
bars,  to  contain  the  fuel,  which  is  either  coal, 
coke,  or  wood,  according  to  circumstances. 
Beyond  and  behind  this  is  a  large  low  vacant 
space,  so  shaped  that  the  flame  may  reverbe- 
rate from  the  brick  roof,  and  strike  down  upon 
the  substance  to  be  heated,  which  is  placed 
upon  a  flat  brick  surface.  There  is  a  very  high 
chimney  that  produces  the  draught,  and  which 
may  be  closed  by  a  damper. 

The  Smelting  Furnace^  for  iron  works,  is  a 
large  structure  of  brick,  having  a  small  square 
receptacle  for  the  fuel  beneath,  a  large  inte- 
rior space  for  the  ore  to  be  smelted,  a  wide- 
mouthed  chimney  at  the  top,  and  air-holes  at 
the  bottom  to  admit  either  the  hot  or  cold 
blast  Some  of  the  South  Wales  furnaces  have 
an  internal  cavity  of  5000  cubic  feet 

In  scarcely  any  department  of  machinery  or 
manufacturing  apparatus  are  there  more  nu- 
merous patented  inventions  than  in  the  con- 
struction of  ftimaces.  Newton,  Orist,  Jukes, 
PoUock,  BiuTows,  Holcrofl,  Baker,  Coad, 
Clarke,  Bramwell,  Homersham,  Barker,  Dee- 
ley,  Williams,  Newcome,  Hall,  Mackintosh, 
White,  Howard,  Wilson,  Pidding,  Robinson, 
Lee,  Knowlys,  Prideaux,  Bessemer,  Qalloway, 
Johnson,  Cliffe,  Dalton — all  these  names,  and 
many  others,  are  connected  with  improvements 
in  ftunnaces  within  the  last  two  or  three  years. 
Some  of  these  improvements  relate  to  the 
fturnaces  of  locomotives,  some  to  those  of  ma- 
rine engines,  some  to  those  of  stationary  en- 
gines, and  some  to  furnaces  in  general.  In 
one  case  the  patentee  seeks  to  economize 
space,  in  another  ftiel,  in  another  to  avoid 
the  *  smoke  nuisance.*  Some  relate  to  metallic 
ftumaces,  some  to  fire-brick  furnaces.  In  some 
the  object  is  to  raise  steam  in  great  quantity ; 
while  in  others  it  is  to  substitute  rapidity  for 
quantity. 

An  important  principle  has  just  been  put  in 
operation  by  the  Ebbw  Vale  Iron  Company  of 
South  Wales.  It  is  no  less  than  the  applica- 
tion of  blast-f^imace  gases  to  heating  purposes. 
After  a  furnace  has  performed  the  work  for 
which  it  is  intended,  various  gases  escape  witii 
the  smoke,  at  the  upper  orifice;  and  these 
gases  carry  with  them  a  large  amoxmt  of  valu- 
able heat  If  the  heat  could  be  abstracted  and 
usefully  applied,  without  lessening  the  power 
of  the  fiiniace,  an  economical  benefit  would 
result  The  above  named  company  have  11 
blast  furnaces,  five  engines  to  produce  the 


919      FUKNITURE  MANUFACTURE. 


FDZB. 


m 


blast,  and  twenty-fire  boQera  to  sappty  the 
engines  with  steam.  The  greater  number  of 
these  boilers  arc  wholly  healed  by  the  waste 
heat  from  the  blast  furnaces ;  and  Ysrious 
ovens  and  stoves  in  the  Works  are  heated  by 
similar  means.  It  is  said  that  1000  tons  of 
coal  per  week  are  saved  by  this  admirable  oon> 
trivance.  The  heated  gases  are  arrested  near 
the  top  of  the  furnace,  carried  ont  by  a  hori- 
zontal tube,  mixed  wiUi  atmospherie  air  iHiich 
enters  in  thin  sheets  or  layers,  and  ignited  by 
a  small  fire.  It  forms  a  true  gas-light ;  and 
this  gas-light  heats  a  large  flue,  which  is  sur- 
rounded by  a  boiler  containing  water ;  and 
thus  is  a  supply  of  steam  obtained. 

FURNITURE  MAKUFAGTURE.  It  is 
supposed  that  there  are  about  50,000  workers 
in  wood  in  the  metropolis,  and  350,000  in  the 
kingdom,  of  whom  a  reiy  large  number  are 
employed  in  making  articles  of  household  Anr- 
niture.  There  has  also  been  a  rough  estimate 
that  about  160,000  average  timber  trees  are 
required  to  make  the  furniture  for  the  new 
houses  built  annually  in  England  and  Wales. 
There  are  about  30,000  sawyers  in  England, 
to  cut  up  timber  for  various  purposes.  The 
carpenters  and  joiners  are  about  180,000 ;  car- 
penters construct  all  the  rough  portions,  and 
ioiners  all  the  more  finished  details,  in  the 
timber-worii  of  houses.  The  cabinet-maker 
engages  on  such  timber-woric  only  as  is  con- 
nected with  household  furniture  ;  but  there 
are  many  departments,  such  as  the  chair  ma- 
ker, the  bedstead  maker,  the  carver,  the  gene- 
ral cabinet  maker  (who  makes  tables,  drawers, 
sideboards,  wardrobes,  &G.)f  the  fancy  cabinet 
maker  (who  uses  veneers  of  costly  woods,  and 
makes  workboxes,  teacaddies,  desks,  dressing 
cases,  and  other  highly  finished  articles). 
The  upholsterer  does  what  is  called  the  '  soft 
woik,'  that  is,  all  that  relates  to  curtains, 
hangings,  cushions,  and  so  forth ;  he  is  also 
responsible  fbr  the  due  finishing  and  fittings 
of  carpets  and  beds. 

The  general  furniture  or  cabinet  maken 
require  tools  which  cost  from  30^  to  40{.  per 
set  A  portion  of  the  journeymen  in  this  trade 
in  London  belong  to  trade  societies,  by  whom 
tlie  rate  of  wages  is  to  a  considerable  extent 
determined.  Those  employed  at  the  west  end 
of  London  generally  receive  higher  wages  than 
those  of  the  east ;  but  a  much  larger  number 
are  tree  of  the  trade-societies,  and  make  their 
own  bargains  with  employers  concerning  the 
rate  of  wages.  There  has  been  a  large  in- 
crease, in  this  trade,  in  what  are  termed  *  gar- 
rot  masters,'  who  bear  in  manufactures  a  posi- 
tion analagous  to  that  which  *  peasant  propri- 
etors '  bear  in  agriculture  :  that  is,  they  supply 
both  capital  and  labour.    The  garret  master 


buys  jasi  ao  mueh  wood  aa  he  can  pay  for  sit 
time,  wortcs  it  up  into  tables  and  other  utidei 
of  household  fWniture,  and  takes  those  arti- 
cles to  furniture  dealers,  to  whom  he  sells 
them  for  the  beat  prices  he  can  obtain.  Aveiy 
laiige  per-eenUig«  c^  the  showy  fVenoh-poliskad 
f  umitnre  now  to  be  seen  miiked  at  low  prices 
in  the  London  ahopa,  is  manufactured  in  tkii 
way ;  and  on  a  Satnrdi^  evening,  in  the  \ntj 
distriets,  the  garret  maaten  and  their  a^ffen- 
tices  may  be  seen  canying  such  commoditiM 
to  the  shops  of  the  dealers,  or  oonveyiDg  them 
in  a  hired  vefaide. 

It  is  one  of  the  Uttaam  attendant  on  mj 
extra  demand  for  aeoommodalion  for  viston, 
that  f uniiture  makers  share  in  the  inereased 
activity.  It  is  known  that  the  cabinet  or  fm- 
niture  makers  of  London,  both  garret  masters 
and  others,  are  at  present  bosily  engaged  in 
making  Itarnitnra  for  houses  about  to  \» 
finished  for  oar  expected  visitors  to  the  Ot^ 

Exhibition. 
FUSTIAN  is  a  ootton  fabric  similar  in  the 

mode  of  manufacture  to  velvet,  having  in  ^A- 
dition  to  the  warp  and  weft,  common  to  tU 
woven  goods,  a  piU  eonsisting  of  other  threads 
doubled  under  the  weft,  and  *  thrown  in'tt 
intervals  so  dose  together  that  when  the  goods 
are  finished  the  mteriadng  of  the  warp  and 
weft  are  concealed  by  them.  While  in  t^ 
loom,  the  pile  forms  a  series  of  loops^  whw> 
are  afterwards  cut  and  sheared;  the  shearing 
is  exacted  by  very  beantifU  maohineiy. 

There  are  different  varieties  of  fustians, 
known  by  the  names  of  cotton  velvets,  velve- 
teens, beaverteens,  moleskin,  corduroy,  ts^ 
cords.  Different  patterns  are  produced  by 
different  dispositions  of  the  pile  threads. 

Ingenious  machines  have  been  patented 
within  the  last  two  or  three  years,  for  facUiu- 
ting  the  production  of  the  nap  in  f^«n»- 

FUSTIO  is  the  name  of  two  kindi  of  y«u«* 
dye-wood.  Taunf  FuHie  is  the  produce  « 
Rhus  OcHnut,  a  native  of  Italy,  France,  w* 
Greece.    The  root  and  the  wood  of  this  shwo 

are  both  imported,  deprived  of  their  *>«*^ 
employed  for  dyeing  a  yellow  colour  »PI*'**T7J 
ing  to  orange,  upon  wool  or  cotton*.  ^ 
Fustic,  the  *  hois  jaune'  of  the  French, »  »• 
produce  of  Moms  UnHoria,  a  native  of  Oo\fi^ 
America  and  the  West  India  Islands.  TW 
wood  is  yeUow,  hard,  and  strong,  but  easuy 
splintered,  and  is  imported  in  the  fon"/" 
lai^e  logs  or  blocks.  The  yellow  colour  vlucn 
it  affords  with  an  aluminous  base,  thoug" 
durable  is  not  very  bright  , 

FUZE,  is  a  short  tube  made  of  metal  or  oi 
weUseasoned  beech,  and  fixed  in  the  bore^.* » 
shell.  It  is  filled  with  a  compositioB.  whia^ 
is  fired  by  means  of  a  amall  piew  m  *n»*' 
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match  inserted  for  the  purpose.  The  lengih 
of  a  fuze  is  regulated  by  the  intended  range 
of  the  shell  or  by  the  intended  time  of  its 
flight. 

Mr.  Loam,  mining  engineer  in  ComwaU, 
patented  in  1849  a  new  kind  of  fuze  for  blast- 
ing. It  is  made  of  calico  or  some  siniilar 
material.  In  making  the  faze,  a  strip  of  ca- 
hco  is  unwonnd  from  a  reel,  and  made  to 
assome  the  ^ape  of  a  trough ;  it  passes  onder 


a  hopper  flHed  with  gvnpowder,  and  a  train  of 
powder  becomee  deposited  on  it  during  the 
passage.  The  calico  is  then  drawn  through  a 
hollow  axis,  whereby  the  trough-like  fonn  is 
exchanged  for  that  of  a  tabe.  The  tube  passes 
throngh  another  piece  of  a^qpantos,  by  which 
it  becomes  doeely  bound  rcond  wi^  yam  or 
thraad.  When  the  tube  lua  been  thus  Hu 
completed,  it  is  coated  wKii  any  of  the  usual 
water-pfooiag  materials. 
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GABIONy  a  boUow  i^liader  of  wioker-woik, 
resembling  a  basket,  bat  having  no  bottom. 
It  is  formed  by  plantings  slender  stakes  verti- 
cally in  the  ground,  at  intervals  irom  each 
other,  on  the  cireuinfereace  of  a  circle,  and 
interweaving  with  them  osiers  or  other  flexible 
tirigs.  The  most  usoal  kind  of  gabion  is 
about  two  feet  in  diameter,  and  two  feet  nine 
ioches  in  height,  but  the  stakes,  whose  extrem- 
itie:;  are  pointed,  project  beyond  the  basket 
vork  abont  three  or  four  inches  at  each  end. 
Soch  gabions  are  used  during  a  siege  in  exe- 
eating  trenches  by  the  process  of  sapping. 

GAXBANUH.  The  pUot  usually  believed 
to>ieki  this  medicinal  gum  resin  is  Buhon 
(roLhaimmj  a  native  of  the  Ci^  of  Good  Hope; 
bol  there  is  some  doubt  <m  this  point  Three 
sorts  of  Galbanum  are  distinguished : — 1,  gal< 
banom  in  gmios  or  tears;  2,  galbanum  in 
masses ;  wd  3,  Persian  gslbannm.  The  first 
two  eome  from  AJQtica,  especiaUy  icom.  Ethi- 
opia ;  the  third  sort  from  Persia.  QaibuMMm 
i«  Umn  u  most  likely  the  spontaoAoms  exnda- 
tii>B  from  the  plani;  and  that  in  masses,  oh- 
t4ioed  by  incision.  The  first  occurs  in  icregular 
geoenlly  oblong  grains,  mostly  distinct)  but 
iometimes  agglutinated  together,  about  the 
sU«  of  a  lentil  or  small  pea,  of  a  cc^our  verging 
from  wfaitiah  into  yellowish  brown,  more  or 
less  diaphanons,  opaque^  or  shining  with  a 
resinoas  Inalre.  The  odour  is  atxongly  bal- 
•amia  and  disagreeable.  The  taate  is  resinous, 
sharps  bitter,  and  diaagreeable.  OoUmmm  in 
maa§ef  ooaasista  of  irregular  pieces  of  a  yellow- 
ish or  dark  brown  eolour :  the  odow  is  stronger 
than  that  d  the  preceding  kind,  which,  in  its 
geocrai  chamstera,  it  mnch  resembles,  except 
tliAt  it  can  be  powdered  only  during  the  low 
temperstnre  of  winter.  FermtM  folbaaumf 
l^oog  very  soft  and  tenaoioaB,  is  sent  in  skins 
or  chesu ;  it  often  oontaina  maiiy  frsgments 

of  piSDtk 


Galbanom  is  largely  employed  'm  making 
^  pills,  plastersi  and  other  medicinal  prepara- 
tions. 

GALI'CIA,  a  province  in  the  north- west  of 
Spain,  produces  wine,  fruits,  flax,  wheat,  bar- 
ley, nuize ;  good  pastures,  which  feed  a  vast 
quantity  of  cattle ;  and  abundance  of  chest- 
nuts, which  constitute  a  common  food  of  Die 
.peasantry.  The  ibrests  supply  plenty  of  fuel 
and  timber*  The  principal  manufacture  of 
the  country  is  linen.  The  town  of  BetanzM 
has  a  few  manufactories,  and  some  trade  in 
wine  and  pickled  anchovies  and  pilchards, 
which  are  token  all  along  this  coast  Vigo^  on 
the  Bay  of  Vigo,  which  forms  one  of  the  larg- 
est and  safest  natural  harbours  in  Spain,  car- 
ries on  a  considerable  trade  with  America, 
exporting  wines,  sardines,  linen  cloth,  and 
stockings,  and  other  articles  of  native  indus- 
tiy- 

GALXPE'A  is  the  name  of  the  plant  which 
yields  Angottura  Bark,  It  is  found  in  the 
neighbourhood  of  Angostura.  Angostura  Bark 
is  obtained  both  from  the  stem  and  branches. 
The  ^edmens  from  the  stem  are  flat,  while* 
those  from  the  branches  are  often  quilled. 
Some  specimens  have  the  surface  covered 
with  a  t^?^^,  fuDgus-like,  whitish  yellow  or 
clay-coloured  crust,  which  may  be  more  or  less 
easily  scraped  off,  and  beneath  which  is  a 
yellowish  red  smooth  bark,  often  exhibiting 
small  cracks.  Other  specimens  have  this 
covering  much  thinner  and  closely  adhering 
to  the  baric.  The  internal  surface  is  generally 
smooth,  of  a  tawny  or  reddish  yellow  colour. 
The  bark  is  easily  broken,  and  the  recent 
fracture  is  of  a  brownish  red  colour,  smooth, 
with  a  resiny  shining  surface.  The  shining 
appearance  is  best  seen  when  a  transverse 
section  is  made  with  a  sharp  knife.  The 
smell  is  disagreeable  :  the  taste  pleasantly 
bitter,  warm,  aromatic,  and  causing  a  flow  of 
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saliva.  The  powder  has  the  colour  of  rhu- 
barb. The  infusion  is  of  an  orange-yellow 
colour ;  the  decoction,  a  dear  light  brown. 

Angostura  Bark  is  a  valuable  medicinal 
agent ;  but  there  is  a  spurious  kind  which  re- 
quires to  be  guarded  against. 

GALXUM  is  the  botanical  name  for  a  genus 
of  plants  which  comprises  many  useftd  species. 
One,  called  Wild  Madder,  is  a  native  almost 
throughout  Europe  and  the  Caucasus,  and  is 
found  in  Britain.    The  roots  are  creeping, 
and  yield  a  red  dye  like  the  true  madder,  but 
of  a  brighter  colour ;  they  also  have  the  pro- 
perty of  colouring  the  bones  of  animals  red 
that  feed  upon  them.    This  plant  has  been 
extolled  as  an  effectual  cure  for  epilepsy.  The 
Dyer'j  SedUnw  is  another  spedes.     From 
the  roots  of  a  third  spedes  the  Indians  extract 
the   red  dye  with  which  they  colour  their 
feathers  and  the  ornaments  of  their  dress. 
The  Cree  women  use  the  roots  of  the  Korthem 
BedUraw  to  dye  red.     Of  the  Ladies*  Bedsiraw 
or  cheete  rennet,  the  stalks  and  flowers  have 
been  used  in  the  cheese  counties  for  the  pur- 
pose of  curdling  milk,  and  also  for  colouring 
it    Mathiolus  says  it  produces  an  agreeable 
flavour,  and  makes  the  cheese  *  eat  sweeter.' 
The  F^nch  formerly  used  to  prescribe  the 
flowers  in  hysteria  and  epilepsy.    The  roots 
afford  a  rich  red  dye,  superior  in  colour  to 
madder.    All  the  other  spedes  yield  a  red 
dye. 

GAUZIA.  The  produce  and  industry  of 
this  country  have  been  briefly  glanced  at  in 
connection  with  the  empire  to  which  it  bdongs. 

[AUSTBIA.] 

GALLERY,  in  its  most  extended  sense,  is 
used  synonymously  with  corridor.  In  Eng- 
land however  it  is  understood  to  be  either  a 
long  narrow  passage-way,  or  an  open  space, 
generally  longer  than  wide,  ndsed  above  the 
floor  of  a  building,  and  usually  supported  by 
columns.  Such  galleries  are  met  with  (among 
other  places)  in  English  churches,  in  some 
courts  of  justice,  and  in  theatres.  The  long 
external  wooden  passage-ways,  formed  some- 
thing like  a  balcony,  such  as  are  occasionally 
seen  in  old  inns,  are  called  galleries. 

Gallery  is  also  a  name  of  distinction  given 
to  a  room  either  on  account  of  its  extent  and 
proportions,  or  to  ono  or  more  rooms  esped- 
ally  ii|ipropriated  to  pictures  and  other  works 
of  art,  whence  the  term  Gallery  is  extended 
to  the  collection  itself,  without  any  nference 
to  the  building. 

In  mining  operations,  a  gallery  is  a  horizon- 
tal passage,  excavated  to  facilitate  the  progress 
of  the  miners. 

GALLEY;  GALLEON ;  GALLIOT.  These 
fire  the  name^  of  three  kinds  of  vessels.    The 


OaUey,  a  large-sized  long  and  narrow  vessel 
propdled  by  oars  and  sails,  was  much  in  oso 
in  Uie  Mediterranean  until  the  end  of  the 
18th  century  for  coast  navigation,  and  for 
making  the  shore  in  shallow  water.    The  oars 


were  a  great  advantage  in  the  dead  calms  so 
frequent  in  the  Mediterranean,  until  the  in- 
troduction of  the  steamboat  The  largest 
galleys  were  166  feet  long,  and  about  32  wide, 
with  52  oars.  The  rowers,  who  were  generally 
convicts  or  Turkish  prisoners,  with  diains  to 
their  feet,  sat  on  benches  on  the  deck.  The  ship 
canied  a  3-4  pounder  and  two  B-poonden. 
The  Venetians  had  a  sort  of  large  gaUeySi 
with  a  very  lofty  poop,  called '  Galeazza.* 

The  Galleon  was  the  name  given  to  vei? 
large  ships,  with  three  or  four  decks,  which 
the  court  of  Spain  used  to  send  to  the  consts 
of  Mexico  and  Pern,  to  receive  on  board  the 
gold  and  silver  buUion  extracted  from  the 
mines,  and  bring  it  to  Spain. 

The  GaUiot,  is  a  strong-built  flat-bottomed 
vessel  of  a  peculiar  construction,  used  as  a 
bomb-ship  to  fire  against  forts  or  batteiies 
on  the  coast  Galliot  is  also  a  kind  of  small 
galley  or  large  fellucca,  used  chiefly  in  the 
Mediterranean.  The  Dutch,  Swedes,  and 
other  northom  nations  have  a  sort  of 
merchant  ship  which  they  call  Galliot, 
rounded  both  fore  and  aft,  heavily  and 
dumsily  built,  but  strongly  timbered,  and  of 
the  burthen  of  fr«m  200  to  300  tons. 

GALLIC  ACID  exists  in  most  astringent 
vegetables,  but  prindpally  in  the  gall-nut,  and 
hence  its  name.  When  obtained  fhmi  tlie 
plants,  it  appears  as  slender  prismatic  colour- 
less crystals.  The  taste  is  slightly  sour  and 
astringent  Gallic  add,  in  the  form  of  fia^ 
ture  o/galls^  is  much  employed  as  a  diemical 
reagent 

GALLON.  Distinct  gallona  for  wine,  ale 
and  beer,  and  com  and  dry  goods,  continued 
in  use  until  the  act  of  1625.  By  sUtat^ 
of  1689  and  1607,  the  wine  gallon  was  de- 
clared to  contain  231  eubio  inches.  The  alt' 
gallon  was  measured  in  1700  or  thereabouts 
and  found  to  contain  282  cabic  inches.  Thecom 
gallon  was  thought,  in  the  middle  of  the  last 
century,  to  contain  exactly  2724  eubio  inches : 
but  the  statute  of  1607,  which  dedarss  that 
a  round  corn-bushel  must  be  8  inches  deep  and 
18|  inches  wide,  had  in  fact  fixed  the  gallon 
at  268  ^  cubic  inches.  The  imperial  gallon, 
as  settied  by  the  Act  of  1835  is  to  contain  10 
pounds  avoirdupois  of  distilled  water,  of  which 
it  is  declared  that  252.458  grains  fill  a  cobie 
inch ;  consequentiy  the  imperial  gaUoii  con- 
tains 277.274  cubic  inches. 

GALLS  are  the  result  of  a  morbid  action 
excited  in  the  leaf-buds  of  several  spedes  of 
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the  oak,  oeoaaioiud  l^aa  inaeok  depoutsng  lt» 
ofB  in  the  bud.  Such  buds,  instead  of  alon- 
fitiDg  and  becoming  branches,  undergo  a 
peculiar  trassfonnataon,  and  enlarge  into  a 
globalar  figure,  so  as  to  constitute  a  fit  nidus 
for  the  fatore  larva.  The  galls  of  oonunerce 
ire  chiefly  thoae  which  occur  on  the  QuercuM 
iufedoria,  Thvy  mj  in  size,  from  that  of  a 
pea  to  thai  of  a  nutmeg.  The  surface  has 
inegular  elevations  or  lines,  with  the  inter< 
Bpaces  generally  smooth.  The  colour  is  white 
or  jeUow  in  one  varietgr ;  green,  gray,  or  black 
in  another.  The  white  Tariety,  which  is  the 
hvgeBt,  often  has  a  hole  in  the  substance  of 
the  shell,  by  which  the  larva  has  escaped* 
This  kind  is  the  least  powerfU  and  least  es- 
teemed. The  best  galls  come  from  Aleppo 
and  Smyrna,  but  are  often  mixed  with  those 
from  Syria  sad  Cypress. 

The  inftiaion  and  other  preparations  of  galls 
ara  nsed  in  medicine.  But  the  most  exten- 
sive use  is  made  of  them  in  the  arts,  and  as  a 
chemical  teet. 

OaU  is  also  the  name  given  to  the  bitter 
fluid  secreted  by  the  liver.  Ox-gall  is  largely 
employed  in  scouring  doth*  and  in  other  ma- 
imfaeturing  arte.  Befined  ox-gall  is  used  by 
titiBtB  to  fix  chalk  and  pencil  drawings  before 
tinting  themt  and  to  remove  the  greaainess 
frm  ivocy  and  tracing  paper. 

GALVANISM.  The  chiet  points  of  in< 
teres!  which  connect  galvanic  or  electric 
agency  with  the  arte  of  life  are  noticed  under 

£LBCnO-HCTALLUB07,  ElBCTBOTYPB,  Ao. 

GALWAT.    The  greater  part  of  this  Irish 
eoQttty  is  omnparatively  flat,  and  much  of  it 
eneumhered  with  bogs.     The  whole  district 
vest  ef  Lough  Comb  and   Lough  Mask  is 
known  by  the  general  name  of  Connamara, 
■nd  has  of  late  years  attracted  much  attention 
hy  its  capabihties  of  improvement.  Westward 
frm  tlie  town  of  Galway,  and  round  the  en- 
tin  coast  of  lar-Gonnaught  and  Connamara 
to  the  boundary  of  Mayo,  there  is  a  succession 
of  harbours  for  vessels  of  the  largest  class, 
iB«{naUed  perhaps  on  any  similar  extent  of 
coast  in  Europe.     These   hsrbours  are  at 
Oalvw^,  Gostdlo  Bay,  Casheen  Bay,  Great- 
Baa's  Bay,  Kilketraa  Bay.  Bhrterbuy  Bay, 
Kcandalono  Harbour,  Mannin  Bay,  Clifden 
fi^,Clegga&  Boadatead,  BallynakiU  Harbour, 
md  KUleriea  Bay.    Some  of  these  harbours 
hare  pien  or  jettiea*    On  the  whole,  there  is 
ao  part  of  this  district  more  than  four  miles 
from  existing  means  of  navigation.    The  har- 
beors  fit  for  vessels  of  any  burthen  are  up- 
wanls  of  twenty  in  number.  There  are  twenty- 
tvc  navigable  lakes  of  a  mile  or  more  in 
kagth,  and  faandreds  of  smaller  siae.   Lough 
Odnib  and  Loogfa  Mask  alone  have  upwards 
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of  seventy  miles  of  navigable  coast;  and  all 
these  waters  abound  with  fish.  The  sea-shore 
affords  a  constant  supply  of  red  and  black  sea- 
weed, which  can  be  used  either  as  manure  or 
in  the  manufacture  of  kelp.  Banks  of  cal- 
careous sand  and  beds  of  limestone  are  of  fre- 
quent occurrence,  and  there  is  an  inexhaus- 
tible aapply  of  peat  fuel  and  of  water  power. 

The  attempts  made  to  improve  the  fisheries 
on  the  coast  of  Galway  have  been  beneficial 
to  the  county  generally;  and  roads  have  been 
gradually  formed  from  the  interior  to  the 
coast  There  is  an  extension  of  the  Graud 
Canal  from  Shannon  Harbour  to  Ballinasloe. 
A  railwf^  from  Dublin  to  Galway  is  rapidly 
approachiog  completion. 

In  respect  to  geology,  the  mountains  of  tlie 
primitive  district  are  highly  metalliferous. 
Copper,  lead,  iron,  and  manganese  are  met 
with;  and  there  are  also  abundant  quarries 
of  black,  green,  and  variegated  marbles,  mill- 
stone grit,  yellow  ochre,  and  potter's  clay.  In 
1817  the  land  under  culture  was  thus  appro- 
priated : — Com  and  beans,  141,318  acres ;  po- 
tatoes, 12,870  ;  turnips,  14,788 ;  meadow  and 
clover,  37,146 ;  all  other  crops,  34G0 ;  total 
under  crops,  200,588  acres.  The  fisheries  off 
the  coast  yield  a  veiy  considerable  produce. 
Nearly  100  million  herrings  have  been  caught 
in  one  year.  Besides  the  herring  fishery, 
there  is  an  excellent  take  of  cod,  ling,  whiting, 
and  turbot,  from  December  to  March  ;  and  of 
gurnet,  mackerel,  bream,  and  pollock,  from 
May  to  August,  together  with  a  copious  supply 
of  oysters,  lobsters,  and  crabs.  The  sim-fish 
deep-sea  fishery  is  peculiar  to  this  coast.  The 
manufactures  comprise  scarcely  any  but  a  few 
coarse  friezes,  linens,  and  hosiery. 

In  the  chief  town,  Qalway,  there  are  many 
flour-mills,  and  other  mills  driven  by  the 
water-power  of  the  river.  Wheat,  oats,  and 
flour  ore  exported,  and  a  good  deal  of  block 
marble  from  the  neighbourhood.  Timber, 
iron,  slates,  wines,  &c.,  are  imported.  The 
retail  trade  is  large.  A  wet-dock,  comprising 
0  acres,  and  admitting  vessels  drawing  14  feet 
of  water,  has  been  formed  on  the  south  side 
of  the  town*  At  BaUinashe  a  very  large  sheep, 
cattle,  and  horse  four  is  held  annually. 

The  Galway  merchants  are  making  praise- 
worthy exertions  to  have  their  port  selected 
as  a  mail-packet  station  for  the  American 
route. 

The  beautiful  black  marble  of  Connemara 
will,  it  is  to  be  hoped,  find  a  place  in  the  ap- 
proaching Exhibition. 

GAMBOGE.    [Cambooe.] 

GARD.  In  this  department  of  the  South 
of  France,  iron,  coal,  and  silver-lead  mines 
are  worked.    Silver,  copper,  and  calamine  are 
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found;  but  the  woridng  of  the  mines  has 
been  abandoned.  Sulphate  of  iron,  manga- 
nese, kaolin,  antimony,  fuller's  and  potter's 
day,  plaster  of  Paris,  building  stone,  Ac,  are 
also  found.  The  sheltered  hills  and  the 
plains  are  devoted  to  the  cultiyation  of  the 
vine,  the  olive,  the  mulberry,  and  the  almond. 
The  vine  is  extensively  cultivated  all  through 
the  department,  which  yields  annually  25  to 
80  million  gallons  of  good  strong  wine,  one- 
fourth  of  which  is  consumed  at  home,  one- 
sixth  is  distilled  into  brandy,  and  the  re- 
mainder is  exported  through  Cette,  chiefly  for 
the  purpose  of  mixing  with  the  poorer  wines 
of  more  northern  departments.  The  olive, 
too,  is  carefully  cultivated  in  sheltered  spots, 
and  on  the  southern  slopes  of  the  hills;  the 
oil  of  the  department  is  in  high  repute.  The 
cultivation  of  the  mulbeny,  which  here  be- 
comes a  large  and  beautifhl  tree,  is  vety  ex- 
tensive. 

The  industrial  products  of  the  department 
are  varied  and  important  The  principal  are 
silk  textures  of  all  kinds,  the  chief  seat  of 
which  is  Nimes ;  cashmere  shawls,  made  of 
a  mixture  of  Tibet  wool,  silk,  and  cotton;  silk 
and  cotton  hosiery  of  evexy  description ;  table- 
covers,  carpets,  &c. ;  woollen  cloth,  swanskins, 
blankets,  shoe  and  glove  leather ;  silk  hats ; 
ribbons  and  gloves;  iron,  steam  machinery, 
wine  casks;  pottery,  tiles,  and  bricks;  glass, 
paper,  cards ;  nails,  plaster,  and  lime ;  cotton 
and  wooUen  yam ;  salt,  soda.  The  commerce 
of  the  department  consists  of  the  various  pro- 
ducts already  mentioned.  The  number  of 
wind-mills  and  water-mills  amounts  to  nearly 
800;  iron  forges  and  fomaces  about  150 ;  fac- 
tories and  workshops,  of  different  kinds,  500 
to  600. 

At  Oalvitton  a  good  deal  of  cream  of  tartar 
is  made,  and  the  town  gives  name  to  a  deli- 
cious daret.  Boqiufnaure  has  silk-reeling  fac- 
tories, brandy  distilleries,  hydraulic  saw-mills. 


sion  of  a  garden  is  one  of  the  earliestindieations 
of  dvilization  in  man :  it  may  be  fairly  con- 
sidered that  the  taste  for  gardens  has  been  it 
aU  times  commensurate  with  the  wealth  of 
nations  generally,  their  peaceful  babits,  and 
advance  in  the  social  religions  of  life. 

The  first  great  step  that  was  made  by  gar- 
deners to  advance  their  art  beyond  mere  me- 
chanical operations  was  the  invention  of  glass- 
houses, in  which  plants  might  be  grown  in  an 
artificial  dimate,  and  protected  from  the  in- 
clemency of  weaUier.  Until  this  was  effected, 
it  is  obvious  that  the  cultivation  of  exotic 
plants  in  Europe,  espedaUy  its  northern 
kingdoms,  must  have  been  much  drcnm- 
scribed.  Mr.  Loudon,  in  his  *£ncydopcdia 
of  Gardening,'  gives  valuable  deseriptions  of 
all  the  most  fiamous  gardens  in  the  wotid. 
The  repeal  of  the  glass  duties  in  England  is 
lilcdy  to  be  very  benefidal  to  gardening,  in 
respect  to  the  construction  of  green-hooses, 
hot-houses,  palm-houses,  fte. 

A  little  information  on  the  supply  of  I/mdon 
with  vegetables  and  fruit  will  be  found  under 
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and  a  great  manufacture  of  wine-oasks,  of 
which  20,000  are  made  axmnally. 

GARDENS.  A  garden,  as  distinguished 
from  a  farm,  is  a  piece  of  ground  designed  for 
the  cultivation  of  plants  not  actually  indispen- 
sable to  man  for  food.  While  com  for  flour, 
various  roots  and  herbs  for  the  sustenance  of 
cattle,  or  tracts  of  pasture  land  on  which  ani- 
mals destined  for  slaughter  are  maintained, 
constitute  the  essential  features  of  a  farm, — 
a  garden,  even  when  exclusively  occupied  by 
culinary  vegetables,  is  still  a  source  of  objects 
of  luxury,  not  of  first  necessity ;  in  a  more 
extended  sense,  and  as  it  usually  exists  at  the 


present  day,  it  is  chiefly  intended  to  gratify 

the  senses,  and  to  minister  to  the  more  re-  

fined  enjoyments  of  social  life.    The  posses- 1     GARNET.     There  «re  mwj  tsiMm  ^ 


ployed  for  watering  plants  in  gardens  are  very 
similar  in  prindple  to  fire-engines.  The  water 
is  either  poured  into  them  fix>m  buckets,  or 
drawn  in  by  a  suction-pmnp ;  while  it  is  ex- 
pelled in  a  continuous  stream  by  a  forcing- 
pmnp,  easily  worked  by  one  or  two  handles. 

At  the  various  agricultural  and  oatUe  thovs, 
garden-engines  are  usually  exhibited  among 
other  apparatus.  One  such,  exhibited  at  the 
Smithfield  cattle  show  in  1850,  is  placed  on 
a  light  platform  drawn  on  four  low  wheels ;  H 
is  worked  by  six  men,  and  wiU  disohargs  ^ 
gallons  per  minute;  it  is  therefore  fitted  to 
act  as  a  fire-engine,  and  as  a  garden-engine 
on  a  large  scale.  Read's  patent  gardai-eiHpn« 
has  two  wheels  and  two  handles ;  it  will  con- 
tain 28  gallons,  and  a  jet  can  be  foreed  by  on« 
man  to  a  distance  of  50  feet;  it  is  adi^ted  for 
watering  both  wall  trees  and  standard  plants. 
A  slight  modification  in  an  instrument  of  tbis 
land  renders  it  workable  by  two  men,  with  a 
power  to  force  a  large  stream  of  water  on  any 
distant  object.  Mr.  Warner  has  Istdy  regis- 
tered an  ingenious  jprvmCer,  by  which  the  jet 
from  a  garden-engine  can  be  readiiiy  spread 
out  into  a  fan-like  form.  The  same  inventor 
has  introdueed  a  *  fire-engine,  foroepmnpi 
druner,  and  irrigator,'  for  fanning  purposes. 
It  consists  of  an  engine  supported  by  a  kind 
of  barrow  with  two  wheels  and  two  handles; 
it  can  be  worked  by  one  or  two  men ;  it  disvt 
in  its  own  water  from  a  tank  or  reservoir,  and 
it  forces  out  a  stream  of  oonaideraible  power. 
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this  weU-known  precious  stone.     Some   of 
them  are  probably  distinct  species ;  but,  agree- 
ing in  form  and  some  other  properties,  they 
are  classed  together.     This  mineral  occurs 
exystallised,    massive,    and    granular.     The 
primazy  form  is  a  cube,  but  it  occurs  in  the 
fonn  of  a  rhombic  dodecahedron.    The  crys 
talline  varieties,  according  generally  to  their 
eoloiir,  have  received  various  names.  Precious 
garnet,  Aknandine ;   black,  MelanUe ;   Pyre- 
•eitt;   greenish  yellow,  Chrouularia ;  yellow, 
ciystaUised,  TopazolUe;   granular,  Succinite; 
brownish  yellow,  granular,  Colophonite ;  green- 
ish, eompact,  AUochroite;  red,  Pyropc^  Car^ 
htMcU;  reddish  brown,  EssoniUf    Cinnamon- 
ttone^  Somanzovite;  magnesian,  BoihojffUe. 

GARONNE.  The  mineral  treasures  of  this 
French  department  are  iron,  copper,  lead,  an- 
timony, bismuth,  zinc,  coal,  rock-crystal, 
slates,  gypsum,  marble,  jet,  and  granite. 
Gold  in  found  in  the  sands  of  the  Garonne 
and  the  Salat  There  is  a  salt-spring  at  Sa- 
lies.  Mineral  waters  are  found  at  various 
plaees ;  those  of  Bagn^res-de-Luchon  are  the 
most  celebrated. 

The  quantity  of  wine  grown  in  the  depart- 
ment annually  is  14  to  19  million  gallons,  one- 
&ird  of  which  is  used  for  home  consumption ; 
the  quality  is  generally  inferior.  The  com- 
merce of  the  department  is  composed  of  its 
agriealtural  products  and  of  its  manufactures, 
the  chief  of  which  are  scythes,  files,  copper 
utensils,  mathematical  instruments,  porcelain, 
pottery,  tiles,  coarse  woollens,  canvas,  blankets, 
calico,  tape,  brandy,  tin- ware,  and  leather  of 
various  lands.  There  are  about  80  iron  Air- 
naces,  and  about  850  factories  of  different 
kinds,  including  glass  worics,  copper  foundries, 
eannon  foundries,  gunpowder  mills,  tobacco 
factories,  distilleries,  marble  sawing  worics, 
^ ;  together  with  more  than  1000  wind  and 
water  mills.  The  department  has  considerable 
ensmerdal  intercourse  with  Spain,  whither 
many  handicraftsmen  annually  emigrate  to 
cxereise  thdr  callings. 

The  commerce  and  industry  of  the  chief 
toan,  TouLOUSS,  are  briefly  noticed  else- 
*bere. 

GAS.  The  main  difference  between  vapours 
uid  fcMf  is,  that  vapours  are  reduced  to  solids 
or  fiqnids  when  the  heat  is  withdrawn ;  while 
gves  preserve  their  atMform  state  at  common 
temperatures.  This  difference  is  one  of  de- 
pte  only,  but  it  is  usefully  retained.  The 
oomber  of  gaseous  bodies  is  great,  and  they 
poneaa  in  many  respects  such  different  pro  • 
perties  that  it  would  be  impossible  to  give  a 
SCBcnl  description  of  them. 

Gay-Lossac  found  that,  when  100  volumes 
of  gascr  air  are  heated  firom  82''  to  212"*  F., 


they  become  137}  volumes ;  or  the  increase 
is  j.^  for  each  degree  of  Fahrenheit  This 
law  has  supplied  a  simple  rule  for  determin- 
ing what  the  known  bulk  of  a  gas  at  any  tem- 
perature will  be  at  any  other  temperature. 
Suppose,  for  example,  it  is  desired  to  know 
what  the  bulk  of  100  cubic  inches  of  air  at 
82''  will  be  at  eo**  :  subtract  82  from  480,  tlie 
remainder  is  448 ;  to  which  add  the  degrees 
above  zero  indicating  the  temperature  of  the 
au*;  these  are  32''  and  60%  making  480  and 
508.  Then  say  480  :  508  : :  100  :  105.832  the 
volume  of  the  air  at  00**. 

Air  suffers  diminution  of  volume  in  propor- 
portion  to  the  pressure  to  which  it  is  subjected, 
and  the  same  law  holds  good  with  all  the  more 
incondensible  gases. 

The  solubility  of  gases  in  water  is  eiEtremely 
various.  Dr.  Henry  ascertained  that  the 
volume  of  each  gas  absorbed  by  water  is  the 
same,  whatever  be  the  pressure  to  which  the 
gas  is  preriously  subjected.  100  volumes  of 
water  will  absorb  450  volumes  of  cyanogen ; 
whereas  the  absorption  of  hydrogen  is  only 
2  volumes.  In  general,  the  more  easily  a  gas 
is  condensable  by  cold  and  pressure,  the  more 
soluble  it  is  in  water.  Gases  are  also  absorbed 
by  charcoal  and  other  porous  bodies,  the  ab- 
sorption being  in  ammonia  90  times  the  v(f- 
lume  of  the  absorbent,  and  in  hydrogen  1.75 
times. 

Some  gases  are  more  soluble  in  water  than 
others ;  and  some  are  more  readily  absorbed 
than  others  by  porous  substances.  Dr.  Faraday 
has  liquefied  some  gases  and  solidified  others. 
The  method  which  he  employed  consisted  in 
combining  the  condensing  powers  of  mechani- 
cal compression  with  that  of  very  considerable 
depression  of  temperature.  The  first  object 
was  attained  by  the  successive  action  of  two 
air-pumps.  The  tubes  into  which  the  air, 
thus  condensed,  was  made  to  pass  were  of 
green  bottle-glass,  and  had  a  curvature  at  one 
portion  of  their  length  adapted  to  immersion 
in  a  cooling  mixture :  they  were  prorided  with 
suitable  stopcocks,  screws,  connecting  pieces, 
and  terminal  caps,  sufficiently  air-tight  to 
sustain  a  pressure  of  50  atmospheres.  Cold 
was  applied  to  the  curved  portions  of  the  tube 
by  their  immersion  in  a  bath  of  Thirolier's 
mixture  of  solid  carbonic  acid  and  ether.  The 
degree  of  cold  thus  produced,  when  the  mix- 
ture was  surrounded  by  the  air,  was  ^  106° 
Fah.,  by  an  alcohol  thermometer ;  but  when 
placed  in  vacuo,  the  thermometer  indicated 
166"  below  zero.  Without  the  aid  of  me- 
chanical pressure,  Faraday  liquefied  sulphur- 
ous acid  gas,  cyanogen,  chlorine,  ammoniacal 
gas,  hydro-sulphuric  add  gas,  carbonic  arid, 
hydroddorio  arid,  and  nitrous  oxide.     With 
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the  combined  aid  of  cold  and  pressure 
he  liquefied  sulphuretted  hydrogen,  arse- 
niuretted  hydrogen,  hydriodic  acid,  hyro- 
bromic  add,  nitric  oxide,  fiuosilicon,  and  ole- 
fiant  gas.  Alcohol,  ether,  and  chlorine  have 
not  yet  been  solidified;  oxygen,  hydrogen, 
nitrogen,  and  carbonic  oxide  have  neither 
been  solidified  nor  liquefied. 

GAS-LIGHTING.  When  coal,  oil,  wax, 
wood,  or  any  other  organic  inflammable  sub- 
stance is  exposed  to  destructive  distillation  in 
close  vessels,  an  inflammable  gas  is  the  result 
This  gas  is  some  compound  of  hydrogen  and 
carbon:  more  or  less  bhlUant  when  ignited, 
according  to  its  constitution.  That  the  gas 
obtainable  from  coal  is  inflammable  has  been 
known  for  more  than  200  years ;  and  so  long 
ago  as  1691  Dr.  Clayton  made  and  used  in- 
flammable gas  as  a  philosophical  experiment 
In  1733  Sir  James  Lowther  brought  before 
the  notice  of  the  Royal  Society  the  existence 
of  inflammable  gas  in  one  of  the  Whitehaven 
collieries;  and  some  years  afterwards  Dr. 
Watson  further  drew  publio  attention  to  the 
subject 

But,  although  the  properties  of  coal  gas 
were  known  to  so  many  persons,  no  one 
thought  of  applying  it  to  a  useful  object  until 
the  year  1702,  when  Mr  Murdoch,  an  en- 
gineer, residing  at  Redruth  in  Cornwall, 
erected  a  bttle  gasometer  and  apparatus, 
which  produced  gas  enough  to  light  his  own 
house  and  offices.  In  1707  he  erected  a  simi- 
lar apparatus  in  Ayrshire,  where  he  then  re- 
sided. In  the  following  year  he  was  engaged 
to  put  up  a  gas -work  at  the  manufactory  of 
Boulton  and  Watt,  at  Soho.  This  was  the 
first  application  of  gas  in  the  large  way ;  but, 
excepting  in  manufactories  or  among  scientific 
men,  it  excited  little  attention  until  the  year 
1802,  when  the  front  of  the  great  Soho  manu- 
factory was  brilliantly  illuminated  with  it  on 
the  occasion  of  the  public  rejoicings  at  the 
peace.  Soon  after  this,  several  manufacturers, 
whose  works  required  light  and  heat,  adopted 
the  use  of  gas.  Mr.  Winsor,  a  German, 
brought  the  sul^ect  forward  in  London,  and 
farmed  a  *  National  Light  and  Heat  Company,' 
in  1B04,  which  failed.  In  1807  however  he 
lighted  up  Pall  Mall,  and  this  continued  for 
some  years  to  be  the  only  street  in  London 
in  which  gas  was  used.  In  a  few  years  after- 
wards a  Gas  Company  was  chartered;  and 
London  gradually  became  better  lighted.  The 
business  of  the  company  steadily  increased; 
and  in  the  year  1823  it  was  shown  that  this 
company  done  consumed  annually  20,678 
chaldrons  of  coals,  which  produced  on  an 
average  680,000  cubic  feet  of  gas  eveiy  night ; 
this  was  distributed  by  means  of  Idd  miles  of 


pipe,  which  supplied  more  then  80,000  btmen, 
giving  a  light  equal  to  as  msny  pounds  of 
tallow  candles.  Several  other  companies  wen 
established  in  London.  The  provincial  towDS 
followed  the  example,  and  continental  aties 
one  by  one  availed  themselves  of  this  useful 
system,  until  at  length  it  has  become  one  of 
the  best  known  and  extensively  used  of  mo* 
dem  improvements. 

Various  substitutes  for  cosl  in  gas-making 
have  been  proposed  from  time  to  tune,  such 
as  resin,  wood,  and  peat,  but  with  httle  suc- 
cess. Oil  yields  a  brilliant  gas,  which  is  easilj 
manufactured;  but  coal  excels  them  all  in 
cheapness,  and  is  almost  universally  em- 
ployed. 

Although  in  the  large  way  there  are  many 
practical  difficulties  to  be  surmounted  in  tbs 
manufacture  of  coal  gas,  the  operation  is  easily 
understood;  it  is  merely  a  process  of  distil- 
lation. A  quantity  of  coal  is  put  into  a  retort, 
which  is  well  closed,  and  placed  upon  the  fii%i 
the  temperature  is  rsised  to  rediness,  which 
decomposes  the  ooal,  and  drives  the  gas  ra- 
suiting  from  the  decomposition  through  apip^ 
leading  from  the  retort  to  the  receptacle  pre- 
pared for  it  A  mass  of  coke  remains,  of 
greater  bulk  though  less  weight,  than  the  ooal 
first  put  in.  Such  is  the  theory  of  gas-making ; 
the  manner  of  putting  it  into  practice  remains 
to  be  described. 

The  retorts  now  in  use  are  generally  long 
cast-iron  vessels,  semi-cylindrical  in  shape, 
with  the  flat  side  placed  lowermost,  and  each 
holding  from  two  to  three  bushels  of  coals. 
They  are  placed  in  ovens,  in  groups  of  three, 
five,  seven,  or  more ;  and  iheir  mouths,  where 
the  coal  is  put  in,  stand  out  in  front  of  the 
ovens.    Just  behind  the  mouth  of  the  retort 
a  pipe  leads  from  it  perpendicularly  several 
feet;  then,  taking  a  sudden  turn,  it  descen<^ 
sgain,  and  enters  a  much  larger  pipe  techni- 
cally called  the  hydraulic  fnatn,  which  runs 
through  the  whole  building,  and  receives  the 
gas  produced  from  all  the  retorts.     This  great 
main  is  generally  about  half  fuU  of  the  tar 
and  water  which  leave  the  coal  with  the  heated 
gas,  and  rise  with  it  in  the  state  of  vapour, 
but  are  condensed  by  the   coldness  of  the 
main.    Into  this  mixture  the  end  of  the  pip^ 
dips,  and  is  thus  closed  against  a  return  of 
gas,  which  would  take  place  if  the  supplj 
should  slacken.     The  gas  is  now  made ;  but 
it  is  very  impure,  being  mixed  with  wat^r,  tar, 
sulphuretted  hydrogen,  and  other  Impurities. 
The  tar  and  water  are  easily  got  rid  of,  little 
more  being  required  for  this  purpose  thari  to 
cool  the  gas  and  to  allow  the  depi>sit  to  run 
off.    The  separation  of  the  sulphuretted  hy- 
drogen can  only  be  effected  by  some  sabstanee 
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for  wMoh  it  has  a  chemical  attraction,  hot 
whioh  has  no  ioflueDce  on  coal  gas.  Such  a 
substance  is  lime.  The  lime  is  used  hj  being 
miied  up  with  water  into  a  thin  pasty  mass, 
which  is  placed  in  a  cjlmdrical  yessel,  and  is 
constantly  stirred  by  machinery.  The  gas  as 
it  comes  from  the  condenser  passes  into  the 
lime,  and  ooines  from  it  partially  purified ;  it 
then  entera  another  purifier,  made  and  fur- 
nished precisely  in  a  similar  way;  after  that 
another;  and  often  a  fourth,  in  large  works. 
When  it  leares  the  Isst  yessel,  it  may  be  con- 
sidered pore. 

In  the  manufacture  of  oil  gas  it  is  only  ne- 
oessaiy  to  project  a  small  stream  of  oil  into  a 
red-hot  retort,  in  which  pieces  of  brick  or  coke 
•n  iaoloeed ;  the  gas  immediately  passes  off 
through  another  pipe,  and  may  be  at  once  re- 
odTsd  into  the  gasometer. 

The  ga$iometer  employed  in  gas-works  is  a 
veiy  large  cylindrical  vessel,  closed  at  the  top 
and  open  at  bottom ;  it  is  suspended  by  a  rope 
or  ebain,  and  weight,  in  a  tank  filled  with 
water,  in  whioh  it  rises  and  falls  freely,  being 
kept  in  ita  place  by  guide-wheels.    Two  tubes 
peas  imder  and  through  the  wat^,  reaching 
above  ita  anrface  into  the  hollow  of  the  gaso- 
meter ;  one  of  them  comee  from  the  purifiers 
to  tdmit  the  gas  into  the  gasometer,  the  other 
eanies  it  off  when  wanted  for  use.  The  action 
of  this  part  of  the  i^tparatus  is  simple;  when 
the  gaaometer  is  near  the  top  of  the  water,  it 
b  fvU  of  gas,  which  has  no  communication 
with  the  air,  becanse  the  edge  of  the  gaso- 
aMtir  is  under  water.    If  now  it  be  pressed 
downwards,  which  is  effected  by  lessening  the 
eoonterbalancing  weight,  the  gas  wiU  be  forced 
through  the  pipa  whioh  is  to  convey  the  gas 
OQti  and  whioh  must  be  left  open  for  the  pur- 
When  the  gasometer  reaches  the  hot- 
it  will  be  full  of  water,  and  ready  to  re- 


eahre  gas  again,  which  is  admitted  through 
the  other  tube ;  the  gasometer  then  rises  to 
the  top  as  the  gas  goes  in,  and  may  be  pressed 
down  again.  In  this  way  it  is  alternately 
fiDed  and  emptied.  In  most  establishments 
than  are  many  gasometers,  some  filling  and 
otheim  emptying.  Some  gasometers  are  now 
Bade  to  large  as  to  have  a  ci^acity  of  100,000 
eabie  feet.  Some  of  them  have  the  telescope 
oQMtmotion ;  that  is,  there  are  two  gas- 
holdeis,  one  within  another,  and  both  within 
the  tank ;  the  inner  gas-holder  is  filled  first,  and 
then,  hf  an  ingenioos  contrivance,  it  elevates 
the  outer  one  as  the  gas  continues  to  enter. 

Many  other  contrivances  are  used  before 
the  gas  is  carried  to  its  destination :  a  meter, 
to  suaswait ;  ^govemor^  to  equalise  the  flow ; 
a  fnwrnrnt  ftisjK.  ^  indicate  the  reaistance 
oifiand  to  its  passage;    and    a  UllUOe,  to 


show  the  quantity  mannfaotured  daring  eveiy 
hour. 

The  tubes  which  convey  the  gas  to  tho 
streets  are  of  course  larger  or  smaller,  accord- 
ing to  the  number  of  burners  which  they 
supply.  The  largtist  in  use  are  about  18 
inches  in  diameter,  the  smallest  about  a  quar- 
ter of  an  inch.  The  street  gas-pipes  are  laid 
in  slightly  iuclined  planes,  and  a  vessel  is 
placed  at  the  bottom  of  each  descent  to  re- 
ceive and  carry  off  any  deposition  whioh  would 
otherwise  clog  the  pipes. 

The  burners  are  of  many  different  forms, 
and  each  has  its  technical  name ;  such  as  the 
argand,  the  fan,  the  cock-spur,  and  the  bat's 
wing.  The  arrangement  and  management  of 
the  burners  in  practical  use  are  exceedingly 
varied. 

It  was  estimated  in  1848  that  at  that  time 
there  were  6,000,000  tons  of  coal  consumed  in 
England  for  gas-making ;  that  one-twelfth  of 
this,  or  600,000  tons  were  used  in  London 
alone ;  that  the  production  in  London  was 
500,000  cwts.  of  coke,  and  4,500,000  cubic  feet 
of  gas ;  and  that  the  length  of  the  gas-mains 
in  London  was  upwards  of  1500  miles.  The 
length  of  gas  mains  must  now  be  much  greater, 
owing  to  the  operations  of  rival  companies. 

The  Western  Gas  light  Company  has  re- 
centiy  erected  extensive  works  near  Kensal 
Green.  The  gas  is  here  made  from  Gannel 
coal,  on  a  principle  patented  by  Mr.  Palmer. 
The  retort-house  is  a  remarkable  building. 
It  is  a  polygon  of  twelve  sides,  166  feet  in 
diameter,  and  contains  360  retorts.  The  pro- 
cesses, after  the  making  of  the  gas  in  the 
retorts,  differ  in  many  respects  fh>m  those 
usually  adopted;  principally  in  the  mode  of 
purifying  the  gas.  The  largest  gas-holder  or 
gasometer  is  of  great  magnitude;  it  is  135 
feet  in  diameter  by  25  feet  deep,  and  will  con- 
tain more  than  350,000  cubic  feet  of  gas. 

The  recent  agitation  of  the  gas  question  in 
London  has  led  to  the  formation  of  a  new 
company,  by  whom  mains  have  been  laid 
down  through  the  principal  streets,  and  a 
much  lower  rate  of  charge  introduced  than 
was  before  known.  The  mode  of  charge  per 
cubic  feet,  as  estimated  by  one  among  the 
many  varieties  of  meter,  is  gradually  super- 
seding the  old  mode  of  charge  per  burner. 

There  have  been  some  singular  projects 
lately  brought  before  public  notice,  relating  to 
gas-lighting.  One  is  White's  Water  andRerin 
Oat;  which  is  proposed  to  be  formed  by  heat- 
ing small  coal  and  fl-agments  of  iron  in  a  re- 
tort ;  dropping  water  on  the  burning  materials ; 
and  mixing  the  gases  thus  ev(dved  with  oar- 
buretted  hydrogen  formed  by  decomposing 
resin  or  fat.    M.  Jeanneiy'a  i9oa|i- jimCi  <ifas  was 
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devised  by  him  as  an  economical  mode  of 
using  the  soap-sads  or  scouring  water  of  a 
woollen-factory  at  Mulhausen ;  the  sediment 
from  the  suds  is  strained,  mixed  into  a  paste 
with  quicksilyer,  dried,  and  distilled  in  a  re- 
tort    A  PvftabU  Oat  apparatus  has  been 
recently  introduced,  capable  of  making  gas  on 
a  small  scale  for  isolated  buildings,  workshops, 
(fee.    The  furnace,  retort,  and  purifying  vessel 
can  all  be  comprised  within  a  space  of  eight 
or  nine  square  feet.    The  fuel  used  is  any 
kind  of  fat  or  grease ;  and  on  this  account  it 
is  conceived  that  such  an  apparatus  might  be 
valuable  for  emigrants  and  other  residents  in 
sheep    or   ox-farming    countries.      Another 
novelty  is  Holliday's  8elf-generaiing  Oa$lamp, 
which,  according  to  the  comprehensive  eulogy 
of  the  inventor,  is  '  smokeless,  portable,  safe, 
durable,  clean,  of  intense  light,  simple,  re- 
quiring no  attention  when  once  lighted ;  no 
fixings,  pipes,  or  meters,  consequent  on  the 
old  gas  plan ;  nor  liable  to  derangement ;  and 
is  applicable  to  eveiy  purpose.*    It  comprises 
a  cotton-wick  through  which  naphtha  flows ; 
and  this  naphtha  becomes  converted  into  gas 
or  vapour  before  it  reaches  the  burner :  it  is  a 
sort  of  medium  between  a  spirit-lamp  and  a 
gas-lamp.    An  invention,  which  is  now  at- 
tracting much  attention  in  America,  is  Payne's 
WaUr-Qas ;  this  is  a  plan  by  which  water  is 
decomposed  through  the  agency  of  an  electro- 
magnet ;  and  the  hydrogen  is  carbonised  by 
being  passed  through  spirits  of  turpentine, 
whereby  it  is  converted  into  carburetted  hy- 
drogen— all  this  is  scientifically  possible;  but 
whether  it  is  commercially  advantageous  re- 
mains to  be  seen. 

Oas  works  have  recently  been  constructed 
in  Mexico ;  and  as  there  were  difficulties  in 
procuring  the  usual  sheet-iron  gasometers, 
Mr.  Hancock  has  ingeniously  contrived  a  gaso- 
meter made  of  canvas  saturated  with  india- 
rubber.  These  gasometers  are  cylindrical 
bags,  12  feet  diameter  by  15  feet  high,  formed 
by  two  thicknesses  of  strong  canvas  cemented 
together  by  indai-rubber  solution.  Iron  rings 
are  placed  at  intervals  to  keep  the  bags  in 
shape ;  and  the  whole  can  be  flattened  to  the 
form  of  a  droular  disc  a  few  inches  in  depth 
for  convenience  of  transport  The  cost  of 
each  of  these  gasometers  was  about  65/. 

In  Mr.  Butter's  recent  Treatise  on  Gas- 
Lighting,  it  is  stated  that  there  are  560  pro 
prietaiy  gas-works  in  England  and  Wales, 
and  170  in  Scotland  and  Ireland ;  that  these 
represent  a  capital  of  ten  and  a  half  millions 
sterling;  that  they  all,  taking  one  with  an- 
other, pay  a  dividend  of  abtiut  five  per  cent  (a 
ramarkable  approximation  to  that  which  railway 
companies  show  a  tendency  to  converge  to) ; 
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that  the  quantity  of  gas  produced  is  aboat  9000 
millions  of  cubic  feet  annually;  that  the  ootl 
consumed  to  produce  this  gas  is  about  1,125,000 
tons ;  that  the  cost  of  mould  candles  to  pro- 
duce a  light  equal  to  all  this  gas  would  be 
eleven  millions  sterling ;  that  the  cost  of 
sperm  oil  for  the  same  purpose  would  be 
thirteen  millions  sterling ;  that  .the  price  at 
which  the  gas  is  sold  is  about  1,600,000/. ;  and 
that  the  number  of  persons  constantly  engaged 
in  various  ways  in  the  manufacture  and  its 
subsidiaries  is  about  20,000. 

There  is  a  constant  supply  of  new  patents 
relating  to  the  manufacture  of  gas,  to  the 
forms  of  burners  for  consuming  it,  and  to  the 
construction  of  meters  for  measuring  ita 
quantity. 

GASTRIC  JUICE.    This  term  is  applied 
to  the  fluid,  secreted  flrom  the  interior  of  the 
stomach,  which  is  the  principal  agent  in  diges^ 
tion.     The  gastric  juice  is   a  transparent 
slightly  viscid  liquid,  which,  when  obtained 
Arom  the  stomach  of  an  animal  while  fasting, 
possesses  neither  add  nor  alkaline  reaction, 
but  has  a  saline  taste.    During  the  process  of 
digestion,  on  the  contraxy,  it  is  distinctly  add. 
Gastric  juice  possesses  strong  antiseptic  pro- 
perties, suspending  putrefaction,  and  restoring 
the  f^shness  of  the  tainted  meat :  it  also  coagn- 
lates  milk,  which  property  is  independent  of 
the  presence  of  any  acid.     But  the  most 
remarkable  quality  of  the   secretion  of  the 
stomach  is  its  solvent  effect,  which  will  eren 
act  on  nutritive  substances  out  of  the  bodj. 
GAUGING  is  the  method  of  determining 
by  actual  measurement  the  number  of  gallons 
contained   in   any   vessel    intended  to  bold 
goods. 

The  books  which  relate  to  this  subject  give 
rules  and  formulae,  according  to  the  shape  of 
the  vessel  to  be  gauged. 

GAUZE,  is  a  light  transparent  cloth  made 
of  fine  silken  threads.  The  texture  is  dif- 
ferent from  that  of  plain  weaving,  in  which 
the  warp,  or  longitudinal  threads,  are  alwa}'8 
parallel  to  each  other.  The  essential  cha- 
racter of  gauze-weaving  is,  that  between  each 
cast  of  the  shuttle  a  crossing  of  the  warp 
thread  shall  ensue,  and  thus  the  weft  (which 
forms  the  cross-threads  interlaced  hj  the 
warp)  is  not  brought  into  absolute  contact 
with  the  the  cross-thread  immediately  pre- 
ceding. The  intervals  left  between  the 
interlacings  cause  that  degree  of  transparency 
which,  without  such  arrangement,  eoold  only 
result  iVom  a  looseness  of  texture,  incompa- 
tible with  beauty  and  utility. 

GEARING,  or  GEERINO,  in  machinery, 
is  a  term  somewhat  indefinitely  i^Ued  to  a 
train  of  toothed  wheels,  or  other  similar  oon* 
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tznance,  for  transmitting  motion.  Couplings 
[Coupling  j  may  in  $ome  cases  be  considered 
a  kind  of  gearing ;  and  the  expression  *  to 
throw  machinery  into  annit  of  gear' is  com- 
monly applied  to  the  act  of  engaging  or  dis- 
engaging such  connections. 

GELATINE  is  the  jeUy  of  animals  separate 
from  the  other  oonstitaents  of  the  body.  It 
isproeorod  by  the  action  of  boiling  water  from 
bones,  tendons,  ligaments,  membranes,  and 
ildn.  Obte-tize  and  isinglass  are  all  varieties 
of  gelatine.  In  France  the  gelatine  of  bones 
is  extracted  and  employed  as  a  part  of  the 
diet  in  hospitals,  with  excellent  effect. 

The  substance  sold  in  the  shops  as  animal 
fdstimt  is  obtained  fh>m  bones,  skins,  or 
inferior  isinglass.  Gelatine  has  even  been 
obtained  from  fossil  bones :  those  of  the 
mastadon.  Frtmch  gelatins  is  done  up  in  small 
thin  cakes  and  coloured  with  beet-juice, 
tpinack-juice,  or  some  other  vegetable  juice. 
Veiy  pleasing  specimens  of  gold-printing  are 
now  effected  on  thin  and  carefully-prepared 
sheets  of  coloured  gelatine. 

GEMS;  JEWELS.  Besides  mere  purpo- 
ses of  ornament,  the  hard  and  beautiful  stones 
or  crystals  which  constitute  gems  are  applied 
to  many  useful  purposes. 

The  application  of  Gems  in  watches  is 
notieed  elsewhere  [jEWELLiHa  of  Watches.] 
A  well-known  application  of  the  diamond  is  in 
cutting  glass  [Diaxond].  Gems  are  occa- 
^naDj  employed  for  the  nibs  of  pens ;  thus, 
pens  made  of  gold,  with  small  rubies  at  the 
nibs,  have  been  known  to  bear  constant  use 
lor  many  years  without  any  appreciable  wear- 
ing. Many  years  ago  Messrs.  Hawldns  and 
Monlan  patented  a  new  pen,  of  which  the 
band  was  made  of  horn  or  tortoiseshell,  and 
the  nib  of  a  small  fragment  of  diamond  or 
niby,  imbedded  into  the  horn  by  pressure. 
IVom  the  high  refractive  power  of  the  diamond, 
it  is  empkiyed  to  form  minute  and  exquisitely 
aeeorate  lenses  for  the  best  kinds  of  micros- 
cope; Mr.  Pritchard  succeeded  in  forming 
neh  lenses,  after  the  professed  diamond 
Kakers  bad  pronounced  it  to  be  impossible ; 
tad  Sir  David  Brewster  has  had  similar  lenses 
made  of  rabies  and  garnets.  In  respect  to 
tbe  geiftml  operations  of  the  lapidary  or 
jevel-cutter,  they  could  hardly  be  conducted 
vithout  the  aid  of  diamond- dust  ;  for 
the  general  mode  of  cutting  and  shaping 
precious  stones  is  to  hold  them  against  a  veiy 
anaU  metallic  disc  or  wheel,  which  is  rotating 
with  great  velocity,  and  to  moisten  the  edge  of 
this  dise  with  oil  and  diamond  dust;  the  ex- 
caedia^y  bard  particles  of  diamond  enable  the 
Aae  to  cot  the  stone  or  jewel. 

Tbe  manvfaotore  of  faeUtious  or  artifieial 


gems  is  a  very  curious  department  of  art  Any 
one  who  glances  round  a  shop  containing  cheap 
jewellery,  will  at  once  see  that  no  inconsider- 
able portion  of  the  glittering  store  is  of  this 
nature.  Where  pence  instead  of  shillings  are 
charged — or  in  some  cases  pence  instead  of 
pounds — it  is  easy  to  see  that  such  must  be 
the  case.  The  brilliant  transparency  of  the 
diamond,  the  purple  of  the  ruby,  the  blue  of 
the  sapphire,  the  green  of  the  emerald,  the 
orange  tint  of  the  hyacinth,  the  transparent 
blood-red  of  the  garnet,  the  variegated  tints 
of  agate  and  porphyry,  the  delicate  subdued 
whiteness  of  the  pearl — all  are  imitated. 
Most  of  these  imitative  gems  are  made  of  glass, 
called  paste  in  this  country  and  strass  in  France ; 
it  is  of  this  substance  that  most  artificial 
diamonds  are  formed ;  and  by  mixing  various 
metallic  oxides  with  the  strass,  the  colours  of 
other  gems  are  imitated.  The  strass  is  not 
common  glass,  but  is  carefldly  made  from 
a  mixture  of  rock-crystal,  potash,  borax,  and 
oxide  of  lead.  The  oxides  of  iron,  antimony, 
arsenic,  manganese,  copper,  chromium,  cobalt, 
<fec.,  are  employed  to  give  to  the  strass  the 
requisite  colour  for  other  gems. 

Many  artificial  gems  are  doublets,  and 
deceive  the  eye  by  a  curious  contrivance.  Two 
little  fragments  of  glass,  previously  shaped, 
are  cemented  together  with  Venice  tuipentine 
and  mastich,  coloured  with  carmine,  lake, 
Prussian  blue,  verdigris,  or  some  other 
pigment;  a  humble  sort  of  imitative  gem  is 
thus  produced.  A  still  humbler  method,  and 
the  cheapest  of  all,  consists  in  simply  placing 
a  bit  of  coloured  metal  foil  behind  the  firag- 
ment  of  transparent  glass. 

The  manufacture  of  artificial  pearls  is  more 
remarkable  perhaps  than  that  of  any  other 
gem.  They  are  made  of  glass  beads,  coated 
on  the  inside  with  a  peculiar  substance.  A 
fine  and  narrow  glass  tube  is  held  in  a  lamp 
at  one  end,  while  the  workman  blows  through 
it  from  the  other;  the  heated  end  is  blown 
out  into  a  globular  form :  and  the  workman 
breaks  off  the  bead  thus  made  and  proceeds 
to  form  another.  So  rapidly  is  this  done,  that 
a  workman  can  make  5000  or  6000  in  a'  day. 
The  pearl-liquor,  or  Essence  d^Orieni,  is  made 
by  steeping  in  water  the  scales  of  the  bleak  or 
blay  fish;  and  a  single  drop  is  dexterously 
blown  into  every  bead  by  means  of  a  little 
tube;  the  bead  is  shaken,  to  equalize  the 
contact  of  the  liqmd  with  the  interior  surface. 
Each  bead  Is  then  filled  with  wax,  to  strengthen 
it,  and  a  hole  is  made  through  the  wax  to 
receive  a  string. — ^Artificial  pearls  are  chiefly 
made  in  Paris. 

GENE  TA,  ihe  smallest  of  the  Swiss  cantons, 
except  Zug,  is  rendered  productive  by  the 


089 


GENEVA, 


GBO&aiA. 


MO 


industry  of  the  inhabitants :  abont  ond-thitd 
of  it  is  sown  with  com,  another  third  is 
pasture  land,  a  much  smaller  proportion  is 
planted  with  vines,  which  yield  an  indifferent 
sort  of  wine  ;  the  rest  consists  of  woods, 
orchards,  and  gardens.  The  number  of  cattle 
is  small.  Manufactures  and  commercial  spe- 
culations form  the  principal  sources  of  wealth 
of  the  Genevese.  Watches  and  jewellery  are 
now  the  principal  manufactures ;  they  are  ex- 
ported  to  France,  Italy,  the  Levant,  and  other 
countries. 

In  the  chief  town,  also  called  Geneva,  the 
staple  mcuiufactures  of  the  town  are  watches, 
musical  boxes,  and  jewelleiy:  of  watches 
about  20,000  are  made  annually.  AU  these 
manufactures  will  be  illustrated  by  specimens 
at  the  approaching  Exhibition. 

GENEVA.  This  spirituous  liquor  is  fre- 
quently confounded  with  gin.  It  is  procured 
by  the  fermentation  of  the  berries  of  the 
Juniperus  communis.  From  the  quantity  of 
sugar  which  they  contain  they  can  easily  be 
caused  to  ferment  and  yield  a  spirit  Geneva 
is  a  very  powerfully  stimulating  liquor,  contain- 
ing a  large  proportion  of  alcohol  :  837,042 
gallons  of  proof  Geneva  were  imported  in 
1850. 

The  more  common  English  liquor,  gin,  fbr 
which  geneva  is  a  polite  but  incorrect  name,  is 
malt-spirit  flavoured  by  a  variety  of  herbs, 
fruits,  seeds,  sugar,  &o. 

GENOA.  In  the  province  of  Genoa,  in  the 
Sardinian  dominions,  the  industry  oi  the 
inhabitants  has  turned  to  advantage  every 
spot  capable  of  cultivation ;  but  the  produce 
is  not  equal  to  the  consumption.  The  chief 
products  are  wine,  chesnuts,  oil,  silk,  cotton, 
hemp,  citrons,  oranges,  lemons,  flgs,  pome- 
granates, almonds,  and  other  excellent  fruits. 
Marble,  alabaster,  slate,  limestone,  asbestos, 
and  coal  are  found :  and  a  good  deal  of  salt  is 
made  along  the  coast.  The  principal  occupa- 
tions, besides  those  indicated  above,  are 
trading  by  sea,  fishing,  and  manufactures  of 
jewellery,  velvet,  embroidered  cambrics  and 
muslins,  cloth,  furniture,  both  plain  and  oma^ 
mental,  Ssc. 

Tlie  town  of  Chiavari  is  famous  for  the 
manufacture  of  light  willow  chtdrs.  Borzona»4»f 
a  large  village  inland  among  the  Apennines, 
is  important  for  its  cloth  manufactures. 
Lavagna  has  extensive  slate  quarries.  Bapalh, 
a  flourishing  town,  has  manufactures  of  lace 
and  oil.  But  the  chief  place  in  the  province 
is  Genoa,  the  famous  old  Italian  city.  At 
Genoa  there  is  regular  communication  by 
steamers  with  Marseille,  Barcelona,  Leghorn, 
Civita  Vecchia,  &c.;  and  Genoese  vessels 
trade  to  the  Levant,  the  Bbud[  Sea,  Uie  Biiltie, 


to  America,  ftnd  even  to  the  coasts  of  the 
Pacific.  The  yearly  importations  amount  V> 
nearly  three  millions  sterling,  the  exports  to 
somewhat  above  two  millions.  The  principal 
articles  of  export  are  silk,  rice,  hemp,  oil,  «nd 
paper.  There  are  at  Genoa  manufactories  of 
silk  stu£&  and  velvet,  woollens,  surgical  snd 
optical  instruments,  jewellery  and  fancy  arti- 
cles, musical  instmmenta,  eanvas,  otwdage, 
paper,  and  cotton. 

GENTIAN.  This  usefrl  plant  is  one  among 
many  species  of  OenUana,  common  in  the 
mountainous  and  sub-alpine  districts  of  Swit- 
zerland, Germany,  ^.     Though  the  whole 
plant  is  bitter,  yet,  as  this  property  is  most 
concentrated  in  the  root,  that  part  only  is  used 
in  medicine.    This  should  be  taken  up  in 
autumn,  and  is  best  when  the  plant  is  only 
one  year  old.   It  is  generally  oylindrieal,  often 
an  inch  thick  at  the  summit,  but  below  rather 
branched,  of  a  daric  or  brown  eolour  externally ; 
internally  fleshy  and  yellow.    In  oorameroe  it 
is  met  with  in  pieces,  ent  longitudinally,  from 
half  a  foot  to  a  foot  in  length.    The  grater 
portion  is  procured  from  Germany ;  the  spe- 
cimens from  Switzerland  are  generally  thicker 
and  darker  coloured.     When  f^^ah  it  bis 
some  smell,  which  is  almost  entirely  lost  by 
drying.    The  taste  is  at  first  somewhat  sweet, 
then   purely   and   stx^ongly   bitter.     TeBov 
Gentian-Root  is  often  eonfonnded  with  the 
roots  of  other  species  of  this  genua.  Gentian- 
Boot  is  a  pure  and  excellent  bitter  tonic :  it 
yields  its  properties  to  water,  particulariy  when 
warm,  to  alcohol,  and  to  wine. 

GEOLOGICAL  STRATA.  Geology  as  t 
sdenoe  is  beyond  the  ecope  of  the  present 
work;  but  the  connectioti  between  gvolofty 
and  manufactures  is  illustratod  in  such  ardHes 
as  Alum;  Coal;  Goppbr;  OftAiviTB;  Ibok; 
Mnfmo;  Slatb;  &o. 

GEORGIA.    The  chief  vegetable  produr- 
dons  of  this    little-known    province  of  the 
Russian  dominions  are  grapes,  cotton,  madder. 
rice  and  saffron.    There  is  every  reason  to 
believe  that  great  mineral  wealth  is  oonc^aled 
in  the  mountains,  but  hitherto  nothing  of  any 
importance  has  been  discovered.    The  present 
commerce  of  those  oountiies  by  the  Caspian 
Sea  is  carried  on  from  the  porta  of  Derbcnd, 
Baku,  Shamakhi,  and  Lenooiian,  to  PersiSi 
and  to  Astrakan.    The  overland  trade  is  with 
Russia  and  Persia,  as    well  m  with  Asiatic 
Turkey.    The  commeroe  by  the  Black  Sea  is 
carried  on  from  the  mouth  of  the  Rion  with 
Odessa  and  other  Russian  ports,  as  well  ss 
with  Constantinople;   and  there  is  a  small 
traffic  irith  the  highlandera   of   the   Ganca- 
sus. 

GBOBGIA  is  also  the  tmbm  of  one  of  the 
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tJnited  States.  The  cotton  grown  in  a  number 
of  islands  off  the  coast,  known  by  the  name 
of  Sea-Island  Cotton,  fetches  a  higher  price 
in  the  market  than  any  other.  In  the 
loiithem  districts  of  Georgia  the  temperature 
is  foitable  to  the  sngar-cane,  orange,  olive,  fig, 
pomegranate,  &c.  The  chief  products  are 
eotton  and  rice,  of  which  large  quantities  ore 
expoztod^  but  tobacco,  as  well  as  Indian  com, 
whe^  and  other  kinds  of  grain  are  also  grown. 
The  hiUy  region  resembles,  in  climate  as  well 
•s  in  products,  the  countries  of  Middle  Europe, 
and  much  of  it  is  covered  with  pines,  and 
ioma  of  it  with  oak,  hickory,  cedar,  and  other 
trees*  Iron  and  copper  occur  in  several  places 
in  the  hilly  coontiy,  and  the  ore  is  said  to  be 
rich.  Gold  is  found  in  the  northern  part  of 
the  state  in  considerable  quantity.  A  few 
other  industrial  statistics  of  Georgia  will  be 
found  under  United  States. 

GEBHANY.  This  large  and  hnportant 
coontzy,  indoding  the  states  which  form  the 
ZoLLTEBXd  or  German  Customs  UnioUi  will 
ooeopy  an  important  position  at  the  Exhibi- 
tion of  the  Industry  of  all  Nations.  In  addi- 
tion to  the  brief  details  given  under  the  heads 
of  the  component  countries,  [Baden  ;  Prus- 
sia ;  Saxony,  &c.],  we  will  give  the  following 
ahstnet,  pslating  ehieiy  to  the  arrangements 
for  the  Exhibition. 

To  cany  out  the  intentions  of  the  English 
eommissioners   it  became  necessary  to  esta- 
blish special  commissions  in  Berlin  and  the 
U^^ng  points  of  the  Prussian  monarchy — in 
Munich,     Stutgardt,    Dresden,    Brunswick, 
Wieabeden,  and  Frankfort,  in  order  to  digest 
and  aizmnge  the  applications  for  space  in  the 
Ciysul  Palace.    The  results  of  the  collective 
labooni  of   these  several  commissions  have 
been  transmitted  to  Berlin,  to  be  from  thence 
(omnrded  to  London.    By  these  it  appears 
that  there  have  been  1,572  applications  from 
the  artistie  and  industrial  producers  within  the 
Costoms  Union.    Of  this  number  455  belong 
to  the  eastern,  and  430  to  the  western  pro- 
vinces of  the  Prussian  monarchy ;  107  to  the 
fiofuheni  states,   Bavaria,  Wurtemberg,  and 
Baden;  830  to  the  central  Germaii  States, 
Sttony,  Brunswick,  the  Anhalt,  and  Thurin- 
gian    territories;    and  151  to  the  states  of 
watUxn   Gemany^    via.,    the    two   Hesses, 
Frankfort,  Luxemburg,  Nassau,  Birkenfield, 
and  the  principality  of  lippe. 

In  a  U>ng  and  valuable  report  which  the 
Prussian  commission  has  issued  a  review  is 
ttktn  ^  the  industrial  resources  of  Germany, 
and  of  the  power  which  she  possesses  to 
oecopy  a  distifigoished  place  in  any  Exhibitioo 
ti  pfodnce  and  mano^tures.  Germany  is 
the  great  store-hodse  for  zinc;  in  1840  she 


produced  452,546  cwts.  In  the  Bhenish  pro- 
vinces more  than  1,800,000  cwts.  of  iron  were 
made  in  that  year.  Anhalt,  Westphalia,  and 
the  Rhenish  provinces  can  produce  specimens 
of  lead  and  antimony;  Prussia  and  Saxony 
can  contribute  copper;  cobalt  and  smalt  are 
found  and  abundantly  used  in  Bavaria ;  coal 
is  found  in  various  parts  of  the  ZoUverein  ; 
salt  is  abundant;  aluminous  clays,  pottery 
clays,  building  stones — ^in  short  almost  every 
kind  of  mineral  produce  useful  in  the  arts  is 
to  be  met  with  in  one  or  other  of  the  German 
states  ;  and  the  Prussian  Commissioners  have 
striven  so  far  as  lay  within  their  authority,  to 
have  all  these  varieties  represented  at  the 
Great  Exhibition.  The  same  may  be  said  of 
vegetable  and  animal  produce  used  in  the  arts. 
In  the  section  of  manufactures  Germany  is  in 
a  condition  to  produce  a  most  varied  assem- 
blage, if  her  manufacturers  put  forth  their 
best  powers ;  while  in  machinery  and  in  the 
fine  arts,  there  is  no  resson  why  she  should 
not  equally  maintain  a  high  reputation. 

As  an  example  of  the  admirable  way  in 
which  a  systematic  arrangement  enables  the 
ZoUverein  to  contribute  from  each  state  what 
it  can  best  contribute,  we  may  take  the  depart  • 
ment  of  Drugs^  Perfumery^  Dyeing  and  Tanning 
wuUerialt  and  Printing  nuUerials,  Here  we 
find  that  balsams  and  mountain  herbs  will  be 
exhibited  from  Hirscbberg.  Perfumes  by 
Farina  (the  elder  and  younger  of  Cologne), 
by  other  houses  in  that  city,  and  in  Dusseldorf. 
Specimens  of  woad — an  article  which  was 
once  of  great  commercial  importance — will  be 
sent  from  Erfurt,  where  the  last  remnant  of 
its  cultivationhas  been  still  preserved.  Madder 
and  madder  dyes  will  be  sent  from  Mul- 
hausen  ;  indigo  carmine  from  Cologne  ; 
printing  ink  from  Morkttift  (in  Lower  Fran- 
conia),  and  from  Mayence  ;  ink  for  copper- 
plate printing  from  Frankfort- on-the- Maine; 
extract  of  gall-nuts  from  Batisbon ;  alkaloid 
and  Peruvian  bark  from  Bhenish  Hesscn; 
printing  colours  from  Leipsic  ;  aquarell, 
Indian  ink,  and  paints  from  Saalfeld,  in 
Meiningen. 

In  respect  to  textile  materials,  fleeces  will 
be  sent  from  Limmenan,  Dombran,  Zwerbrodt, 
Hennersdorf,  and  Oberberg,  all  in  Silesia; 
from  several  places  in  the  Grand  Dukedom 
Posen,  Prussia  proper,  Brandenberg,  and 
Saxony.  Baw  sUk  will  be  exhibited  from 
Berlin  and  the  Grand  Dukedom  Posen. 
Bristles  of  peculiarly  good  quality  will  be  sent 
from  Alach,  in  the  neighbourhood  of  Erfurt. 
And  so  likewise  in  respect  to  tanned  leather. 
Hides  will  be  sent  from  Neckarsteinach  (ex- 
hibiang  a  novel  and  peculiar  process  of 
tannmg);  from  St.  With,  Muhlheim,  Trier, 
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Bingen,  and  Mayence.  The  eastern  provinces, 
Berlin,  Magdeburg,  Stettin,  Weissenfels, 
Miihlhausen,  and  Gera,  will  send  samples. 
Lacquered  leather,  skins,  &c.f  will  be  sent  from 
Palgorsheim  in  Bavaria,  Bingen,  Offenbach, 
Frankfurt,  Worms,  and  Mekenheim.  Sheep 
skins  and  morocco  leather  will  be  sent  from 
Waldin,  on  the  Lahr,  in  Baden ;  parchment 
and  dramskins  from  Erfrirt;  instrument 
leather  frt>m  Altenburg  ;  saddlery,  harness, 
Bussian  and  strop-leather  will  be  forwarded 
from  Trier,  Barmen,  and  the  Marches.  String- 
gut  will  be  sent  from  Tilsit  and  Briiel ;  animal 
glue  from  Cologne,  Miihlhausen,  and  Stral- 
sund;  grainy  and  fine-ground  animal  charcoal 
from  Tilsit;  carmine,  and  other  animal  dye- 
Btuflb,  from  Elberfeld,  Berlin,  liegnitz,  and 
Schwoinfurt 

Nearly  all  the  other  departments  are  equally 
rich  in  examples. 

The  shipping  trade  between  Great  Britain 
on  the  one  hand,  and  the  entire  of  Germany 
on  the  other  (including  both  Austria  and  Prus- 
sia) exhibited  the  following  results  in  1850. — 
The  vessels  which  entered  British  ports  were 
8,147,  of  464,770  tons;  while  those  which  left 
British  ports  were  2914,  of  405,218  tons. 

GERMINATION  is  the  first  growth  of  a 
seed,  the  act  by  which  it  exchanges  the  con- 
dition of  an  embryo  for  that  of  a  young  plant. 
Attempts  have  been  made  to  expedite  the  pro- 
cess of  germination  by  steeping  seeds  in  a 
weak  solution  of  chlorine,  but  no  practical 
advantage  has  been  derived  from  the  experi- 
ment A  more  effectual  plan  has  been  found 
for  hard-shelled  seeds,  such  as  those  of  the 
Acacia,  namely,  boiling  the  seeds  for  a  period 
between  one  and  five  minutes. 

GERSl  In  this  department  of  Fhmce, 
wheat,  maize,  peas,  beans,  oats,  and  lye  are 
grown  in  quantity  more  than  sufficient  for  the 
consumption.  Marble,  building-stone,  plaster- 
of-Paris,  marl,  potters'  day,  and  a  frisible  spar 
used  in  glass  and  china  works  are  found. 
Some  mineral  springs,  but  no  metals,  are 
found  in  the  department.  Of  manufacturing 
industry  there  is  little.  Coarse  woollens, 
bricks,  glass,  pottoiy,  and  other  articles  of 
common  necessity  are  made  for  home  use. 
The  quantity  of  leather  tanned  is  in  excess  of 
the  consumption,  and  some  of  it  is  exported. 
The  other  exports  are  brandy,  wine,  com, 
fiour,  wool,  poultiy,  and  cattle.  The  quantity 
of  wine  produced  in  this  department  yearly  is 
about  25  millions  of  gallons,  about  one-fourth 
of  which  is  used  for  home  consumption,  and 
the  greater  part  of  the  remainder  is  distilled 
into  brandy,  known  by  the  name  of  Armagnao, 
from  the  former  name  of  the  district  In 
quantity  of  alcohol,  the  Axmagnao  brandies 


bear  to  the  Cognac  the  ratio  of  about  8  to  0* 
Until  lately,  all  brandies  paid  in  France  the 
same  duty,  whence  came  the  general  preference 
for  Cognac,  as  it  contained  a  greater  quantiQr 
of  alcohol.    But  for  mildness  and  delicacy  of 
flavour,  and  for  a  peculiarly  agreeable  aroma, 
both  of  which  qualities  improve  with  age, 
the  Armagnao  is  a  very  superior  spirit ;  and  it 
has  this  advantage  over  Cognac,  that  it  comes 
from  the  still  at  a  strength  ready  for  con- 
sumption,  whereas  Cognac  requires  redaction 
of  strength,  which  process,  it  need  not  be  said, 
endangers,  and  may  mar,  the  peculiar  excel- 
lencies of  that  spirit    The  best  qualities  of 
Armagnao  are  distilled  from  two  varieties  of 
white  grape,  called  piquepoul  and  c^irct,  in  the 
cantons  of  Montr^,  Eauze,  Cazaubon,  Man- 
det,  and  Nogaro. 

GHEE,  is  a  species  of  butter  used  by  the 
natives  of  India.  The  milk,  when  first  taken 
firom  the  animal,  is  boiled  in  earthen  pots  for 
an  hour  or  two ;  it  is  then  allowed  to  cool, 
and  a  litUe  curdled  milk,  called  Tyre,  is  added 
to  promote  its  coagulation.  By  the  next 
morning  the  whole  mass  has  been  converted 
into  tyre,  or  coagulated  acid  milk.  This  milk, 
well  churned  and  boiled  with  water,  produces 
the  ghee,  which  is  rather  distasteful  to  Euro- 
peans. 

GHENT,  the  capital  of  East  Flanders,  in 
Belgium,  was  formerly  one  of  the  most  famous 
manufacturing  and  commercial  cities  in  Eu- 
rope. By  the  prosperity  consequent  on  its 
manufacturing  industiy,  the  city  increased  so 
rapidly,  that  towards  the  end  of  the  thirteenth 
century  it  exceeded  Paris  in  extent  and  popo- 
lation.  At  the  beginning  of  the  fifteenth  cen- 
tury, the  number  of  its  citizens  employed  in 
the  manufacture  of  woollens  is  said  to  hate 
amounted  to  40,000.  Ghent  afterwards  sank 
in  commercial  importance ;  but  it  has  never- 
theless continued  to  be  a  place  of  consider- 
able note. 

About  19,000  persons  are  employed  m  spin- 
ning, weaving,  bleaching,  and  printing  eotu>D. 
Sugar  refining  is  carried  on  to  a  laiige  extent 
in  several  establishments.  Among  the  varions 
other  manufactures  are  those  of  lace,  silk- 
weaving,  salt-refining,  paper  making,  woollen 
cloths,  tanning,  bleaching,  aoap-boiling,  and 
pin-making. 

GIBBONS,  GRINUNG.  At  a  time  when 
the  beautiftd  art  of  carving  is  undergoing  snch 
a  judicious  revival,  and  is  about  being  appli^ 
80  largely  to  decorative  purposes,  it  is  ricl)t 
to  pay  a  tribute  of  admiration  to  GrinlioR 
Gibbons,  whose  taste  produced  such  exquisite 
specimens  of  the  art  nearly  two  centuries  aj:o. 
Having  been  recommended  by  Evelyn  to 
Charies  II.,  he  was  employed  by  that  voniitk 
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OB  the  oraamental  carving  of  the  chapel  at 
Windsor;  he  produced  such  emhlematical 
objects  as  doves,  pelicans,  palm-branches,  &c. 
For  the  choir  of  St.  Paul's  he  carved  much  of 
the  foliage  and  festoons  belonging  to  the  stall 
woik,  and  those  in  lime-tree  which  decorate 
the  side  aisles  of  the  choir.  Much  of  his 
choicest  work  is  at  Chatsworth:  mere  oma- 
nent,  indeed,  such  as  foUage,  flowers,  fea- 
thers, Ac ;  but  finished  with  such  exceeding 
delicacy  and  truth,  that  the  workmanship  not 
only  confers  value  on  the  material,  but  also 
OQ  the  subject.  Occasionally  he  exerted  his 
ddn  on  subjects  altogether  trivial  in  them- 
f dves,  and  merely  curiosities  in  art ;  such  as 
feathers  and  pens,  that  might  be  mistaken  for 
real  ones.  He  presented  to  the  Duke  of 
Devonshire,  on  completing  his  labours  at 
Chatsworth,  a  point-laco  cravat,  wrought  up 
in  wood.  At  Southwick,  in  Hants,  he  carved 
the  embellishments  of  an  entire  giUery;  and 
thw  those  of  a  room  at  Petworth,  which  has 
generally  been  deemed  one  of  his  chief  per- 
formances.    Gibbons  died  in  1721. 

GIBBALTAR.  This  celebrated  rock-for- 
tress  is  ao  much  more  important  in  a  military 
than  an  industrial  point  of  view,  that  we  need 
say  little  of  it  in  this  place.  The  natural  pro- 
doetions  are  wild  rabbits,  woodcocks,  teal,  and 
partridges.  The  trade  of  Gibraltar  is  not  large. 
The  British  produce  exported  thither  in  1849 
smocmted  to  033,481/.  The  principal  imports 
thence  to  Great  I3ritain  in  the  same  year  con- 
Bated  of  bark  for  tanning,  gum  Arabic,  raw 
alk,  and  brandy.  Mail  steamers  call  at  Gib- 
Hhar  three  times  a  month,  firom  Southamp- 
ton ;  these  steamers  keep  up  a  communication 
between  Gibraltar  and  Vigo,  Oporto,  Cadiz, 
Malta,  Alexandria,  and  Constantinople.  In 
iact,  Gibraltar  is  a  kind  of  half-way  station  on 
the  overland  route. 

GILDING.  In  the  gilding  of  articles  of 
metal,  pure  gold  is  first  combined  or  amalga- 
mated with  quicksilver,  by  boiling  the  gold  in 
five  or  six  times  its  weight  of  quicksilver.  The 
boiling  mixture  is  potued  into  cold  water,  by 
vineb  it  loses  a  great  deal  of  its  fluidity ;  and 
it  b  then  squeezed  through  chamois  leather. 
The  Mwlgftm  has  now  the  consistence  of  a 
KiiTelay,  has  a  greasy  and  gritty  feel,  and  is 
b  the  moet  convenient  state  for  being  weighed 
o«t  into  portions  requisite  for  each  respective 
^■anti^  of  work.  The  main  object  of  bring- 
ing the  amalgam  to  this  consistence  and  these 
proportions  is  to  have  it  in  a  form  convenient 
for  division  and  apportionment,  as  well  as  for 
the  sake  of  having  a  uniform  standard  by 
vhich  to  ascertun  the  quantity  and  value  of 
^  gdd  employed. 
Ob  the  application,  however,  of  this  amal- 


gam to  the  siufaces  of  metal,  it  is  found 
that,  as  there  is  no  chemical  affinity  between 
the  substances  thus  brought  into  contact,  the 
direct  union  of  them  is  impossible.  Nor  can 
it  be  effected  by  allowing  them  to  remain  in 
contact  for  any  length  of  time.  The  interven- 
tion of  a  solution  of  nitrate  of  mercuiy  is 
therefore  used.  The  solution  is,  by  the  ope- 
ratives, termed  '  quick-water.'  When  a  piece 
of  copper  or  brass  is  immersed  in  or  brought 
in  contact  with  this  solution,  its  surface  is  im- 
mediately converted  into  an  amalgam.  To  this 
amalgamated  surface  mercuiy  and  gold  amal- 
gam closely  adheres,  by  means  of  the  mole- 
cular attraction  of  the  particles  of  the  fluid 
metals  for  each  other. 

The  manner  in  which  this  agent  is  applied 
in  practice  varies  according  to  the  description 
of  articles  to  be  gilt  If  they  are  small, 
strong,  and  to  be  gilt  all  over,  as  copper 
buttons,  buckles,  and  rings,  a  quantity  of 
them,  three  or  four  pounds  in  weight,  is  put 
into  a  deep  glazed  earthen  pan,  or  *jowl;' 
to  these  are  added  about  three  or  four 
tea-spoonfuls  of  the  ^quick-water,'  together 
with  the  requisite  portion  of  amalgam.  The 
whole  is  then  thoroughly  stirred  with  a  brush 
or  stick,  till  the  amalgam  entirely  covers  the 
surface  of  eveiy  article.  When  they  are  com- 
pletely covered,  they  are  by  some  gilders 
rinsed  in  cold  water  and  dried  by  shaking  in 
a  bag  of  warm  sawdust;  while  by  others  this 
part  of  the  process  is  postponed  to  a  later 
period  of  the  operation,  and  they  are  put  in 
their  wet  state,  with  the  generated  nitrate  of 
copper  still  hanging  about  them,  into  the 
cage. 

The  *  gilding-cage*  is  made  in  a  cylindrical 
form,  and  is  generally  about  18  inches  in 
length  by  9  or  10  in  diameter.  It  is  formed 
of  coarse  iron-wire  gauze,  supported  by  an 
external  framework  of  iron,  and  furnished 
with  a  solid  iron  door  at  one  extremity.  It  is 
provided  with  an  axle,  which  extends  to  a 
length  of  about  three  feet  firom  the  end  at 
which  the  door  is  placed,  and  is  then  termi- 
nated by  a  winch,  and  to  a  distance  of  five  or 
six  inches  in  the  opposite  direction.  The 
articles  under  process  of  gilding  are  placed  in 
this  cage,  and  the  door  of  it  securely  fastened; 
it  is  then  suspended  by  its  axle  on  two  sup- 
ports in  an  iron  cylinder.  The  cylinder  being 
previously  heated  by  a  coal  fire  beneath  it,  to 
such  a  degree  as  to  be  red-hot  over  a  large 
proportion  of  its  inferior  surface,  the  cage  is 
introduced,  and  the  doors  of  the  cylinder 
closed.  The  heated  air  contained  within  the 
cylinder  soon  raises  the  temperature  of  the 
substances  immersed  in  it,  and,  as  the  cage  is 
kept  continually  revolving,  they  have  all  aa 
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equable  share  of  heat,  and  allow  of  a  nearly 
equal  evaporation  of  the  mercoiy  fh>m  all 
their  surfaces.  The  hinder  part  of  the  cylinder 
is  connected  with  a  chamber  and  flue  so  con- 
structed as  to  cany  off  the  deleterious  flunes 
of  the  mercury. 

After  the  cage,  with  its  contents,  has  been 
in  the  cyliodei  for  a  length  of  time,  varying, 
according  to  the  temperature  at  which  it  has 
been  kept,  from  five  minutes  to  a  quarter  of 
an  hour,  the  mercury  will  be  found  to  have 
entirely  evaporated  Arom  the  gilt  surfaces. 
Another  application  of  'quick-water,'  and 
another  heating  in  the  cage,  are  sometimes 
necessary  to  bring  the  surface  to  a  proper 
state.  The  gilt  articles  are  then  'heightened,' 
which  is  done  by  continuing  to  revolve  them 
at  the  same  high  temperature  within  the 
cylinder,  occasionally  taking  out  the  cage  and 
shaking  them  together,  that  they  may  all  have 
an  equal  share  of  the  heat  The  end  in- 
tended to  be  effected  is  a  partial  oxidation  of 
the  surface  of  the  gold.  This  partial  oxida- 
tion occasions  a  slight  diflbrenee  of  colour, 
which  is  perceptible  by  an  experienced  eye, 
and  confers  on  the  gold  a  degree  of  that  orange 
oolour  which  is  so  generally  admired  in  golden 
and  gilt  articles. 

Buttons  and  articles  of  a  similar  description 
are  often  gilt  only  on  their  tops,  or  on  some 
other  portion  of  their  surfaces,  while  the  re- 
mainder is  left  uncovered  with  gold,  and  of 
the  native  colour  of  the  metal  of  which  they 
are  manufactured.  This  is  accomplished  by 
brushing  them  over  the  part  to  be  gilt  with  a 
hard  brush  wetted  with  'quick-water,'  or  by 
rubbing  it  with  a  piece  of  chamois  leather 
similariy  moistened.  They  are  afterwards 
briskly  rubbed  with  a  dry  brush.  They  are 
then  put  into  the  <  gilding-cap,'  which  is  a 
white  felt  hat  of  a  peculiar  sort  and  shape. 
The  amalgam  is  put  into  the  gilding-cap  along 
with  them.  The  whole  is  then  well  shaken 
together  for  a  few  minutes,  when  the  amalgam 
will  be  perodved  dinging  to  the  amalgamated 
parts  of  the  goods,  but  leaving  the  remainder 
in  their  ori^al  state.  They  are  then  put 
into  the  cage,  the  merDury  is  evaporated,  and 
they  are  aiteiwards  heightened  in  the  manner 
already  described. 

For  larger  goods,  and  where  considerable 
portions  cf  hidden  surface  are  not  required  to 
be  gilt,  there  are  two  modes  of  preventing  the 
amalgam  flrom  adhering  to  those  parts.  One 
is  to  lacquer  those  parts,  and,  after  the  spirit 
of  wine  is  thoroughly  evaporated,  to  immerse 
them  in  the  quick- water,  and  afterwards  apply 
the  amalgam.  The  other  mode  of  applying 
the  gold  is  to  distribute  the  quick- water  over 
the  parts  rsquiriag  it  by  a  small  bru^  or 


camel's  hair  pencil,  and  these  then  have  tiie 
amalgam  applied  as  before.  If,  as  is  some- 
times the  case,  the  goods  are  to  be  entirely 
covered,  they  are  immersed  at  once  in  the 
quick-water.  If  the  articles  are  of  akmd  vbich 
would  be  injured  by  revolving  in  the  cage,  the 
heating  is  effected  by  other  means.  Oilt 
articles  are  afterwards  coloured  to  a  deeper 
orange  tint  by  the  application  of  several  che- 
mical mixtores  aided  by  heat 

Most  gilt  articles  are  burnished  by  a  stone 
burnisher,  formed  of  a  polished  piece  of  hlack 
hffimatite.  This  is  fixed  into  a  proper  handle. 
Small  articles,  as  buttons,  d^c,  are  placed  in  a 
lathe,  and  the  stone  applied  to  them  as  they 
revolve ;  and  those  that  do  not  admit  of  this 
are  burnished  by  hand  on  a  table  or  bench. 

Steel  and  iron  are  gilt  by  being  immeised 
in  a  mixture  of  the  nitro-muriate  of  gold  with 
sulphuric  ether  or  alcohol.  By  comWning 
these  liqtiids  together,  an  alcoholic  solution  of 
gold  is  formed,  fi:om  which  the  metal  is  pre- 
cipitated by  the  iron  or  steel. 

Ivory  may  be  gilt  by  immersing  it  tost  in  a 
solution  of  sulphate  of  iron,  and  afterwanis  in 
one  of  nitro-muriate  of  gold. 

The  edges  of  the  leaves  of  books  are  gUt  hy 
applying  to  them,  when  squeezed  in  a  press, 
a  composition  of  four  parts  Armenian  hole 
and  one  part  sugar-candy,  ground  together 
with  the  white  of  eggs.  Gold  leaf  is  then  laid 
on,  and  is  afterwards  burnished  by  rubbing 
with  a  polished  piece  of  agate. 

The  gilding  of  porcelain  is  accomplished  by 
the  application  of  gold-leaf  during  the  process 
of  its  manufacture,  which  is  fixed  by  that  in- 
tense heat  which  confers  on  this  substanee  it^ 
enamel  or  glaze,  and  is  afterwards  barmsbed 
by  a  stone  as  above  described. 

Oarved  wood  or  wood-mouldings  are  gilt 
by  laying  on  a  foundation  of  whiting  and  size, 
and  a  f\irther  series  of  layers  of  gold-size,  to 
which  leaf-gold  is  made  to  adhere  by  wetting 
the  surface  underneath  it :  this  is  *  bnrnish- 
gilding.'  In  « oil-gilding,'  the  gold  is  made 
to  adhere  by  using  oil-gold-size,  instead  of 
bumish-gold-aize  wetted  with  water.  The 
former  Idnd  of  gilding  admits  of  being  bar- 
nished  with  a  smooth  piece  of  agate,  but  not 
the  latter. 

Glass  may  be  gilt  by  applying  leaf-gold  to 
the  glass  when  wetted  with  a  solution  of 
isinglass. 

For  the  process  of  Electro-Hating,  which  i^^ 
now  mnch  employed  as  a  substitute  for  metal- 
gildinp:,  see  Ki.ECTiio-METAix.unoT. 

GIN,  or  GYN,  a  machine  employed  instead 
of  a  crane,  chiefly  by  artillerymen,  for  the 
purpose  of  raising  guns,  howitzers,  Ac  oo 
their  carriages.    It  oonsiatB  of  tbree  roufid 
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poles,  plaeej  up  in  a  pyramidal  fonn,  witliin 
wbieh  a  windlass  and  tackle  afford  the  means 
of  raising  weights.  A  similar  contrivance  is  often 
mad  in  th«  coarser  kinds  of  Engineering. 

Oim  is  abo  the  name  of  a  machine  em> 
ployed  in  tlie  United  States  for  cleaning 
cotton;  in  which  a  number  of  revolving  spikes 
disentangle  the  cotton  fihres. 

6INGSR.  This  useful  condiment  is  the 
rootstock  of  a  plant  which  grows  extensively 
m  the  Bast  and  West  Indies,  and  other  hot 
eoontries ;  it  is  one  among  many  species  of 
the  genus  Xingibera,  The  ginger-plant  is 
propagated  either  by  seeds  or  by  cuttings  of 
iht  root.  When  the  cuttings  are  planted  out 
io  spring,  which  is  the  mode  generally  pur- 
soed  in  its  cultivation,  in  the  course  of  three 
or  fiDur  months  the  rootstooka  have  a  mild 
sromatio  flavour ;  and  it  is  in  this  state  they 
an  used  for  the  preparation  of  what  is  called 
jamervtd  ginger.  At  the  end  of  the  same 
year,  or  the  beginning  of  the  next,  they  are 
ooosidfired  fit  to  yiald  the  ginger  of  commerce. 
The  rootstooka  are  then  prepared  in  two 
in^z  either  by  scalding  them  in  boiling 
water,  and  diying  them  with  artificial  heat; 
or  by  peeling,  and  drying  them  in  sunshine. 
The  fonner  method  produces  the  hUink  ging€r 
of  commerce,  and  the  latter  the  w)uU  ginger. 

About  14,000  owta,  of  Ginger  were  imported 
ittl648. 

GINSENG,  is  a  root  found  in  China,  to 
vhieh  extraordinary  properties  have  been 
ascribed.  It  ia  not  only  considered  a  univer- 
sal ramedjr  for  all  maladies,  but  is  spoken  of 
in  the  highest  tecne  as  a  speoiAo  in  particular 
cncomstaaees.  European  botanists  have, 
however,  acme  doubts  eonceming  the  identi- 
fication of  the  plant 

GIBOKDB,  the  laigest  department  of 
Franee,  is  rendered  remarkable,  in  an  agri- 
coltwal  point  of  view,  by  the  district  called 
the  iMmdn.  These  landes  are  sandy  heaths, 
of  which  only  a  small  part  has  been  brought 
into  cultivation,  and  which  occupy  nearly  half 
of  the  department,  extending  from  the  sea  to 
the  valley  of  the  Garonne.  The  sands  of  the 
dowDs  along  the  sea-shore,  driven  inland  by 
the  winds,  gradually  oveiapread  a  eonsiderable 
tnet  of  country,  encroaching  yearly  from  70 
to  %0  feet  along  the  whole  extent  of  the  coast 
The  taereaaiag  devastation  has  however  been 
dteeked  by  planting  broom  and  oUier  shrubs, 
by  means  of  wfaioh  the  sand  has  in  most  parts 
become  fixed. 

The  department  produces  wheat,  rye,  maize, 
and  millet  The  rye  and  millet  are  raised  in 
such  parts  of  the  Landes  as  have  by  dint  of 
noors  been  brought  into  eaUivation.  Ex- 
cellent fruits  and  a  laige  quantity  of  hemp 


are  grown.  But  the  staple  produce  of  the 
department  is  wine,  of  which  40  to  50  millions 
of  gallons  are  produced  annually.  The  finest 
clarets  are  from  this  part  of  France,  as  the 
growths  of  Lafitte,  Latoiir,  Ch^teau-l^IargRUx, 
(these  are  in  the  Medoo  district,  on  the  left  of 
the  Garonne  and  Gironde,  between  Bordeaux 
and  the  sea)  Haut-Brion,  Sauteme,  Barsac, 
and  the  Vins  de  Grave.  The  extensive  woods 
which  skirt  the  sea-coast,  or  pervade  the 
Landes,  consist  chiefly  of  the  pine  {Pinusma- 
titima),  from  which  turpentine,  pitch,  and 
charcoal  are  procured,  as  well  as  timber  for 
building  and  masts  for  vessels.  The  cork- 
tree is  abundant.  The  inhabitants  of  the 
Landes  make  charcoal,  or  tend  the  numerous 
flocks,  which  obtain  scanty  food  amid  these 
sandy  wilds.  The  chief  maoufactures  of  the 
department  are  calico,  muslin,  soap,  chemical 
products,  potteiy,  paper,  vinegar,  brandy, 
sugar,  beer,  leather,  glass,  &c.  Ship -building 
is  extensively  carried  on  in  Bordeaux.  Thero 
are  several  tobacco  factories,  dyehouses,  rope- 
walks  ;  and  a  great  deal  of  salt  is  made  along 
the  coast  The  department  contains  upwards 
of  1,600  wind-mills  and  water-mills,  about  50 
iron-foundries,  and  350  to  400  factories  of 
different  kinds. 

The  most  important  commercial  town  is 
BoBDSAUX.  Next  to  this  is  Biage,  which  has 
linen  and  woollen  factories,  glaas-works,  pot- 
teries, ship-building  yards,  and  a  consiJerable 
commerce  in  wines,  brandies,  spirits,  oil,  soap, 
fruits,  ship-timber,  staves,  ^o.  Vessels  put 
into  the  port  of  Blaye  to  complete  their  oar- 
goes,  and  to  supply  themselves  with  provi- 
sions«  St.  Vivien  has  a  great  trade  in  salt, 
of  which  6,000,000  bushels  are  annually  pro- 
duced from  the  neighbouring  salt-works.  At 
Libourne  the  manufactures  are  of  cotton  yarn, 
iron,  leather,  ropes,  and  nails ;  ship-building 
is  also  carried  on.  The  trade  ia  in  wine  and 
brandy,  oak  staves,  iron,  coal,  and  salt  Cos- 
tiUon  has  cotton  factories,  tan  yards,  rope 
yards,  and  cooperages,  and  nails  are  manufac- 
tured to  a  considerable  extent 

GLAMOBGANSHIEE.  This  is  the  most 
commercial  and  manufacturing  county  in 
Wales.  It  has  all  the  elements  of  increasing 
greatneas.  Its  canals,  its  railways,  its  mines,  its 
manufactures,  its  shipping,  are  all  important 
The  chief  riven,  such  as  the  Taff,  the  Daw, 
the  Ogmore,  the  Avon,  the  Noath,  the  Tawe, 
the  Loughor,  and  the  Cynon,  are  all  made  the 
media  of  bringing  mining  produce  to  the  sea, 
or  have  been  so  until  canals  and  railways  were 
made.  The  Cardiff  Canal  extends  from  Mer- 
thyr  Tvdvil  to  a  point  a  mile  and  a  half  below 
Cardiff ;  about  25  miles.  The  Aberdaze  Canal 
runs  from  the  Cardiff  Canal  to  near  Aberdare ; 
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about  6 1  miles.  The  Neath  Canal  makes  a 
short  cut  between  two  points  on  the  Neath 
Kiver;  about  14  miles  long.  The  Swansea 
Canal  extends  from  Swansea  Harbour  into 
Brecknockshii'e ;  about  17  miles.  The  Pen- 
clawd  Canal  has  a  short  course  of  4  miles 
into  the  SBstuaiy  of  the  Burry.  There  are 
many  railways  for  conveying  minerals,  among 
which  are  the  Dufi^,  Llynvi,  and  Forth 
Cawl;  the  Bridgend;  the  Aberdulais;  the 
Oystermouth;  and  the  Aberavon  railways. 
The  T4f  Yale  Railway  is  both  for  passengers 
and  goods ;  and  so  is  the  South  Wales  Bail- 
way,  which  now  traverses  the  county  from  east 
to  west. 

The  coal-measures  occupy  all  the  northern 
part  of  the  county.  The  miner  finds  coal 
without  any  considerable  descent;  for  the 
whole  county  is  intersected  with  deep  valleys 
in  a  north  and  south  direction ;  and  the  miner, 
taking  advantage  of  this,  drives  levels  into  the 
adjacent  hills  and  obtains  ironstone  and  coal. 
There  are  however  many  mines  in  valleys  and 
low  places.  The  coal  which  occurs  in  the 
county  is  of  vexy  varied  quality  and  applicable 
to  many  different  purposes.  Ironstone  is 
found  in  the  valley  of  the  Neath,  but  most 
abundantly  near  Aberdare  and  Merthyr,  which 
last  may  be  considered  as  the  capital  of  the 
iron  district  of  South  Wales.  There  are  some 
lead  mines  in  the  district  occupied  by  the  car- 
boniferous limestone,  near  Cowbridge  and 
Llantrisaint.  Limestone  is  quarried  in  various 
places. 

A  few  details  illustrative  of  the  produce  and 
industry  of  this  busy  county  will  be  met  with 
under  Cardiff,  Mebthtr,  and  Swansea.  All 
the  chief  towns  will  contribute  towards  the 
Industrial  Exhibition. 

GLASGOW.  This  city  and  its  river  are 
among  the  wonders  of  our  empire.  Until 
1775  the  Clyde  was  only  navigable  by  vessels 
of  very  small  burthen ;  but  since  that  time 
large  sums  have  been  expended  in  its  im- 
provement, the  banks  have  been  widened,  the 
bed  deepened,  and  the  numerous  sand  banks 
and  other  obstructions  to  the  narigation  have 
been  removed.  There  are  now  quays  on  both 
banks  nearly  a  mile  in  length.  Vessels  draw- 
ing 14  feet  of  water  can  come  up  close  to  the 
lowest  bridge.  The  revenue  derived  from  the 
harbour  in  1847  was  54,000/.  Port  Glasgow, 
situated  14  miles  down  the  Clyde,  belongs  to 
Glasgow,  and  is  governed  wholly  by  the  Glas- 
gow magistrates. 

Prior  to  the  union  in  1707,  the  commerce 
of  Glasgow  was  limited  to  France  and  Hol- 
land, and  consisted  principally  in  the  curing 
and  exportation  of  salmon;  but  after  that 


with  Virginia  and  Maryland,  that  before  the 
commencement  of  the  American  War  in  1776, 
which  suspended  the  tobacco  trade,  the  An- 
nual imports  exceeded  50,000  hogsheads.   At 
the  present  time  the  trade  with  the  Umted 
States  and  the  West  Indies,  and  the  timber 
trade  with  North  America,  are  earned  on  upon 
a  very  large  scale.     There  are  about  80,000 
tons  of  iron,  and  130,000  tons  of  coal  ex- 
ported annually  from  tlie  Clyde.    The  ships 
which  are  owned  by  Glasgow  houses  amount 
to  about  600,  with  a  tonnage  of  150,000  tons. 
Glasgow  is  also  quite  as  much  a  mantifu- 
turing  as  a  commercial  town.    With  the  ex- 
ception of  some  large   establishments  near 
Aberdeen  and  Stiriing,  almost  the  entire  oot- 
ton  manufacture  of  Scotland  is  confined  to 
Glasgow  and  the  country  surrounding  it  to 
the  extent  of  25  miles.    The  manufacture  of 
linens,  cambrics,  &c.,  was  first  introduced  into 
Glasgow  about  1725,  the  power-loom  in  1798, 
and  at  the  present  time  the  numerous  esta- 
blishments for  weaving  and  spinning  are  on 
the  most  splendid  scale.    The  School  of  De- 
sign at  Glasgow  is  rendering  valuable  service 
in  respect  to  the  artistic  department  of  textile 
manufacture.  But,  although  the  cotton  rsann- 
factnres  have  hitherto  oonstitated  the  staple 
trade  of  Glasgow,  those  of  iron  become  an- 
nually of  greater  extent ;  and  from  the  peea- 
liarly  advantageous  position  of  the  town,  in  s 
mineralogical  point  of  view,  Glasgow  is  be- 
coming more  and  more  the  centre  of  an  iron 
district,  especially  since  the  introduction  of 
the  hot-blast  in  the  iron  manufiactare.    Ship- 
ping and  steam  engines  are  among  the  im- 
portant manufactures  of  Glasgow. 

Glasgow  is  the  centre  of  a  very  ertensiTe 
system  of  railways,  which  radiate  from  it  in 
every  direction. 

The  population  of  Glasgow  has  increased 
at  a  very  rapid  rate.  It  was  only  14,000  in 
1651 ;  in  1811  it  had  increased  to  112,890;  in 
1821  to  150,818 ;  in  1831  to  207,898 ;  in  \M 
to  274,533 ;  and  it  is  supposed  that  the  pre- 
sent population  is  more  than  370,000. 

In  a  series  of  papers  recently  giten  in 
*  Chambers*  Edinburgh  JoTimal,'  and  founded 
on  personal  researches,  are  some  valoaWe 
statistics  of  the  industry  of  Glasgow  in  1960. 
We  will  note  down  a  few  of  the  more  pro- 
minent features. 

Glasgow  itself  was  estimated  in  1849  to 
contain  367,000  inhabitants;  but  it  is  the 
centre  and  metropolis  of  a  district  which  now 
contains  not  less  than  600,000.  It  is  theme- 
tropolis  for  Paisley  and  ito  shawls;  for  the 
shipping  of  Greenook  and  Port  Glasgow;  for 
Kilmarnock    and  its  carpets;    Ibr   Pollock 


ana   ezporuiuon  ox   saimon ;  dul   aiier  mac    AjunHmocK    aaa   iw   carpvw  i    tvt    *  v^-^^ 
Glasgow  entered  so  extensively  into  the  trade  I  shawB,  Barrhead,  and  Johnston,  and  their 
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eotton  spinning  and  weaying  mills:  for  the 
rale  of  Leven  and  its  bleach  works ;  for  the 
eotton  manofactoring  district  of  Lanark, 
Blan^rre,  andCampsie;  and  for  the  great  iron 
mining  and  smelting  district  of  Aiidrie  and 
Coatbridge. 

The  hnrbonr  of  Glasgow  is  now  fitted  to 
accommodate  vessels  of  1,000  tons  burden, 
ami  exhibits  not  less  than  10,000  feet  of  quays. 
The  largest  merchant  ships,  from  all  parts  of 
the  world,  ean  come  almost  into  the  very 
heart  of  Glasgow ;  and  the  finest  mail  steam- 
ships reeeive  their  engines  from  the  quays 
within  the  limits  of  the  town. 

The  following  is  given,  by  the  authority 
■Ihided  to  above,  as  the  result  of  a  very  care- 
ful eoqiiuxy  into  the  textile  factories,  and  those 
immediately  dependent  on  textile  manufao- 
tixres,  in  Glasgow  in  1850 ;  giving  the  number 
ci  finBS,  and  the  number  of  operatives  em- 
ployed:— 

Firms. 
Cotton  and  thread  spinners     76 
Power  loom  weavers         . .     24 


Hand  loom  weavers 
Calico  manufacturers 
Gingham      „ 
Muslin  „ 

Silk 


n 


n 


Carpet 

Shawl  „ 

WooQen  and  worsted 
Bope  and  sail  makers 
Calico  printers  A  bleachers 

Calenders  and  packers 
Bengnars  and  block  cutters 
Cylinder  engravers 

»U8 


240 
37 
40 
22 
16 
5 
10 
14 
45 
64 
50 
48 
85 
6 

160 


OpentiTet. 

25,000 

8,640 

8,200 

4,000 

1,840 

920 

720 

140 

260 

64 

1,570 

840 

1,860 

1,400 

500 

520 

750 

700 


882  47,924 
These  nombers,  even  supposing  them  to  be 
■trietly  correct,  could  only  apply  to  one  parti- 
cular week ;  but  they  afford  a  useful  approxi- 
TMtion.  Besides  the  operatives  employed  by 
these  Anns,  there  are  many  thousand  clerks, 
paekos,  sod  porters.  These  numbers  refer 
to  Glasgow  alone;  the  textile  factories  in 
Pai»lcj  and  the  other  towns  of  the  Glasgow 
diftrict  form  a  wholly  distinct  series. 

Vast  as  these  textile  manufactures  are,  they 
tmij  employ  two-thirds  of  the  regular  opera- 
tive of  the  Glasgow  district,  the  other  third 
tang  employed  chiefly  in  the  mineral  and  che- 
jcieal  manufactures.  On  the  east  and  south 
<^  Glasgow  the  district  is  bristled  with  iron 
lomaees.  There  are  in  this  district  about 
100  ilrms  engaged  in  the  smelting  and  casttng 
ij  whom  600^000  tons  of  iron  are 


now  annually  manufactured.  At  the  Govaii 
and  Calder  works  alone  (Messrs.  Dixon's)  are 
no  loss  than  13  blast  Aimaces ;  at  Gartsherrie 
(Messrs.  Baird's)  16;  at  Dundyvan  (Messrs. 
Wilson's;  10;  at  Tollcross  (Messrs.  Dunlop's) 
9;  at  the  Monkland  works  6. 

The  customs'  receipts  at  Glasgow  in  1850 
wete  045,660/. ;  and  those  of  Greenock  (which 
in  many  respects  may  be  deemed  a  second 
port  for  Glasgow  commerce)  383,487/. ;  making 
a  total  of  upwards  of  a  million  sterling  for  the 
Clyde  ports. 

The  chemical  works  are  another  mighty 
element  of  Glasgow  industiy.  At  the  St  EoUox 
works  of  Messrs.  Tennant  chemical  manufac- 
tures are  conducted  on  a  scale  which  no  other 
establishment  in  the  world,  we  believe,  equals; 
and  there  are  many  others  of  considerable 
magnitude. 

Glasgow  is  well  fitted  to  take  a  commanding 
position  in  any  Exhibition  of  the  World's  In- 
dustry. 

GLASS  MANUFACTURE.  This  trans- 
parent and  beautiful  substance,  though  ex- 
ceedingly brittle  while  cold,  is  rendered  so 
flexible  and  tenacious  by  a  high  degree  of 
heat  that  it  may  with  the  utmost  facility  be 
moulded  into  any  form.  It  is  so  ductile  while 
heated,  that  it  may  be  spun  into  filaments  of 
the  greatest  conceivable  fineness,  and  these 
when  cold  are  pliant  and  elastic  in  a  high 
degree. 

The  time  at  which  glass  was  invented 
is  very  uncertain.  The  ancient  Egyptians 
were  certainly  acquainted  with  the  art  of  glass 
making.  The  manufacture  was  long  carried 
on  at  Alexandria,  from  which  city  the  Romans 
were  supplied  with  that  material ;  but  before 
the  time  of  Pliny  the  manufacture  had  been 
introduced  into  Italy,  France,  and  Spain. 
Glass  utensils  have  been  found  among  the 
ruins  of  Herculaneum.  The  application  of 
glass  to  the  glazing  of  windows  is  of  compa- 
ratively modem  introduction.  Th^  earliest 
manufacture  of  flint  glass  in  England  was 
begun  in  1557,  and  that  of  plate  glass  in  1673. 
The  principal  seat  of  the  manufacture  in  Eng- 
land is  at  Kewcastle-upon-Tyne  and  the  neigh- 
bouring town  of  Shields ;  next  in  importance 
is  Stourbridge;  then  the  .works  in  and  near 
Liverpool,  including  the  Plate-glass  Com- 
pany's establishment  at  Ravenhead;  next 
follow  Bristol,  Warrington,  Birmingham. 
Leeds,  and  London.  There  are  several  manu- 
factories in  Scotland  and  Ireland. 

There  are  five  distinct  kinds  of  glass,  which 
difier  from  each  other  in  regard  to  some  of 
the  ingredients  of  which  they  are  made,  and 
in  the  processes  of  manufacture.  These 
kinds  veeJUnt  glau^  or  cryxUd;  crown  glassy  or 
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German  sheet  plats;   broad  glass,  or  common 
window  glass ;  bottle  glass  ;  and  plate  glass. 

The  principal  ingredients  used  for  the  pro- 
duction of  each  of  these  kinds  of  glass  are 
silex,  or  flint,  or  sea  sand,  and  an  alkali  The 
differences  in  the  various  kinds  result  ftom 
the  description  of  alkali  employed,  and  from 
the  addition  of  certain  accessory  materials, 
tisually  metallic  oxides.  The  alkidi  employed 
for  making  flne  flint  glass  is  purified  pearl- 
ash.  Barilla,  kelp,  and  wood  ashes,  com- 
hined  with  many  impurities,  are  used  for  ma- 
king inferior  kinds  of  glass :  the  impurities 
even  assist  towards  fiising  the  silez.  Coarse 
alkaline  substances  all  contain  iron  in  some 
degree,  and  it  is  to  the  presence  of  this  metal 
that  the  green  colour  of  common  glass  is  owing. 
FUnt  Glass,  known  in  otlier  countries  under 
the  name  of  dystal,  is  the  most  generally 
nse^il,  the  most  brilliant,  and  the  heaviest 
description  of  glass.  The  following  is  one 
among  many  ratios  of  ingredients : — 
120  parts  fine  clean  white  sand, 
40  „  well  purified  pearlash, 
35  „  litharge,  or  minium, 
18  „  nitre;  and  a  small  quantity  of 
the  black  oxide  of  manganese.  The  litharge 
is  employed  to  assist  the  sand  to  melt ;  nitre 
is  used  to  dissipate  carbon,  and  manganese  to 
<Ussipate  colour.  The  ingredients  are  inti- 
mately mixed  together  before  they  are  put 
into  the  crucibles  or  pots,  which  are  previ- 
ously placed  in  the  furnace.  A  very  strong 
and  long  continued  heat  is  necessary,  not  only 
for  the  perfect  ftision  and  amalgamation  ol 
the  materials,  but  also  Ibr  the  discharge  of  the 
impurities  which  they  contain.  The  glass  is 
cooled  down  to  a  pasty  mass,  and  then  wrought 
There  is  perhaps  no  process  of  manufacture 
which  excites  so  much  the  surprise  and  admi- 
ration of  a  stranger  as  that  of  fashioning 
flint  glass  into  all  tiie  various  objects  of  conve- 
nience and  ornament  for  which  it  is  employed. 
To  see  a  substance,  proverbially  brittle,  blown 
by  the  human  breath,  pulled,  twisted,  cut, 
and  then  joined  again  with  the  greatest  faci- 
lity, never  fails  to  strike  with  astonishment 
those  who  are  unaccustomed  to  the  sight. 
The  tools  with  which  all  these  operations  are 
performed  are  of  the  most  inartificial  descrip- 
tion, and  do  not  appear  to  have  received  any 
notable  improvement  from  the  eariiest  records 
of  the  manufacture. 

Crown  Glass. — ^This  is  the  best  description 
of  window  glass ;  and  one  recipe  for  it  is : — 
120  parts  of  white  sand, 
60     „     purified  pearlash, 
30     „     saltpetre, 
2     „     borax, 
1     M     arseniCi 


with  the  addition  of  a  minute  quantity  of 
manganese.   Crown  glass  is  made  by  bloving, 
in  the  form  of  circular  plates  of  00  to  60 
inches  diameter.    A  quantity  of  glsss  in  the 
pasty  state  is  collected  upon  the  end  of  a  bol- 
low  iron  tube;   and  this  glass  is  then  con- 
verted, by  blowing  through  the  tube,  intA  a 
hollow  globe  of  the  requisite  thickness.    This 
globe  is  transferred  to  the  end  of  the  rod,  and 
after  several  re-heatings  it  is  twiried  round  b; 
the  workman  somewhat  in  the  manner  that  a 
mop  is  twirled  to  drive  off  the  moistnre;  with 
this  twirling  the  softened  material  is  conti- 
nually driven  off  ftom  the  centre  by  the  oen- 
trilVigal  force,  until  at  length  the  whole  sub- 
stance is  converted  into  a  flat  disc  of  orcolir 
form,  and,  except  at  the  centre,  where  it  is 
attached   to   the  rod,  of  a  uniform  thidt* 
ness. 

Broad  Giass  is  an  inferior  kind  of  wiodov- 
glass,  made  with  a  cheaper  kind  of  alkali.  It 
id  blown  to  a  cylindrical  form,  cut  open,  and 
spread  into  a  flat  plate. 

Bottle  Glan  is  still  inferior  in  qnaUtj  to 
broad  glass,  the  alkali  employed  being  the 
cheapest  that  can  be  procured,  with  the  addi- 
tion of  a  portion  of  lime  to  assist  fusion. 
Bottle  glass  is  fashioned  by  blowing  into 
hollow  moulds. 

Plate  Glass  is  both  blown  and  oast  The 
following  proportions  and  ingredients  ai« 
given  by  Parkes  : — 

Lynn  sand,  well  washed  and  dried   790  paHs- 
Alkaline  silt,  containing  40  per  cent 

of  soda  .        450    „ 

Lime,  slaked  and  sifted  •         80 

Nitre     ...  .         8A 

Broken  plate  glass       .  .       42ft 


n 


n 


}» 


ITOOpttts. 

It  requires  40  hours*  exposure  to  the  full 
heat  of  the  furnace  to  reduce  the  materials  to 
the  proper  state  of  Aision  and  vitriftcttion. 
When  tills  is  accomplished,  the  glass  is  tiaas- 
ferred  firom  the  melting  pot  to  a  large  v«9s^l 
called  a  cuvette,  and  ftom  this  to  a  larg^  rs.^^* 
ing  table,  where  it  is  distributed  by  mean^  f*( 
a  roller  over  the  whole  suHkce  of  the  tabl^, 
bars  of  metal  being  placed  at  each  ttde  alone 
its  entire  length,  and  across  the  bottom,  in 
order  to  prevent  the  glass  fVom  running  np^^n 
the  floor.  The  easting  of  lax^  plates  of  gl<^^^ 
is  one  of  the  most  beantifVil  processes  in  th^ 
arts:  the  large  mass  of  melted  glass,  ren- 
dered in  a  high  degree  Inminons  by  heat,  ex 
hibits  changing  colours  in  the  sheet  after  the 
roller  has  been  passed  over  it. 

When  annealed,  which  all  glass  tequirfs  tn 
be  before  using  [AmnsAUiro],  the  plates  of 
glass  are  ground  with   powdeic^d  IBnts,  sad 
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then  wiUi  emeiy  powder,  and  are  aftenrarda 
polished  with  oxide  of  iron  laid  upon  woollen 
pedfl.  Plate  glass  is  silvered  for  lookiog 
glasses  with  an  amalgam  of  meroury  and  tin* 
foiL 

There  has  perhaps  never  been  known  a 
more  signal  effect  produced  on  a  mannfacture 
bj  fiscal  arrangements,  than  that  which  has 
resulted  fkt>m  the  removal  of  the  glass  daty  in 
1840.    What  is  the  amount  of  this  effect,  it 
would  be  difficult  to  say,  as  there  is  no  account 
now  kept  by  the  excise  of  the  quantity  of 
glass  manufactured.     Until  1846  the  excise 
regulations  were  most  vexatious  to  the  glass 
nuDofaetiirer.     The    annealing  ovens  were 
under  loek  and  key,  and  no  glass  could  be  put 
in  or  taken  out  of  them  without  the  presence 
and  aaaotion  of   the  excise  officers.      The 
efforta  of  the  manufacturers  to  improve  their 
wares  were  paralysed ;  for  they  could  not  even 
ittstitate  experiments  without  paying  duty  for 
the  glass  wasted  in  so  doing.    The  sum  rea- 
lised  to  the  revenue  in  1810  amounted  to 
11&/KX)/.     Tha  export  has  very  largely  in- 
creased since  the  remission  of  the   excise 
dotgr:  in  18d0  it  amounled  to  336,6U  cwts.  of 
flint,  window,  and  bottle  glass,  besides  plate 
glass,  which  is  estimated  by  measure  and  not 
hy  weight :  the  value  of  all  the  four  kinds  was 
308,3461. 

It  may  be  safely  asserted,  that  without  the 
Koosssioa  of  the  glass  duty  in  1846,  the  Palace   stages  of  progress,  some  of  thera  alnost  nn- 
of  Indnstiy  in  Hyde  Park  could  not  have   paralleled  in  size;   and  the  other  kinds  of 


fashioned  into  an  amazing  yariety  of  utensils 
and  implements.    Rough  plate  for  skylights 
and  conservatories,  and  roagh  plate  for  floors 
(as  much  as  an- inch  and  a  half  in  thickness); 
glass  tiles  and  slates;  perforated  glass  lor 
ventilation ;  glass  milk  pans,  cream  pots,  lac- 
tometers, preserve  jars,  pastry  slabs,   rolling 
pins,  glass  syringes,  leech  glasses,  and  pill- 
making  slabs ;  bee  glasses,  propagating  glasses, 
wasp  traps,  cucumber  glasses,  hyacinth  cups, 
flower  dishes,  crocus  glasses,  peach  and  grape 
protecting  glasses,  and  fern  shades  ;  glass  cor- 
nice poles;  glass  chums, glass  syphons — these 
are  some  among  the  many  articles  now  made 
of  this  beautiful  and  useful  substance. 

An  important  modem  application  of  glass 
is  as  a  material  for  pipes,  in  cases  where  iron, 
stone,  and  wood  would  be  less  efficient. 
Several  hundred  feet  of  glass  pipes  have  been 
recently  laid  down  on  the  estate  of  the  Earl 
of  Zetland. 

A  very  remarkable  and  brilliant  effect  is  now 
produced  in  cut  glass  by  coating  parts  of  the 
interior  with  silver,  on  a  plan  recently  pa- 
tented. A  brief  notice  of  this,  and  of  the 
ordinary  mode  of  silvering  looking  glasses, 
will  be  found  under  Silvsrino. 

The  glass  manufacturers  of  the  Tyne  dis- 
trict are  expected  to  make  a  worthy  display  of 
their  art  at  the  approaching  Exhibition.  They 
will  send  specimens  of  plate  glass  in  all  the 


been  ooostmcted  on  Mr.  Paxton's  plan ;  what- 
ever the  building  might  else  have  been,  it 
woaid  not  have  been  a '  ciystal '  palace.  Un- 
til tbs  dn^  was  removed,  the  successful 
experiments  in  making  large  sheets  on  the 
fimtg  method  would  hardly  have  been 
sod  it  is  only  on  this  method,  and  at 
the  cheap  prices  which  now  prevail,  that  the 
seres  of  glass  oonld  have  been  provided  for 
fibis  bflsatifal  structure.  The  vast  establish- 
oMnt  of  Messrs.  Chance  at  Birmingham  is 
new  one  of  the  most  interesting  centres  of 
iodiutiy  in  the  country :  the  many  hundreds 
id  men  employed ;  the  surprising  skill  with 
wiosh  the  workmen  (Englishmen  and  French- 
awD  voridng  in  hsrmony)  make  the  cylinders 
wiMk  sftsrwards  become  sheets  of  broad 
glass;  and  the  rapidity  with  which  the  im- 
acBse  supply  for  the  Hyde  Park  building  has 
beflo  ftnnished — all  have  tended  to  render 
these  works  lately  well  worthy  of  study. 

Nor  are  there  wanting  examples  of  the 
beneficiel  rasults  of  the  fiscal  change  in  other 
directioDS.  Dairy  glass  is  now  an  important 
artaele ;  sod  we  find  that  in  London  and  other 
Ivge  towns  establishments  have  been  opened 
lor  (he  sela  of  glsss — coarse  but  strong — 


glass  will  be  fittingly  illustrated.  From  St 
Helen's  we  are  promised  other  specimens; 
and  there  can  be  little  doubt  that  this  depart- 
ment of  our  national  manufacture  will  be  well 
represented.  Our  manufacttirers,  in  return, 
will  be  eager  to  see  what  Bohemia  and  Ba- 
varia and  France  can  produce,  in  this  beauti- 
ful branch  of  industry. 

GLASS  PAINTING,  or  STAINING,  i9 
practised  as  follows:  —  The  design  having 
been  first  drawn  on  paper,  the  glass  is  laid 
thereon,  and  the  outline  traced  with  a  coloured 
Aisible  glass.  The  parts  intended  to  be  yel- 
low, orange,  or  red,  are  then  coated,  either  oa 
one  or  both  sides,  according  to  the  tint  re- 
quired, with  a  mixture  composed  of  silver, 
antimony,  and  oxide  of  iron.  The  glass  is 
then  exposed  to  a  red  heat,  in  which  process 
the  tracing  colour  is  fused,  and  adheres  per- 
manently to  the  glass.  The  mixture  of  silver 
and  antimony  stains  the  glass,  but  does  not 
melt,  so  that  the  oxide  of  iron,  which  is  in  the 
state  of  dry  powder,  may  be  brushed  off,  leav* 
ing  the  gla^s  coloured,  but  as  transparent  as 
before.  The  other  colours,  composed,  as  for 
enamel  [En^hbl],  of  a  very  Visible  ^ass  co- 
loured with  metallic  oxides,  sre  then  added^ 
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and  the  glass  is  again  fired.  In  subjects  trliicb 
are  too  large  to  be  executed  in  one  piece,  the 
joinings  are  carefully  arranged  to  run  in  the 
outline;  and  for  draperies,  &c.,  the  artist 
avails  himself  of  glass  already  coloured  in  the 
manufacture  (pot  metal),  and  which  requires 
shadowing,  diapering,  &c. 

In  painting  glass,  the  colours  applied  remain 
on  the  surface  of  the  glass,  and  interfere  witli 
its  transparency.  In  staining  glass,  the  colour 
sinks  into  the  glass  a  very  small  distance,  but 
leaves  it  as  transparent  as  before.  The  only 
colours  which  modem  artists  are  able  to  pro- 
duce by  staining  are  yellow,  orange,  and  red. 
There- are  two  modifications  of  painting  or 
staining  on  glass,  called  melting  and  emboss- 
ing, produced  by  special  chemical  means. 

The  glass  stainei*s  of  SL  Helen's,  New- 
castle, and  other  towns,  are  preparing  large 
and  fine  specimens  of  their  art  for  the  Great 
Exhibition. 

GLAUBER  SALT  occurs  as  a  mineral 
body.  It  is  found  as  an  efflorescence,  and 
also  crystallised;  whitish,  translucent,  and 
having  a  cool  bitter  taste.  It  is  a  hydrated 
sulphate  of  soda. 

GLAZE  ;  GLAZING.  One  of  the  modes 
in  which  the  word  glazing  is  employed  is  to 
designate  the  fixing  of  panes  of  glass  into 
windows.  As  a  manipulative  art,  glazing  is 
very  simple  ;  the  putty  with  which  the  glass  is 
fixed  is  a  mixture  of  whiting  and  hnseed  oil ; 
and  the  glass  itself  is  cut  by  a  diamond  — 
though  (see  Coke)  it  seems  as  if  a  much  less 
costly  material  may  be  made  available  for  this 
purpose.  The  largest  and  most  interesting 
spedmen  of  glazing  ever  yet  executed  is  per- 
haps the  Glass  Palace  in  Hyde  Park:  the 
contrivances  for  enabling  the  workmen  to 
pursue  their  avocations  in  the  most  difficult 
positions  have  been  truly  admirable  for  their 
simplicity  and  efficiency. 

In  the  earthenware  and  china-ware  manu- 
facture glaze  is  the  name  of  the  vitrified  gloss 
or  varnish  applied  to  the  ware.  The  nature 
of  this  kind  of  glazing  is  noticed  under  Pot- 
TiBT  and  Porcelain. 

GLIADINE,  is  a  peculiar  azotised  vegetable 
matter  which  exists  in  small  quantity  with  tlie 
gluten  of  wheat,  and  to  which  its  adhesive 
properties  are  owing.  It  may  be  separated  by 
boiling  alcohol,  together  with  a  thick  fluid  oil 
which  is  separable  by  ether.  Gliodine  is  adhe- 
sive, and  is  insoluble  in  water.  When  dried, 
it  is  hard  and  translucent  like  horn  ;  it  dissolves 
in  acetic  acid  and  solution  of  potash. 

GLOBE -MAKING.  This  is  in  many 
respects  a  remarkable  branch  of  art.  It  is 
said  that  there  are  only  four  globe-makers  in 
England  and  one  iu  Scotland;  and  that  the 


annual  sale  of  globes  is  only  about  a  thousand 
pair.  The  price  of  a  pair  of  globes  varies 
from  six  shillings  to  fifty  pounds.  Bui  from 
the  smallest  2-inch,  to  the  largest  36  inch 
globe,  a  systematic  process  is  earned  on  at 
every  step  of  its  formation.  The  folloviag 
account  of  the  manufacture  is  condensed  firom 
Dickens' '  Household  Words.* 

Globes  are   made  of  paper  and  plaster, 
shaped  upon  a  model  or  mould.    This  moold 
is  turned  out  of  a  piece  of  wood,  and  has  for  au 
asus  a  piece  of  iron  wire  at  each  pole.  On  thK 
mould  a  boy  will  in  a  very  short  time  form  a 
pasteboard  globe.    He  first  covers  it  entirdf 
with  strips  of  stzt>ng  paper,  thoroughly  wet, 
which  are  in  a  tub  of  water  at  his  side.  The 
slight  inequalities  produced  by  the  overlap' 
ping  of  the  strips  are  immaterial.    The  satu- 
rated paper  is  not  sufiered  to  dry ;  but  is 
imediately  covered  over  with  a  layer  of  pasted 
paper,  also  cut  in  long  narrow  slips,    A  third 
layer  of  similarly  pasted  paper— brown  paper 
and  white  being  used  alternately — ^is  applied; 
and  then  a  fourth,  a  fifth,  and  a  sixth.   Here 
the  pasting  process  ends  for  globes  of  mode- 
rate size.    For  the  large  ones  it  is  earned 
farther.    This  wet  pasteboard  ball  has  now  to 
be  dried, — ^placed  upon  its  axis  in  a  ntk. 
The  extrication  of  the  wooden  mould  from  its 
prison  then  takes   place.    The  wooden  ball, 
with  its  solid  paper  covering,  is  placed  on  it^ 
axis.    A  sharp  cutting  instrument,  fixed  on  a 
bench,  is  brought  into  contact  with  the  surface 
of  the  sphere,  which  is  made  to  revolve;  and 
the  pasteboaxd  ball  is  quickly  cut  in  half. 
Within  every  globe  there  is  a  piece  of  wood— 
we  may  liken  it  to  a  round  ruler— of  the  exact 
length  of  the  inner  surface  of  the  sphoe 
from  pole  to  pole.    A  thick  wire  runs  through 
this  wood,  and  originally  projected  8(nn«  *^ 
or  three  inches  at  each  end.    This  stick  is 
placed  upright  in  a  vice.    The  semi-gbhe  » 
nailed  to  one  end  of  the  stick,  upon  which  ^^ 
rests,  when  the  wire  is  passed  through  itj 
centre.    It  is  now  reversed,  and  the  edges  of 
the  card  rapidly  covered  with  glue.  The  edge* 
of  the  other  semi-globe  are  instantly  brought 
into  contact,  the  other  end  of  the  wire  passing 
through  its  centre  in  the  same  way,  m^  ^* 
similar  nailing  to  the  stick  taking  plaee.    ^< 
have  now  a  paper  globe,  with  its  own  axM-  , 

The  paper  globe  is  next  placed  on  its  a»« 
in  a  frame,  of  which  one  side  is  a  !»emi-drcultf 
piece  of  meUl.  The  workman  applies  to  the 
surface  of  the  globe  a  coating  of  whiting,  g^^^* 
nnd  oil ;  and  this  is  repeated  five  or  six  tiwei 
with  intervening  periods  of  drying.  The  glohe 
is  therefore  by  this  time  a  paper  sphere  enve- 
loped in  another  sphere  of  plaster.  I^***?^ 
not  revolve  quite  equably  on  its  aads  a  feir  shot 
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are  introdaoed    into    the    too-buoyant  por- 
tions. 

What  maj  be  called  the  artistical  portion  of 

globe-making  here  commences,  in  which  the 

intelligent  labour  of  femalos  is  available.   The 

vorkwoman  takes  the  polished  globe  in  her 

Up,  for  the  purpose  of  marking  it  with  lines 

of  direction  for  covering  it  with   engraved 

strips ;  which  lines  are  those  of  latitudes  and 

longitudes.    These  lines  are  struck  with  great 

rq>idity,  and  with  mathematical  truth,  by  an 

instrument  called  a  'beam  compass.'    The 

sphere  is  now  ready  for  receiving  the  map, 

Thich  is  engraved  in  fourteen  distinct  pieces. 

The  arctic  and  antarctic  poles  form  two  circular 

pieces,    from  which   the  lines  of  longitude 

ndiate.    These  having  been  fitted  and  pasted, 

one  of  the  remaining  twelve  pieces,  containing 

SO  decrees  of  longitude  and  133  degrees  of 

latitade,  is  also  pasted  on  the  sphere,  in  the 

precise  space  where  the  lines  of  longitude 

have  been  previotisly  marked ;  its  lines  of 

Irtitnde  oovresponding  in  a  similar  manner. 

The  paper  upon  which  these  portions  of  the 

eirta's  surface  are  engraved  is  thin  and  ox- 

tremdy  tough.    It  is  rubbed  down  with  the 

greatest  care,  through  all  the  stages  of  this 

pisting  process.    We  have  at  length  a  globe 

covered  with  a  plain  map,  so  perfectly  joined 

tittt  eveoTf  line  and  every  letter  fit  together  as 

if  they  had  been   engraved  in  one  piece, — 

which,    of     course,    would    be    absolutely 

unpossible  for  the    purpose    of   covering  a 

btIL 

The  artist  who  thus  covers  the  globe,  called 
aputer,  is  also  a  colourer.  By  long  experi- 
ence the  artist  knows  how  the  various  boun- 
ces are  to  be  defined,  with  pink  continents, 
lai  blue  islands,  and  the  green  oceans,  con- 
aeetingthe  most  distant  regions.  The  globe  has 
vm  to  be  varnished  with  a  preparation  techni- 
cilly  known  as  '  white  hard,'  to  which  some 
Mftening  matter  is  added  to  prevent  the 
▼vnish  cracking.  Four  coats  of  varnish 
(S3iplete  the  work. 

The  globe  has  to  be  mounted.  The  brass 
aieridian  ring  has  been  previously  accurately 
graduated  ;  this  operation  is  comparatively 
npid ;  but  for  the  largest  globes  it  involves 
misiderable  expense.  After  great  trouble 
lfmr«.  Malby  have  succeeded  in  producing 
eastinm  rings,  with  the  degrees  and  figures 
pofectly  distinct ;  and  these  applied  to  36-inch 
floben,  instead  of  the  engraved  meridians, 
make  a  difference  of  ten  guineas  in  their  price. 
For  fomiture  they  are  not  so  beautiftil :  for 
tte  they  are  quite  as  valuahle.  The  axis  of 
the  globe  revoWes  on  the  meridian  ring,  and 
cf  roarse  it  is  absolutely  necessary  that  the 
P^ea  should  be   exactly  parallel;    this  is 


effected  by  a  litUe  machine  which  drills  each 
extremity  at  one  and  the  same  instant ;  and 
the  operation  is  termed  poleing  the  meridian. 
The  mounting  of  the  globe, — the  completion 
of  a  pair  of  globes, — ^is  now  handed  over  to 
the  cabinet-maker. 

Globes  have  occasionally  been  constructed 
of  very  large  size.  Such  a  one  was  designed  in 
1823  by  an  ingenious  mechanician,  M.  Delan- 
gard.  The  spectator  reached  a  circular 
gallery  in  the  centre  of  the  globe  by  a  winding 
stair.  The  sea  was  represented  by  transpa 
rencies  coloured  and  varnished  ;  the  land 
being  opaque  and  tinted,  as  in  urdinniy  globes. 
Another  was  constructed  in  1844  by  M.  Charles 
Guerin,  who  constructed  another  in  the 
Champs-Elys6es.  It  was  placed  within  an 
ornamental  house  of  wood ;  the  globe  was 
more  than  30  feet  in  diameter,  was  viewed  by 
the  spectators  from  a  central  gallery,  reach'*  il 
by  a  double-winding  stair ;  an  iron  frameworV 
representing  the  lines  of  latitude  and  longi- 
tude, gave  the  outline  of  the  globe,  and  sup- 
ported the  varnished  calico  which  stretched 
over  the  entire  surface,  and  upon  which  the 
map  was  painted.  This  exhibition  was  called 
the  Georama. 

But  Mr.  Wyld,  the  eminent  map  publisher, 
is  about  to  eclipse  all  previous  attempts  in 
this  direction.  He  has  paid  3000/.  for  the 
lease,  for  a  definite  period,  of  the  central  area 
in  Leicester  Square ;  and  on  this  area  he  will 
construct  a  building  for  exhibiting  an  immense 
globe,  60  feet  in  diameter.  There  will  be  two 
galleries  within  it  for  spectators,  at  different 
elevations.  The  countries,  oceans,  &c,  will 
not  be  merely  coloured:  they  will  exhibit 
many  of  the  features  of  physical  geography. 
The  mountains  will  be  in  relief.  The  globe 
will  be  formed  of  ribs  of  zinc,  in  the  direction 
of  the  meridians,  and  will  be  covered  with 
some  convenient  woven  material,  on  which  the 
lines  and  colours  will  be  depicted. 

GLOUCESTERSHIRE.  The  commerce 
of  this  county  is  greatly  aided  by  canals.  Tho 
Thames  and  Severn  Canal  connects  those  two 
great  navigable  rivers ;  it  commences  at  Lech- 
lade,  and  joins  the  Stroudwater  Canal  at 
Wallbridge,  near  Stroud ;  its  length  is  about 
30  miles;  it  has  a  tunnel  at  Sapperton  2S 
miles  long.  The  Stroudwater  Canal  commences 
at  the  Severn,  near  Framiload,  and  terminates 
in  the  Thames  and  Severn  Canal  at  Wall- 
bridge  ;  its  length  is  8  miles.  The  Hereford 
and  Gloucester  Canal  is  open  from  Gloucester 
to  Ledbury,  18  miles.  The  Gloucester  and 
Berkeley  Canal,  by  which  the  narigation  up  to 
Gloucester  is  shortened  11  j  miles,  extends 
from  Gloucester  to  the  Severn  near  Berkeley, 
16)  miles.    Portions  of  the  Midland  Railway 
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and   of  the  Great   Western   Bailwagr  past 
through  this  ooontj. 

The  south-west  comer  of  the  county  is 
occupied  by  the  coal  field  of  the  Forest  of 
Dean.  Iron  appears  to  have  been  wrought 
here  during  the  Roman  occupation ;  and  we 
find  it  recorded  in  the  reign  of  Edward  I.  that 
there  were  then  72  furnaces  for  smelting  iron 
in  the  Forest.  The  iron  ore  here  is  not  yeiy 
rich  in  metal,  and  it  is  now  therefore  compa- 
ratiyely  little  worked.  Two  hundred  pits  have 
been  opened  for  the  coal  in  different  parts  of 
the  Forest,  but  the  coal  is  not  considered  so 
good  as  that  of  Staffordshire.  Lead  ore  is  found 
in  many  parts  of  the  county,  but  not  in  6uffi> 
dent  quantities  to  defray  the  expense  of  work- 
ing. Pyrites,  or  sulphuret  of  iron,  has  been 
found  in  great  abundance.  Lapis  calaminaris, 
petrosilez,  baiytes,  quartz  crystals,  gypsum, 
limestone  and  freestone  are  met  with  in  the 
county. 

The  manufactures  are  numerous  and  im- 
portant. The  doth  manufacture  is  extensively 
carried  on  at  Wotton-under-£dge,  Stroud, 
Minchinhampton,  Bisley,  Uley,  Norsley,  Cam, 
Painswick,  ilodborough,  and  King's  Stanley. 
At  Frampton,  Gotterell,  Winterboum,  Bitton, 
and  Westerldgh,  there  are  condderable  hat  and 
felt  manufactories,  and  some  persons  are  also 
engaged  in  stocking-making.  The  last-men- 
tioned manufacture  is  extensively  pursued  at 
Tewkesbury,  where  frame  making  likewise 
gives  employment  to  some  of  the  inhabitants ; 
some  of  them  are  also  engaged  in  lace -making. 
In  Gloucester  and  in  tlie  suburbs  of  Bristol 
there  are  pin  manufactories.  At  Newland  and 
English  Bicknor  tin  plates  are  made.  Edge- 
tools  are  made  at  Cooley ;  and  glass  bottles 
in  the  suburbs  of  Bristol.  At  Moreton  and  a 
few  other  places  cheese  cloths  and  other 
artides  of  linen  are  made.  The  large  com- 
mercial dty  of  Bristol  has  also  several  manu- 
factories, and  works  in  brass,  iron,  floor-cloths, 
lace,  hats,  soap,  vinegar,  Sbo, 

Flax  was  formerly  cultivated  to  some  extent 
in  the  Vale  of  Gloucester,  but  the  belief  that 
it  was  a  very  scourging  crop,  and  returned 
nothing  to  the  land,  has  led  to  the  prohibition 
of  it  in  leases.  Teasels  are  raised  for  the  use 
of  the  manufacturers  of  woollen  cloth,  but 
not  to  such  an  extent  as  they  were  onoe. 
Gloucestershire  is  essentially  a  daizy  country, 
and  has  been  always  renowned  for  its  butter 
and  cheese.  There  are  fine  orchards  in 
different  parts  of  the  Vale  and  Forest  districts, 
and  some  very  good  cider  and  perry  are  made 
in  the  county.  OhucetUr^  the  chief  town,  (if  we 
except  Bristol,  half  of  which  is  in  thb  county) 
is  a  flourishing  oommerdal  place,  which  has 
water  oomnmnioation  with  most  parta  of  tba 


kingdom.  In  the  year  1650  there  were  191 
vessels  arrived  at  the  port  of  Gloucester,  with 
cargoes  from  foreign  countries;  and  the 
customs  revenues  at  the  port  amounted  to 
94,082/.  Cheltenham  is  more  notable  for  its 
fashion  than  for  its  manufactures.  At  Lech- 
lade  commences  the  Thames  and  Severn 
Canal,  and  the  Thames  first  becomes  naviga- 
ble for  barges  of  70  or  80  tons'  burden ;  in 
consequence  of  these  favourable  circumstances, 
the  place  has  much  traffic  in  the  produce  of 
the  country  and  in  London  goods.  At  JfantA- 
field  a  considerable  quantity  of  malt  is  mode 
for  the  supply  of  the  Bath  and  Bristol  brewers. 
The  borough  of  Stroud  comprehends  an  im- 
portant part  of  the  west  of  England  clothing 
district  The  peculiar  features  of  this  district 
are,  the  situation  of  the  mills  on  streams  in 
deep  ravines,  the  scattered  and  irregular  man- 
ner in  which  the  houses  are  built  on  the  hill 
sides,  and  the  contrast  between  the  high  land, 
in  many  cases  with  few  inhabitants,  and  the 
valleys,  studded  with  houses  and  thickly 
peopled.  This  district  comprehends  the 
market-towns  of  Stroud,  Minchinhampton, 
Painswick,  and  several  other  places.  The 
site  of  Stroud  was  early  chosen  by  dolhiors 
and  dyers,  and  the  town  has  been  improving 
of  late  years.  At  Tewkesbwrjf  the  chief  manu- 
facture is  of  cotton  and  lambs'-wool  hosiery. 

There  were  in  the  county  of  Gloucester,  in 
1850,  one  cotton  faotoxy,  49  woollen  spinning 
factories,  11  woollen  weaving  factories,  2*) 
factories  for  mixed  woollen  goods,  3  flax  fac- 
tories, and  7  silk  factories^the  whole  employ- 
ing 8618  persons. 

GLOVE-MAKING.  The  great  seats  of 
the  leather  glove  manufacture  in  England  at 
present  are — ^Worcester,  Woodstock,  Yeovil, 
Leominster,  Ludlow,  and  London.  The 
number  made  every  year  in  the  town  and  im- 
mediate neighbourhood  of  Worcester  has  been 
estimated  to  exceed  6,000,000  pairs.  It  i:> 
almost  entirely  a  hand  manufacture.  Worstdd 
gloves  are  made  chiefly  in  and  near  Leicest<rr, 
cotton  gloves  in  Nottingham,  and  silk  glo%tt£» 
in  Derby.  The  manufacture  of  these  three 
kinds  is  closely  connected  with  that  of  stock- 
ings, and  will  be  found  briefly  noticed  uuilor 

HOSIBBY   MMfUFlCTURB. 

In  the  year  1850  there  were  3,261,001  piur« 
of  leather  gloves  imported,  chiefly  from  Fran,*o-. 
Very  few  EngUshmade  gloves  are  export  d. 

GLUCI'NIUM  is  the  metaUic  base  of  an 
earth  or  oxide  {Olucina)  discovered  by  Van- 
quelin  in  1798.  It  is  a  fine  powder  of  a  dtv^ 
gray  colour,  very  difficult  of  fusion.  ^Iiecx 
burnished,  it  acquires  the  metallic  lustre.  Ix. 
suffers  no  change  by  exposure  to  air  or  wmx* 
at  oonunon temperatures;  batirtMii  heated 
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xedneu  it  bnnui ,  oombinM  with  ozygw,  tad 
is  converted  into  glocina.  Glucina,  the  only 
known  oxide  of  the  metal,  is  »  light  white 
powder,  inodorous,  tasteless,  infusible,  inso- 
luble in  water.  Chloride  of  Qbicmium  is  colour- 
less, sweet,  very  fusible  and  volatile,  and 
sublimes  readily  in  white  brilliant  needles ;  it 
dehqueeoes  in  the  air.  Gludninm  combines 
also  with  bromine,  iodine,  and  sulphur.  The 
salts  which  gluoina  forms  with  adds  are  not 
important.  They  are  all  colourless,  except 
the  chromate,  which  is  yellow;  the  taste  is 
sweety  and  hence  the  name  of  the  earth,  and 
ahghtly  astringent.  This  rare  metal  has  not 
yet  been  of  much  practical  value  in  the  arts. 

GLU£.  This  useful  substance  is  prepared 
fin»n  the  dippings  of  hides,  hoofs,  &c.,  by 
wsahing  in  lime-water,  boiling  in  water, 
skinuoing,  straining,  evaporating,  cooling,  and 
diying.  When  properly  prepared,  glue  is  of 
a  deep  brown  colour,  translucent,  and  free 
from  spots  and  clouds.  When  required  for 
use,  it  is  broken  into  pieces,  and  steeped  for 
aboDt  24  hoars  in  cold  water,  by  which  it  swells 
and  softeos ;  after  this  it  is  heated  in  a  glue- 
pot,  whiohis  a  water-bath  made  for  thepuipose. 

Another  variety  of  glue,  which  is  much 
softer  and  ealled  siztf  is  obtained  from  parch- 
ment eattangs  and  several  animal  membranes. 

Jeflny^  MqHh4  (?^,  introduced  within  the 
last  few  years,  and  so  remarkably  adhesive  for 
maiqr  pvposos,  is  not  strictly  glue:  it  is  e 


GL.YCERIK  is  a  nesrly  colourless  viseid 
tiqoid,  obtained  from  olive  oil;  it  cannot  be 
made  to  oTstallise.  Its  taste  is  extremely 
sweet.  It  mixes  with  water  in  all  proportions, 
sad  is  not  fennentable. 

GOAT -SKINS.  Goatskins,  both  with 
les^pect  to  the/eil  which  forms  the  foundation 
and  the  hair  which  forms  the  surface,  are 
oselal  materiab  of  manufaotnres.  There 
vere  fi41«8d3  goat-skins  imported  in  1848 : 
vfaile  there  were  foreign  manufactures  of 
goaTe  heir  imported  to  the  value  of  67>994/. 
in  184B,  end  08,306/.  in  1840. 

GOLD.  This  oosUy  and  beautifnl  metal 
has  been  known  from  the  remotest  antiquity, 
nd  has  been  un  versally  employed  as  a  me- 
^anm  of  esehenge.  Although  the  quantity  of 
gold  whieh  is  found,  when  eompared  with  that 
of  ollMr  metals,  is  smsU«  yet  it  occurs  in 
grseter  or  less  ebundanoe  in  almost  ^ery 
part  of  the  globe.  It  oooun  in  the  na- 
tive stele,  and  eomlnned  with  silver,  and 
frcqnenUy  mixed  with  metallic  sulphurets  and 
orseniiireta.  The  greatest  quantity  of  gold, 
next  to  that  recently  discovered  in  California, 
is  dw  prodnee  of  South  America;  the  richest 
mince  of  Europe  axe  those  in  Hungary,  and 


of  Asia,  in  Siberia  i  it  has  been  found  also  in 
the  sands  of  the  Hhdne,  the  Bhine,  and  the 
Danube;  small  qusntities  are  occasionally 
found  in  the  stream  tin-works  of  Cornwall,  in 
Wicklow  in  Ireland,  and  in  the  Lead  H»^1«  in 
Scotland.  In  1828  one  piece  of  native  gold 
was  found  in  Siberia  weighing  26  lbs. 

Native  gold  occurs  ciystallised,  ci^illaxy, 
and  massive;  the  priuuiry  form  is  a  cube. 
Gold  not  unfkequently  occurs  alloyed  with 
silver,  and  this  compound,  where  the  quantity 
of  silver  is  considerable,  is  known  by  the 
name  of  electrum.  Gold  is  separated  ih>m  the 
various  substances  with  which  it  is  mixed  by  the 
process  of  amaigtmuUum  /  this  consists  in  com- 
bioing  it  with  mercury,  and  heating  the  amal- 
gam formed,  so  as  to  distil  the  mercury,  which  is 
thus  repeatedly  used  for  the  same  purpose. 

Gold  is  of  a  fine  yellow  colour,  and  is  sus- 
ceptible of  a  high  degree  of  polish.  It  is 
nearly  as  soft  as  lead.  For  its  mslleability, 
see  GoLD-BBATDia.  It  is  also  exceedingly 
ductile  ;  a  single  grain  may  be  drawn  out  into 
500  feet  of  wire.  Gold  suffers  no  change  by 
exposure  to  air  or  moisture,  even  when 
heated.  It  melts  at  about  2016''  of  Fahr., 
according  to  Daniell's  pyrometer;  when  in 
fusion,  it  appears  of  a  briUiant  green  colour. 

Most  metals  are  susceptible  of  combining 
with  gold  to  form  o^t,  of  which  the  follow- 
ing are  the  chief.  Artenie  and  gold  form  a 
brittle  gri^  substance.  Teilurium  and  gold, 
but  mixed  also  with  a  considerable  portion  of 
lead,  occur  in  combination,  constituting  three 
varieties  known  as  graphic  tellurium^  ytUow 
UUwriumf  and  black  teUurimn,  AnUmony  and 
gold  form  a  pale  yeUow  finely  grained  suV 
stance.  Manganese  and  gold  form  a  pale  brittle 
alloy.  Zino  and  gold  yield  a  pale  green  alloy, 
very  brittle*  Tin  and  gold  form  a  pale  yellow 
alloy,  sUghtly  flexible.  Irom  and  gold  form 
an  aUoy  of  a  pale  yellowish- gray  colour ;  it  in 
very  ductilS)  and  may  be  rolled  from  the 
thickness  of  three-quarters  of  an  inch  to  that 
of  a  guinea,  Nickel  and  gold  form  a  brittle 
yellow  alloy ;  as  do  Cobali  and  gold.  Copper 
and  gold  combine  in  all  proportions,  with 
little  alteration  of  the  colour  of  the  gold ; 
the  density  is  diminished,  but  the  hardness  is 
increased.  Biemuth  and  gold  form  a  brittle 
yellow  alloy.  Silver  and  gold  combine  well; 
the  resulting  alloys  are  very  ductile.  Silver 
and  copper  are  both  used  as  alloys  in  gold 
coin.  Lead  and  gold  yield  a  very  brittle  aUoy. 
Mercurg  and  gold  form  an  eanatgom  much 
used  in  the  arts  [Axaloax  ;  Gzldihg].  Pla- 
Hmtm  and  gold  form  an  elloy  in  which  the 
colour  of  the  gold  is  destroyed. 

The  3aUa  of  Gold,  formed  by  the  combina- 
tion of  the  metal  with  aoids,  are  not  mush 
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employed  in  the  arts,  and  are  mostly  of  an 
unstable  character.  A  compound  of  gold 
with  peroxide  of  tin  forms  the  beautiful  purple 
powder  of  Caasim, 

GOLD  -  BEATING ;  GOLD  -  BEATERS' 
SKIN.  The  peculiar  substance  called  QoUL 
Beaten*  Skin  is  prepared  from  the  outer  or 
peritoneal  membrane  of  the  large  intestine  of 
the  ox,  by  successive  processes  of  soaking,  scra- 
ping, washing,  alkalising,  &c.  The  manufacture, 
called  in  France  (where  it  is  chiefly  carried  on) 
boyauderic,  is  an  exceedingly  dirty  and  offensive 
one ;  but  the  resulting  product  is  a  remarkably 
fine  and  beautiful  kind  of  membrane. 

Qold  beating  is  a  process  whereby  gold  is 
brought  to  the  state  of  veiy  fine  leaves,  for 
use  in  various  kinds  of  gilding.  The  re- 
markable ductility  of  gold — a  quality  posses- 
sed by  it  to  a  greater  degree  than  by  any  other 
known  substance — ^is  here  taken  advantage  of 
to  the  ftdlest  extent,  as  a  means  of  limiting 
the  quantity  of  this  costly  material  required  on 
a  given  surface. 

It  is  by  a  combined  process  of  rolling  and 
hammering  that  the  attenuation  of  the  gold  is 
produced.  An  ingot  of  gold  is  milled  or 
rolled,  to  a  thickness  of  about  ^hf  ^^  ^^ 
inch;  and  this  riband  is  then  hammered. 
The  hammering  does  not  take  place  on  the 
gold  itself;  but  thin  membranes  are  interpo- 
sed between  the  hammer  and  the  gold.  These 
membranes  are  of  three  kinds :  an  outside 
covering  of  common  parchment:  a  set  of 
leaves  made  of  very  fine  and  smooth  calf-skin 
vellum ;  and  another  set  made  of  gold-beatois* 
skin.  The  riband  of  gold  is  cut  up  into  small 
pieces,  each  measuring  exactly  an  inch  square ; 
and  150  of  these  are  beaten  or  hamm^«d  at 
once,  interleaved  between  the  membranes, 
until  they  are  expanded  to  nearly  four  inches 
square.  They  are  removed,  cut  into  quarters, 
replaced  between  new  membranes  of  gold- 
beaters'-  skin,  and  beaten  again  ;  they 
again  expand  to  nearly  four  inches  square 
and  are  again  removed,  out  into  quarters, 
and  replaced  between  the  skins.  A  third 
beating  expands  them  neariy  as  before.  The 
thickness  of  the  film  of  gold,  by  this  time, 

varies  from  xvjf.vw  ^  ttoW  o^  •?  "^<*» 
according  to  the  purpose  to  which  it  is  to  be 
Implied.  The  attenuation  may  be  rendered 
more  intelligible  by  stating  that  100  square 
feet  of  the  leaf  gold  weighs  no  more  than  an 
ounce — ^a  result  nearly  as  suiprising  as  any- 
thing presented  in  the  mechanical  arts.  A 
certain  greasiness  which  comes  upon  the 
interleaved  membranes  is  removed  by  beating 
them  between  pieces  of  white  paper.  The 
beating  of  the  gold  is  effoeted  by  hammers 
weighing  from  10  to  16  lbs.,  on  a  smooth 


block  of  marble  :  150  small  squares  of  gold 
form  the  group  or  bundle  for  the  fin*t  beat- 
ing, 600  for  the  second,  and  800  for  the  third. 

Two  other  metals,  silver  and  copper,  have 
sufficient  malleability  to  be  brought  into  the 
state  of  thin  leaves  by  hammering ;  and  boUi 
axe  used  toa  limited  extent  in  this  state  in  tlie 
arts.  But  these  metals  would  fracture  long 
before  such  a  degree  of  thinness  could  be  ob 
tained  as  in  the  case  of  gold ;  consequently  leaf- 
silver  and  leaf-copper  are  thicker  than  leaf  gold. 

GOLD-WEIGHING  MACHINE.  In  1843 
Mr.  Oldham  described  before  the  InstitatioD 
of  Civil  Engineers  the  beautiful  Gold-weigbing 
Balance,  invented  by  Mr.  Cotton,  at  that  time 
Governor  of  the  Bank  of  England.  In  the 
transactions  between  the  Mint  and  ^e  Bank 
on  the  one  hand,  and  between  the  Bank  and 
the  public  on  the  other,  scrupulous  aoearacr 
is  requisite  in  weighing  the  sovereigns  and 
half-sovereigns.  When  there  is  a  cohuge  of 
new  gold,  the  gold  is  conveyed  from  the  Mint 
to  the  Bank  in  parcels  called  'journeys,'  each 
journey  weighing  15  lbs.,  and  containing  701 
sovereigns.  A  group  of  200  sovereigns  is 
accurately  weighed,  and  other  groups  are  then 
balanced  against  them,  so  that  the  pieces  are 
not  counted.  The  officers  of  the  Hint  are 
allowed  an  overplus  called  the  'remedy,' 
amounting  to  twelve  grains  in  every  lb.  weight, 
but  they  generally  work  to  within  one-half  of 
this  amount :  that  is,  in  two  bundles  of  50 
new  sovereigns  each,  the  total  weight  will  not 
differ  so  much  as  six  grains. 

But  it  is  in  the  circulation  of  the  gold  coins 
between  the  bank  and  the  public  that  the  vari- 
eties of  weighing  arise.  It  is  computed  that, 
at  a  rough  average,  80,000  sovereigns  pass 
over  the  bank  counter  every  day;  and  itw 
necessary— either  as  a  regular  system,  cv  *^ 
stated  periods — to  ascertain  how  much  the 
coins  have  lost  ip  weight  by  the  friction  of  nsa^- 
With  the  old  buUion-soales,  4000  sovereigns 
could  be  weighed  in  six  hours,  and  a  deficiency 
amounting  only  to  j^  of  a  grain  could  be  de- 
tected ;  but  the  agitation  of  the  air  by  the 
sudden  opexiing  of  a  door,  the  breathing  of 
persons  near  the  apparatus,  and  many  other 
minute  cironmstances,  were  suffioent  to  dis- 
turb this  delicate  instrument ;  while  the  eyv« 
of  the  teller  or  weigher  became  weaned  and 
dimmed,  by  constantly  watching  the  indicator 
of  tl^e  balance,  after  weighing  three  or  fov 
thousand  sovereigns.  Mr.  Cotton  therefore, 
endeavoured  to  plan  an  instrument  which 
while  it  should  be  stiU  won  aeenrate  than  the 
bullion-balanoe,  might  at  the  same  time  m 
easier  and  more  expeditious  in  use ;  and  mth 
the  aid  of  Mr.  Napier,  the  Engineer  of  Um* 
beth,  he  completely  sneceeded. 
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The  exterior  of  Mr.  Cotton's  vpp$BntaM  pre* 
seats  a  pUin  brass  oase^  with  a  small  hopper 
tabe  on  the  top  plate.  About  foor  inches  from 
the  hopper  there  is  an  opening  in  the  top 
plate,  through  which  is  seen  a  platform  in  the 
shape  of  a  quadrant,  suspended  abore  one  end 
of  a  bahmeed  beam.    On  one  side  of  the  case 
is  a  till,  to  recttve  the  sovereigns  as  they  are 
weighed ;  it  is  partitioned  so  that  one  division 
is  left  for  standard  coin,  and  the  other  for  such 
as  are  light ;  and  each  division  has  a  sliding 
door,  for  removing  the  coins.    The  hopper 
being  filled  with  gold  coins,  a  system  of  elock- 
woxk  within  the  machine  places  a  sovereign  on 
the  little  platform;    if  the  sovereign  is  of 
standard  weight,  a  small  tongue  comes  rapidly 
forwanl  and  pushes  it  into  that  side  of  the 
till  allotted  to  such  coin;  if  light,  another 
longae  pushes  the  sovereign  into  the  other 
side  of  the  talL    These  tongues  act  at  right 
angles  to  each  other.     While  one  sovereign 
is  being  thus  weighed,  a  succeeding  one  \a  on 
its  way  ttooi  the  hopper  to  the  platform ;  and 
the  moment  the  preceding  sovereign  is  dis- 
posed of;  another  supplies  its  place.    AH  that 
the  attendant  has  to  do,  when  the  machine  is 
wound  np  for  action,  is  to  keep  the  hopper 
supplied  with  sovereigns,  and  to  remove  the 
wBgfaed  auvereigus  from  the  till  from  time  to 
time.    The  xuachine  can  weigh  10,000  sove- 
relgns  in  six  hours.    It  can  separate  into  two 
(nrcups  sovereigns  which  differ  in  weight  by  a 
frwtton  of  a  grain  so  inconceivably  small  as  to 
be  scarcely  credible  to  those  who  are  not  ac- 
quainted with  the  high  excellence  of  this  deli- 
f-Atd  branch  of  art. 

During  the  investigation  of  the  Boyal  Mint 
C!nnmiasion,  in  18-18,  it  appeared  by  the  evi- 
•i'-iice  of  Mr.  Miller,  weighing  clerk  in  the 
Bank  of  England,  that  Mr.  Cotton  was  led  to 
the  invention  of  his  machine  by  an  injustice 
wbieh  the  bank  unconsdously  inflicted  on  the 
pitlic.  Sovereigns  which  were  issued  from 
cz£  eonnter  at  the  bank  as  being  full  weight, 
v^fre  refused  at  another  counter  as  being 
It^bt ;  and  when  this  matter  was  investigated 
a  TMs  foond  that  numerous  causes  rendered 
the  attainment  of  uniformity  in  the  action  of 
tbe  bank  scales  quite  hopeless,  however  small 
t2^  actual  amount  of  error  might  be  in  each 
£a>£ndaal  ease.  Between  1844  find  1848  there 
^tre  48,000,000  gold  coins  weighed  by  Mr. 
C  >tton's  machines  at  the  Bank  of  England ; 
K.d  the  bankers,  who  pay  and  receive  more 
c  i:n  St  the  bank  than  private  persons,  place 
Trcdouhting  reliance  on  the  accuracy  of  the 
SiArhines.  Every  sovereign  now  paid  over  the 
^. •enter  of  the  bank,  has  been  passed  through 
th«  marhhw  before  bdng  so  paid.  The  bank, 
■ou^rding  to  the  evidence  of  Mr.  Miller,  has 
vol-  I. 
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six  of  Iheao  machines  in  aotion,  five  for  sove- 
reigns and  one  for  half-sovereigns ;  each  of 
which  will  weigh  88  ooins  per  minute !  The 
machines  require  cleaning  onoe  a  week*Hni 
easy  hour's  work  to  each  maohine.  The  mi^ 
chinee  oost  about  200L  each,  and  have  never 
yet  needed  repair.  The  bank  saves  about 
1000^  per  annum  in  wages  to  weighers,  and 
the  public  is  shielded  from  unintentional 
wrong  on  the  part  of  the  bank,  by  the  use  of 
these  truly  wonderfhl  little  machines. 

aOLD-WORKING.  We  are  in  the  habit 
of  associating  our  ideas  of  mines  of  gold 
with  a  few  flavoured  spots ;  but  in  truth  this 
precious  metal  is  very  widely  diffiised  through- 
out the  world.  Spain  has  gold  among  the 
sands  of  the  Tagus,  but  in  too  small  qua&* 
titytobeworth  oolleettng.  France,  Piedmonti 
and  Tuscany,  also  present  a  few  feraoes.  la 
the  territory  of  Salaburg  gold  occurs  in  SQf&< 
oient  quantity  to  attraot  attention.  Iralaad 
has  a  littie  gold  among  the  Wioklow  moan« 
tains.  But  it  is  in  Hungary  and  Transyl- 
vania that  the  greatest  European  deposit  is 
met  with ;  at  Konigsberg,  Borson,  Schemnitif 
Felsobanya,  Telkeba&ya,  Ka|»nk,  Yorospatak, 
Offenbanya,  Zalatua,  and  Nagy-ag,  in  those 
oountries,  gold  mines  are  worked,  and  gold 
obtained  to  the  extent  of  one  to  two  thousand 
lbs.  annually.  Asia  presents  numerous  gold 
mines  at  Breeiof  and  other  places  on  the 
Ural,  and  especially  in  Siberia  ;  in  Tibet, 
Lydia,  Japan,  and  Oeylon.  The  Eastern 
Archipelago  presents  traees  of  gold  in  For- 
mosa, Java,  Sumatra,  Borneo,  and  the  Philip- 
pines. Africa  presents  its  store  of  gold  dust, 
in  greater  or  less  quantity,  in  Kordofan,  Sofula, 
and  the  wide  region  which  bounds  the  Sahara 
desert  on  the  south.  America  is,  however,  the 
richest  part  of  the  globe  fbr  gold.  In  Brazil, 
Chili,  Pom,  Ecuador,  Kew  Grenada,  Mezioo, 
North  Carolma,  and—last,  though  not  leasV* 
California,  this  precious  metal  is  found.  Per< 
haps  we  may  name  Callftwnia,  Siberia,  and 
Brazil,  as  at  present  the  three  richest  gold« 
producing  countries.  From  all  the  oountriaa 
and  districts  named,  the  gold  brought  to 
market  is  mostlv  derived  from  alluvial  sand, 
and  is  extracted  by  washing. 

Under  Oazaformza  and  Bussu  wHl  be 
found  a  fittie  notice  of  the  quantities  of  gold 
procured  fi-om  those  countries;  but  we  may 
here  say  in  addition,  in  respect  to  Cahfomia, 
that  it  has  lately  been  ascertained  that  during 
the  year  1850,  gold  was  shipped  as  firdght 
fh)m  St.  Francisco,  to  ^e  value  of  neariy  80 
million  dollars ;  besides  an  estimated  amount, 
for  gold  brought  away  by  returning  adven- 
turers, and  gold  retained  in  California  as  a 
circulating   mediumf  of  18   millions  more 
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making  48  miUiun  doUan'  worth  as  the  pro- 
duce of  one  year. 

The  gold  obtained  from  the  sand  of  river 
▼all^  is  separated  from  the  sandy  particles 
by  repeated  processes  of  washing ;  bat  the 
smaller  grains  of  gold,  which  cannot  easily 
be  so  separated,  are  snbjeoted  to  the  process 
of  amalgamation  by  means  of  qnidcsilver. 
Sometimes  the  gold  is  found  mixed  with  sul- 
phnrets  of  copper,  silver,  arsenic,  or  other 
metals ;  and  to  separate  these  sulphnrets  re- 
quires the  combined  processes  of  washing  and 
amalgamation.  The  recent  furor  concerning 
Califoniia  has  led  to  the  invention  of  a  nxmi- 
ber  of  new  machines  to  facilitate  the  bepara- 
tion  of  4he  gold  from  the  sands.  A  gold  win- 
nowing madunef  recently  introduced  at  Paris, 
is  intended  for  emigrants  to  California. 
Leaving  out  the  separate  lumps  of  gold,  it  is 
said  that  the  auriferous  sands  yield  about  one 
ounce  of  gold  in  500  lbs.  of  sand ;  so  that  this 
weight  of  sand  must  be  washed,  before  the 
gold  can  be  procured.  The  new  winnowing 
machine  is  intended  by  its  inventors  to  sepa- 
rate much  more  gold  from  the  sand  thau  by 
the  ordinary  washing,  and  to  do  it  much  more 
quickly.  The  machine  acts  by  keeping  up  a 
constant  agitation  among  the  particles,  with  a 
provision  to  allow  the  escape  of  the  earthy 
matter.  The  sand  is  put  into  a  kind  of 
hopper,  whence  it  descends  into  a  receptacle 
where  a  rotating  fan  or  winnow  works ;  the 
winch  which  works  this  fan  at  the  same  time 
pumps  up  water  from  a  river  through  a  hole ; 
the  sand  and  water  flow  down  a  trough  into 
the  river,  while  the  gold  is  left  in  the  machine. 
It  is  said  that  one  of  these  machines  is  to  be 
sent  to  the  Great  Exhibition. 

The  worlpng  of  gold  into  purposes  of  use 
and  ornament  gives  rise  to  many  important 
and  interesting  branches  of  manufactui'e. 
The  coining  of  gold  into  money  is  noticed 
under  Mmr;  and  the  making  of  thin  leaves 
under  Gold  Beating.  Gold  and  silver  plate 
is  an  important  branch  of  manufacture.  By 
mechanical  means  (pressure  between  steel 
rollers)  a  thin  layer  of  gold  or  silver  may  be 
made  to  adhere  to  a  thicker  plate  of  some 
cheaper  metal;  but  true  gold  plate  has  no 
such  inferior  layer.  The  processes  of  rolling, 
easting,  punching,  chasing,  hammering, 
stamping,  soldering,  riveting,  all  come  into 
requisition  in  the  manufacture  of  a  piece  of 
gold  plate.  The  approaching  Exhibition  will 
contain  many  magnificent  specimens  of  this 
art,  especially  from  London  and  Paris  ;  some 
of  the  woria  from  Paris  will  be  of  great  value. 
The  Goldsmith's  Company  of  London,  in 
order  to  encourage  an  art  with  which  they  are 
80  intimately  oonnectod,  have  offered  rewards 


to  the  amount  of  IQOOL  for  the  best  specimens 
prepared  for  the  Exhibition.  The  prizes  are 
to  be  one  of  200/.,  three  of  100/.,  three  of  501^ 
three  of  80/.,  six  of  25/.,  three  of  20/.,  two  of 
15/.  and  two  of  10/.  Tho  articles  are  to  be 
the  modelling  and  manufacture  of  British 
artists;  they  are  to  bear  the  London  Hall- 
mark of  1850-1 ;  and  they  may  be  of  silver, 
silver-gilt,  or  gilt  in  parti  The  articles  named 
are  groups  of  figures,  table  candelabra,  shields, 
salvers,  sideboard  and  altar  dishes,  dessert 
services,  sideboard  ewers,  ornamental  eups, 
entree  dishes,  candlesticks  and  light-branches, 
tea  and  coffee  serrices,  communion  services, 
saltcellars,  claret  jugs,  bread  or  cake  baskets, 
tea  or  coffee  salvers,  tea  kettles,  inkstands, 
spoons,  and  forks. 

A  considerable  quantity  of  gold  is  used  in 
the  manufacture  of  watch-cases ;  but  much 
mors  is  consumed  in  the  numerous  trifles  which 
come  under  the  general  name  of  jewellerr. 
Pencil  cases,  pen-holderB,  thimbles,  bodkins, 
toothpicks,  tweezers,  broaches,  finger-rings, 
watch-rings,  ear-rings,  chains,  bracelets, 
buckles,  clasps,  ^. — Uiese  lead  to  a  laige 
consumption  of  gold  in  London  and  Birming- 
ham, and  to  the  employment  of  a  considerable 
number  of  persons.  Some  of  these  smaU 
trinkets  are  made  of  solid  gold,  some  with  a 
thin  film  of  gold  on  a  substratum  of  silver  or 
copper.  Most  of  these  articles  are  made  by 
persons  who  receive  the  material  from  manu- 
faotarers  or  wholesale  dealers,  and  who  em- 
ploy a  few  apprentices  and  assistants  to  make 
up  the  trinkets.  Lathes,  vices,  rollers,  ham- 
mers, punches,  files,  draw-plates,  wire-dlrawing 
apparatus — all  these,  on  generally  a  small 
scale,  are  employed  in  working  up  tlie  gold  Vy 
the  required  form. 

GO'NDOLA  is  the  name  given  to  the  plea- 
sure-boats at  Venice,  which  are  very  namerooj^ 
and  serve,  on  its  canals,  for  persons  of  all 
classes  to  proceed  from  one  district  to  another. 
The  gondola  is  shallow,  long,  and  narrow, 
looking,  as  Byron  describes  it,  like  a  coffin 
in  a  canoe,  owing  to  the  black  corlains,  Ac^ 
of  the  cabin  in  the  centre.    The  gondolien 
once  formed  an  important  corporation,  several 
thousands  in  number,  and  distingnished  fee 
their  wit  as  well  as  for  their  skill  and  honesty. 
The  number  of  gondolas  has  greatlj  decreased 
in  consequence  of  the  decline  of  the  prosperity 
of  Venice. 

GONG,  is  a  Chinese  musical  instrument  oi 
percussion,  made  of  a  mixed  metal  of  eoppei 
and  tin,  in  form  much  like  the  cover  of  i 
large  culinaxy  chaldron,  being  cimilar,  Taj% 
ing  from  about  fifteen  to  twentgr  incbes  xt 
diameter,  and  having  a  rim  of  ftouk  two  t 
three  inches  in  depth.    It  is  struck  bj-  «  fc4«^. 
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of  dmm-stick,  the  head  of  which  is  of  hard 
leather.  It  Is  a  teiy  aonorooa  and  powerful 
inatrament. 

GONIO'METEB  is   an  instrument   em- 
ido/ed  to  detennine  the  angle  at  which  the 
planes  of  cryBtals  are  inclined  to  each  other. 
The  common  goniometer  consists  of  two  arms 
of  metal,  like  the  letter  X,  turning  on  a  joint 
althe  intersection.    Two  contiguous  planes 
of  the  crystal  are  placed  hetween  the  shorter 
arms,  and  a  graduated  arc  between  the  longer 
arms  serree  to  measure  the  inclination  of  the 
planes.    As  this  instrument  is  incapable  of 
afibrding  results  sufficiently  accurate  to  deter- 
mine the  species  to  which  a  cxystal  belongs, 
we  proceed  to  describe  the  more  perfect  in- 
strument  iuTented  by    Dr.  Wollaston,  and 
called  the  re/leciive  goniometer.    This  instru- 
ment consists  of  a  graduated  circle  mounted 
upon  a  horizontal  axis,  to  one  extremity  of 
which  is  attached  a  moveable  pin,  haying  a 
slit  Cor  the  purpose  of  receiving  a  small  brass 
plate.    To  this  plate  the  crystal  is  attached  by 
means  of  a  piece  of  wax,  so  that  it  may  pro- 
ject beyond  the  edge  of  the  plate.    The  pin 
(which  is  provided  with  a  vertical  and  hori- 
zontal movement)  is  then  raised  or  lowered 
until  the  reflection  of  any  convenient  object 
abore  appears  to  coincide  with  some  other  ob- 
ject beneath.     The  instrument  being  thus 
adjusted,  the  graduated  drcle  is  turned  until 
a  mmilaT-  reflection  is  obtained  from  the  con- 
ttgnons  side  of  the  crystal.    The  arc  which 
the  csrcle  will  then  have  described  will  be 
equal  to  the  supplement  of  the  inclination  of 
the  ciystalline  planes ;  but,  the  margin  of  the 
circle  being  graduated  in  an  inverted  order, 
the  tme  inclination  is  given  without  further 
ttmipotation,  and  may  be  read  off  with  consi- 
der^iiU  accuracy.    In  turning  the  crystal,  the 
Erection  of  the  edge  common  to  its  two  planes 
fthoold  not  be  altered,  and  the  rays  in  both 
instances  should  be  reflected  from  that  portion 
of  the  planes  which  is  nearest  to  their  common 
fdg6»  otherwise  the  observation  will  be  affected 
by  pasallaz.    By  this  instrument  the  inclina- 
tvNi  ai  planes,  whose  area  is  less  than  the 
lOO/MXXh  part  of  a  square  inch,  may  be  de 
tennined,  by  means  of  a  vernier,  within  a 
minute  of  a  degree. 

GOOSE-FEATHERS.  The  product  which 
chieflj  renders  the  goose  valuable  in  the  Arts, 
is  noticed  under  Fsathers. 
6O0SEBEBRY.  In  the  manufacturing 
of  Lancashire,  and  the  acljoining 
the  cultivation  of  the  gooseberry  has 
been  hnnight  to  surprising  perfection,  at  least 
m  regards  the  size  of  the  fruit;  and  this 
chieflj  hf  the  manufacturing  classes,  in  con- 
•eaoeooe  of  prizes  being  awarded  to  succoss- 


Ml  competitors  at  the  gooseberry-show  meet- 
ings. Judging  from  the  quality  of  tlie  varie- 
ties grown  for  competition  in  this  way,  it  ap- 
pears that  weight  is  the  only  qualification 
required. 

GOTHEBORG,  or  GOTHENBURG,  a 
town  in  Sweden,  is  in  a  very  thriving  state. 
Its  commerce  is  extensive  and  very  active, 
especially  with  England.  About  600  vessels 
are  engaged  in  its  trade  with  foreign  coun- 
tries, and  nearly  as  many  in  that  with  other 
Swedish  harbours.  Its  exports  consist  chiefly 
of  iron  and  steel,  timber,  tar,  and  pitch.  Many 
vessels  are  built  here.  The  manufactures, 
though  numerous,  are  on  a  small  scale. 

GOTHIC  ARCHITECTURE.  We  can 
only  touch  on  this  large  subject  in  the  pre- 
sent  work  so  far  as  regards  brief  descriptions, 
under  their  several  headings,  of  the  mecha- 
nical structure  involved  in  the  chief  parts  of  a 
gothic  building. 

GOTTINGEN,  a  principality  of  the  king- 
dom of  Hanover,  has  large  forests  and  good 
pastures.  The  mineral  products  are  iron, 
salt,  basalt,  freestone,  millstones,  potter's  and 
porcelain  clays,  coals,  and  alum.  The  manu- 
factures consist  of  linen  yam  and  linens,  iron 
and  copper  ware,  deals,  mirrors,  glass,  pottery, 
woollens,  leather,  paper,  &o.  The  chief  town 
also  called  Gottingen,  is  more  famous  for  its 
University  than  for  its  industry  and  com- 
merce.  The  expenditure  of  those  connected 
with  the  university  forms  the  principal  means 
of  subsistence  to  the  inhabitants ;  but  they 
have  however  considerable  manufactures  of 
woollens,  tobacco,  leather,  soap  and  candles, 
musical  and  sdentifio  instruments,  stock- 
ings, &c. 

GOURD,  a  kind  of  fttiit  obtained  frfom 
various  plants  of  the  natural  order  Cuatrbi- 
tacea.  In  countries  having  hot  and  dry  sum- 
mers the  different  kinds  of  this  fruit  are  held 
in  high  estimation,  and  are  a  valuable  article 
of  consumption,  acquiring  a  very  large  size, 
abounding  in  nutritious  matter,  and  being 
moreover  very  wholesome.  The  largest  is  the 
kind  called  Potiron  Jaune  by  the  French, 
which  sometimes  weighs  above  2  cwts. 

GRADUATING  INSTRUMENTS.  The 
name  of  graduation  is  given  to  the  marking  of 
degrees  and  fractions  of  a  degree,  on  mathe- 
matical and  astronomical  instruments.  This 
graduation,  or,  as  the  workmen  more  generally 
style  it,  dividing^  is  performed  in  two  ways,  by 
making  a  copy  of  a  system  of  divisions  ahnead^ 
existing,  or  by  original  dividing.  The  strtight 
scales  and  rules  which  are  in  common  use  in 
cases  of  drawing  instruments,  are  divided 
thus :— The  original  pattern,  and  the  scale  en 
which  the  copy  is  to  be  laid,  are  plaeed  sidi 
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by  ride ;  a  strright  edgOi  with  a  shoulder  at 
light  angles,  like  a  carpenter's  square,  is  made 
to  slide  along  the  original,  stopping  at  each 
diTirion,  when  a  coxresponding  stroke  is  cut 
by  the  dividing  knife  on  the  copy.  With  care 
and  praetioe,  this  method  admits  of  oonsider- 
able  acGonu^.  By  making  the  straight  edge 
tun  on  the  centre  of  a  divided  circle,  the 
divisions  of  that  cirde  may  be  copied  upon 
any  concentrio  oirole.  Common  protractors 
«re  thus  divided,  and  scales  upon  circular 
limbs.  The  oxiginal  circle,  which  may  have 
several  orders  of  divirions  for  different  pur- 
poses, is  called  a  dividing  pUUe. 

Theodolites  and  ordinary  circular  instra- 
BMnts  were  thus  divided,  previous  to  the  in- 
vention bf  Bamsden  of  his  dividing  engine. 
The  general  principle  of  this  engine  may  per- 
kapa  be  understood  by  the  following  descrip- 
tion >— 'A  horiaontal  circle  of  four  feet  diameter 
turns  upon  a  vertical  axis ;  the  outer  edge  is 
ratehed,  or  notched,  by  an  endless  screw,  one 
revolution  of  which  oarries  the  circle  roxmd 
10',  or  one-sixth  of  a  degree ;  the  pressure  of 
the  foot  upon  a  treadle  turns  the  screw  for- 
ward, and  there  is  a  series  of  very  ingenious 
eontrivanoes  which  enable  the  divider  to  turn 
the  screw  through  any  portion  of  its  revolution 
•t  each  deaoent  of  Uie  treadle,  and  which 
nstoiea  the  poriUon  of  the  parts,  when  the 
iStiot  is  taken  o%  without  allowing  any  return 
notion  to  the  screw.  The  drde  to  be  divided 
is  fixed  upon  the  dividing  engine,  and  made 
eoBoentrio  with  it^  and  a  divirion  cut  after  each 
preasura  of  the  foot  The  Board  of  Longitude 
gaive  Bamsden  a  reward  of  3002.  for  the  in- 
vention of  this  machine,  and  315/.  for  the 
machine  itself,  leaving  it,  during  pleasure,  in 
his  posseasion,  on  condition  that  he  would 
divide  sextants  at  six  shillings  and  octants  at 
threoi  for  other  mathematical  instrument 
makoTB.  Machines  of  a  similar  kind,  with 
aome  alterations  and  improvements  have  rince 
been  constructed  by  John  Troughton,  Edward 
Troughton,  and  others,  and  these  are  still 
•Qployed  in  all  instruments  which  are  not 
litve  enough,  or  not  sufficiently  valuable,  to 
require  original  dividing. 

Dividing  engines  have  been  constructed 
flomtwhat  differently  by  Beichenbach  and 
others  in  Germany,  and  by  Gambey  in  Paris. 
Much  of  the  German  division  is  excellent, 
i&d  probably  superior  to  any  English  engine- 
dividing.  It  is  understood  to  be  performed 
if  eopying.  A  large  circle  having  been  divided 
eviginally  with  great  care,  the  copy  is  placed 
lupon  it|  and  concentric  with  it  A  microscope 
la  fixed  independently  over  the  divided  circle, 
•ike  dhiaioBS  are  brought  in  succession  under 
jfllelHvefl  of  the  micrometer,  and  a  Uno  is  out 


in  the  copy  after  each  bisection.  This  |fo- 
cess  is  much  more  tedious  than  the  Engluh 
engine  dividing,  but  it  admits  of  the  greatest 
accuracy  when  the  workman  is  careful  and 
expert 

Original  dividing,  by  which  the  dividing 
engines  themselves  are  graduated,  and  which 
is  employed  for  the  highest  class  of  astrono- 
mical instruments,  is  a  process  requiring  all 
the  resources  of  delicate  mechanical  ind 
mathematical  art 

GBAIN.    In   the    common  weights  and 
measures  of  this  country,  a  grain  is  the  smallest 
weight  now  in  use.    It  is  of  about  the  weight 
of  a  seed  of  wheat  com,  and  must  therefore 
be  considered  rather  as  a  theoretical  aliquot 
part  of  a  larger  weight  than  as  itself  a  proper 
standard  of  weight    By  a  statute  of  1266,  it 
was  enacted  that  32  grains  of  wheat,  talcev 
out  of  the  middle  of  the  ear,  and  well  dried, 
should  weigh  a  pennyweight,  of  which  20 
should  make  an  ounce,  of  which  12  should 
make  a  pound.  Consequently  the  pound  (troj) 
of  this  period  consisted  of  7680  grains,  whereas 
that  afterwards  in  use  had  only  6760.   The 
reason  was,  that  it  became  usual  to  divide  the 
same  pennyweight  into  31  instead  of  32  grains. 
The  grain  lost  much  of  its  importance  hy  the 
introduction  of  the    averdupois  poxmd,  of 
which  it  is  not  a  constituent  aliquot  part. 
The  aneient  averdupois  pound  is  varioodj 
stated  at  from  7009  grains  to  less  than  700^ 
at  which  latter  number  it  is  now  fixed  hylav. 

The  weight  of  one  grain  la  obtained,  for 
practical  purposes,  without  diffioolij,  by 
weighing  a  thin  plate  of  metal  of  unifona 
thi^ess,  and  cutting  out  by  measurement 
such  a  proportion  of  the  whole  plate  as  shoold 
give  one  grain.  But  a  much  bettiv  plan  is  to 
draw  a  given  weight  of  ductile  metal  into  ^ 
thin  wire,  and  to  cut  from  the  wire  that  length 
which  is  the  same  proportion  of  the  wh(ue 
length  as  a  grain  is  of  Uie  whole  weight  h^ 
this  way  pieoes  of  wire  are  obtained  for  chemi- 
cal purposes  whish  weigh  only  the  thousandth 
part  of  a  grain ;  and  even  less  weights  might 
be  obtained,  if  it  were  necessary. 

Another  popular  use  of  the  word  grain  is  aa 
a  synonyme  of  wm;  for  a  few  sUtistical 
details  concerning  which  we  may  refer  ^ 
CoBN  Tbade.— Adding  here,  however,  a  latrt 
item,  concerning  the  Com  Trade  of  1850.  In 
that  year  the  groin  or  com  imported  vi^ 
Great  Britain  amounted  to  7.960,433  quartPP* : 
while  the  various  kinds  of  flour  and  meal  im- 
ported were  8,873,908  cwts.  Kearly  half  « 
the  grain  imported  was  wheat;  and  nearly  '^ 
the  meal  was  wheat-meal  or  flour. 

GBAINS  OF  PARADISE  are  hot,  send' 
aromatic  seeds,  obtained  from  the  co«'t  of 
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Gttineay  ud  mad  for  medlouial  and  other 

porpoBes  M  Atomaohio  and  cordial  stimulanta. 

They  are  produced  b/  the  Amomum  QronO' 

Ptndiii  of  Linnens,  and  Amomum  grandi- 
JUnm  of  Smith. 

GRAKADA.  This  beantiM  Spanish  pro> 
vince  is  covered  with  a  luxuriant  vegetation. 
Tb«  Bomaeh  and  the  oork  trees,  the  oak  bearing 
the  edible  Ihiiti  and  many  other  valuable  trees 
aod  shmbi,  form  the  extensive  thickets  of 
the  Sierras.  The  soil  is  very  productive  and 
the  agiioaltare  good*  Metals  are  abundant  in 
the  fflOQotains.  Near  Cangigar  alone  there 
lie  117  lead  mines.  Copper  ore  lies  on  the 
sQifiue  in  many  places ;  antimony  and  quick- 
alver  are  found  near  Malaga,  and  molybdenum 
It  Bonds.  Coal  is  found  on  the  margins  of 
the  Bdro  and  of  the  Alfacar,  near  the  capital 
Ei^oisita  marbles,  jaspers,  and  alabaster,  are 
febandiQt 

The  famous  city  of  Granada,  the  capital  of 
the  proTince,  has  fallen  from  its  ancient  gran- 
dear.  It  still  has,  however,  a  royal  manufao- 
torj  for  sal^tre  and  gunpowder,  and  several 
BsaoiiMrtonas  of  silk  stuSob,  such  as  velvet, 
tafttas,  satin,  handkerchiefs,  and  ribanda. 
The  sewing  silk  of  Oranada  is  preferred  to  all 
othen. 

Then  is  yet  another  Granada — the  New 
^>nasda  of  Soath  America,  one  of  the  lately 
^Uflwd  republics  of  that  continent  The 
prodoctiofls  of  Kew  Granada  include  cacao, 
<!ottoo,  ooilee,  tobaooo,  indigo,  rice,  and  sugar. 
The  forests  ftmish  Nicaragua  and  Brasiletto 
*ood,  fastis,  and  logwood.  To  these  may  be 
allied  the  Cinchona,  or  Peruvian  bark.  The 
Buaeiroas  bards  which  pasture  on  the  Llanos 
^>nnsh  hides  and  tasiyo,  or  dried  meat| 
Atones,  mules,  and  homed  cattle  are  exported 
to  the  West  Indies.  The  mineral  lidhes  are 
*>nderaUe,  and  mostly  occur  on  the  western 
^Hly  cf  the  three  chains  of  the  Andes. 
Tbef  eoDsist  of  gold«  silver,  platinum,  mer- 
^(  eopper,  lead,  iron,  and  rock-salL  The 
P^iat^  of  gold  seems  to  be  on  the  increase, 
^  has  not  yet  attained  the  quantity  which 
*v  got  before  the  war  of  independence*  Iron 
ttd  eoal  are  found  in  the  mountains  border- 
i^wthe  table  land  of  Bogota :  some  attempts 
^e  been  made  U>  work  the  iron-mines,  and 
the  eoil  n  used  in  the  smithies  and  for  the 
*<«siaboafis.  Boek  salt  and  salt  springs  oeeur. 
Ths  aanuflMiuiing  industry  is  not  unportant* 
It  is  fioiited  to  woollen  and  ootUm  sttiffii  of  a 
^^■se  texture,  only  adiqpted  for  the  use  of  the 
1<W  flmses,  and  mostly  made  by  the  con- 
^BMt.  British  produce  and  manufactures 
*««  eiported  to  New  Granada  in  18i8  to  the 
«alM  «f  di7,016i. :  the  chief  port  of  debarka- 
Cartagena.    . 


GBANULATION.  This  tennlsappUedto 
a  process  by  which  metal  is  reduced  to  the 
state  of  smidl  fragments.  While  the  metal, 
such  as  silver  or  copper,  is  in  a  melted  state, 
it  is  forced  into  an  iron  vessel  filled  with  holes ; 
it  passes  through  these  holes,  into  a  pool  of 
water,  or  upon  a  bundle  of  twigs  soaked  in 
water,  and  becomes  thus  solidified  into  small 
globular  fragments  lilie  shot:  indeed  the 
making  of  shot  is  thus  conducted.  [Shot 
Manuvactubb].  Silver  alloys  are  granulated 
prerious  to  refining;  and  copper  is  brought 
to  the  state  called  bean  shoti  by  granula- 
tion. 

GBANITE.  This  is  one  of  the  most  abun. 
dant  rocks  seen  at  or  near  the  surface  of  the 
earth.  It  underlies  the  stratified  rooks,  and 
appears  at  some  remote  geological  sara  to  have 
been  in  a  fluid  state  from  the  effect  of  intense 
heat. 

Granite  is  one  of  the  most  beautiful  of  rooks, 
and  viewed  mineralogically  its  composition  is 
remarkable.  Mica,  felspar,  and  quartz,  in 
distinct  dystals,  or  else  filling  interstices  be- 
tween crystals,  constitute  the  typical  varieties ; 
but  other  minerals,  such  as  hornblende,  acta- 
nolite,  chlorite,  talc,  compact  felspar,  steatite, 
garnet,  zircon,  &o.,  enter  into  and  sometimee 
considerably  modify  the  aspect  of  granite, 
especially  in  colour,  which  varies  much.  Ex- 
cept in  a  few  cases,  granite,  as  its  name  im- 
plies, shows  the  gnuns  of  its  eomponent  psrts ; 
the  size  of  these  varies  extremely.  Granite  is 
indeed  rather  a  name  for  a  mode  of  aggrega- 
tion than  for  a  definite  chemical  or  even  mine- 
ralogical  structure ;  and  the  varieties  are  thus 
too  numerous  to  be  distinctly  named. 

Granite  is  largely  employed  in  buildmg, 
especially  in  the  more  important  engineering 
works.  New  London  Bridge  eflbrds  a  beattti- 
fbl  instance  of  its  use.  It  Is  also  much  em- 
ployed in  paving  the  London  streets*  When 
polished  it  presents  a  fine  appearance;  but 
the  polishing  is  a  work  of  great  labour,  on  ao^ 
count  of  the  hardness  of  the  stone.  Aber- 
doenshire,  Devon,  and  Cornwall,  ftuniah  our 
chief  suppliee  of  granite. 

A  very  large  block  of  granite,  upwards  of  80 
feet  long,  and  of  the  finest  quslity  and  colour, 
has  lately  been  raised  by  the  Gheesewring 
Granite  Company,  at  their  quarries,  on  the 
Cheesewring-hill,  near  laskeard,  which  is  in- 
tended to  be  sent  to  the  Great  Exhibition  of 
1851.  The  mass  of  stone,  of  whioh  this  fbrmed 
a  portion  of  the  quany,  contained  hj  measure- 
ment the  extraordinary  quantify  of  above  4,000 
cubic  feet,  or  about  900  tons  in  weight 

A  fine  specimen  of  Irish  granite  is  also  to 
be  exhibited,  obtained  from  the  BallyhoUand 
quarries  neer  Newry. 
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GRAPE  SHOT. 


GRAPE-SHOT  is  an  assemUage,  in  the 
form  of  a  column,  of  nine  balls  resting  on  a 
circular  plate,  through  which  passes  a  pin 
serving  as  an  axis.  The  ball  are  contained  in 
a  strong  canvass  bag,  and  are  bound  together 
on  the  exterior  of  the  latter  by  a  cord  disposed 
about  the  column  in  the  manner  of  a  net 

GRAPES;  GRAPE-VINE.  The  deUcious 
and  weU-known  fruit  of  the  vine  is  used  as  an 
article  of  diet  in  several  ways.  Its  agreeable 
sweet  acid  flavour  when  ripe  has  always  ren- 
dered it  a  veiy  desirable  food  when  fresh.  The 
ancients  also,  there  can  be  little  doubt,  were  in 
the  habit  of  drinking  the  expressed  juice  of  the 
grape  before  fermentation.  Grapes  are  also 
dried  and  used  under  the  name  of  Rainns. 
The  drying  is  generally  effected  by  cutting 
half  through  the  fruit-stalk  whilst  they  are 
suspended  on  the  tree.  Grapes  thus  dried  are 
called  Muscatel  Raisins,  and  are  principally 
brought  from  Spain  and  the  Levant  The 
most  extensive  use  of  the  grape  is  for  the  pur- 
pose of  making  wine.    [Wine.] 

Although  our  climate  does  not  permit  of  the 
grape  attaining  its  greatest  perfection  in  the 
open  air,  yet  in  the  forcing  system  of  culti- 
vating grapes  by  heat,  Great  Britain  probably 
produces  the  most  delicious  grapes  in  the 
world.  But  even  in  the  open  air  in  the 
sotithem  counties  of  England,  if  proper  care 
is  taken,  veiy  good  fruit  may  be  obtained. 

Grapes  may  be  kept  by  packing  them  in 
jars,  each  branch  separately  wrapped  in  paper. 
The  bunches  and  layers  of  fruit  are  to  be 
separated  by  well-dried  bran;  bran  is  also 
laid  above  and  below  the  grapes ;  and  there 
are  finally  laid  over  the  top  a  piece  of  paper, 
a  stretched  piece  of  bladder,  and  a  well  fitting 
cover  to  the  jar. 

Sugar  is  obtained  from  grapes,  by  saturating 
the  juice  with  chalk,  decanting  the  dear  liquid, 
evaporating  to  a  syrup,  clarifying  with  white 
of  egg,  and  then  evaporating.  It  is  less 
sweetening  than  al-sugar. 

Grapes  to  the  value  of  80,000A  to  40,000{. 
are  annually  imported. 

GRASS  LAND  includes  water-meadows, 
upland  pastures,  and  artificial  meadows.  The 
first  are  briefly  treated  of  under  Ibrioatiok. 
Uptand  paiture$  are  portions  of  land  on  which 
the  natural  grasses  grow  spontaneously,  vary- 
ing in  quantity  and  quality  with  the  soil  and 
situation.  When  a  pasture  is  naturally  rich, 
the  only  care  required  is  to  stodk  it  judiciously, 
to  move  the  cattle  frequently  ftx>m  one  spot  to 
another,  and  to  eradicate  certain  plants  which 
are  useless  or  noxious.  The  urine  of  the  cattle 
is  the  manure  which  chiefly  keeps  up  the  fer- 
tility of  grass  land.  A  poor  arid  soil  is  not 
fitted  for  grass,  nor  one  which  is  too  wet  from 


GRAvrry,  centre  of       »o 

the  abundance  of  springs  and  the  want  o  out- 
let for  the  water.  These  defects  csn  only  be 
remedied  by  expensive  improvements. 

When  an  arable  field  is  sown  with  the  seeds 
of  grasses  and  other  plants  which  give  her- 
bage for  cattle,  it  is  called  an  arHJicialme«dmc. 
The  introduction  of  the  artificial  meadows  in 
districts  where  the  soil  seemed  not  well  sdtpted 
for  pasture  has  greatly  increased  the  number 
of  cattle  and  sheep  reared  and  fattened,  snd 
has  caused  greater  attention  to  be  psid  to  the 
means  of  improving  the  breeds  of  both.   In 
the  neighbourhood  of  large  towns  there  are 
many  meadows,  which,  without  being  ixrigttedf 
are  mown  eveiy  year,  and  only  fed  between 
hayharvest  and  the  next  spring.  Thomsnige- 
ment  of  this  grass  land  is  well  understood  in 
Middlesex.     An  acre  of  good  graring  l«d, 
worth  40».  rent,  is  supposed  toproduce  200lbs.     j 
of  meat  in  the  year. 

GRASSES.    There  is  a  great  diflierenec 
between  the  value  of  grasses  for  pasture ;  cer- 
tain kinds  suit  the  meadows,  others  marshes, 
others  upland  fields,  and  others  bleak  sod 
sterile  hills,  where  they  ftinish  valuable  food 
for  sheep:  these  kinds  will  not  grow  indis- 
criminately, or  are  not  equally  suitable  for 
different  soils  and  situations,  and  it  is  there 
fore  essential  for  the  husbandman  that  he 
should  be  capable  of  discriminating  between 
them.     Some  indicate  the  quantity  of  6<»l. 
The  same  remarks  are  applicable  to  the  grasses 
used  for  various  purposes  in  the  mannfac- 
tming  arts.    The  principal  grasses  use(\il  to 
man  are  described  in  this  work  under  their 
usual  commercial  names. 

GRAVEL.  This  name  is  usually  gi^en  to 
the  small  fragments  of  rocks  which  have  hctn 
drifted  by  any  force  of  wrater  over  the  surface 
of  the  earth.  Whether  the  gravel  ob9err*d  »t 
any  spot  was  transported  along  the  natural 
drainage  hollows  of  the  surface ;  and  whether 
the  waters  descending  these  valleys  peifonned 
the  effects  while  flowing  at  higher  levels,  under 
the  influence  of  dams,  lakes,  or  other  pecu- 
liarities ;  become  interesting  questions  in  eoa- 
neetion  with  the  past  histoiy  of  the  earthy 
surfkce.  But  in  relation  to  the  industxial 
arts,  gravel  is  not  much  used  except  as  a  ma- 
terial for  roads,  paths,  temces,  Ste, 

GRAVITY,  CENTRE  OF.  If  •  l*'" 
were  balanced  by  means  of  two  solid  sphere 
of  uniform  density  hung  at  the  ends,  the  eqo- 
librium  would  still  remain  if  aU  the  matter  of 
either  of  the  spheres  could  be  concentrated  at 
it«  centre ;  the  centre  of  the  sphere  ia  then  its 
centn  of  gravity.  When  a  body  is  su^^ended 
by  a  string,  and  allowed  to  find  its  position  of 
test,  the  centre  of  gravity  is  in  the  tine  of  mo- 
tinuation  of  the  string. 
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In  every  kind  of  macbinery  this  important 
law,  by  which  the  centre  of  gravity  always 
tends  to  assomo  the  lowest  place,  is  kept  con> 
sUntly  in  view  in  arranging  the  weight  of 
different  parts  of  a  machine  or  engine. 

GBAVITY,  SPECIFIC.     [Specific  Giu- 

TITT.] 

GIIEAT  BBITAIN.  The  industrial  sta- 
tistics of  Great  Britain  are  briefly  glanced  at 
noder  the  headings — Enolaio),  ScoxiiAND, 
Walks,  the  names  ot  counties,  and  the  names 
of  the  diief  towns  and  rivers ;  as  well  as  under 
soeh  headings  as  Customs  Duties,  Excise 
Duties,  Factohies,  Iupobts  ami)  Ezfobts, 
Shipfxxo,  &&.  Beyond  the  features  which 
illastrate  produce,  industry,  and  commerce, 
we  have  nothing  to  do  with  geography  in  this 
wozk.  A  few  data  under  our  present  heading 
will  suffice. 

Great  Britain  has  about  84,000  square  miles 
of  surface,  and  about  4000  miles  of  coast-line. 
There  are  seven  rivers  100  miles  or  more  in 
ItAgth,  viz.,  Thames  200,  Severn  100,  Tay 
150,  Trent  114,  Ouse  120,  Wye  120,  and 
Tweed  100 ;  these  seven  rivers,  with  their  tri- 
butaries, drain  about  24,000  square  miles  of 
surface.  There  were  in  1827  (since  which 
Tear  new  indosures  and  cultivation  have  gra- 
doally  increased)  about  14  million  acres  of 
£urnis  and  gardens,  21  million  acres  of  meadows, 
pastures,  and  marshes,  10  million  acres  of 
improveable  wastes,  and  13  million  acres  of 
unimproveahle  wastes.  It  is  a  useM  fact  to 
bear  in  mind,  (with  sufficient  accuracy  for 
general  comparison)  that  Ireland  and  Scot- 
land have  about  equal  areas,  and  that  Ireland 
and  Scotland  united  have  an  area  about  equal 
to  that  of  England  and  Wales  united.  In  re- 
fptct  to  population  these  ratios  altogether  fail, 
for  England  is  more  populous  than  the  other 
three  combined. 

GREECE.  This  once  celebrated  country 
has  little  to  interest  us  in  respect  to  its  present 
indnstiy  and  commerce.  In  the  plains  of  the 
HoreA  the  peasantry  are  not  proprietors,  all 
the  land  belonging  either  to  the  state  or  to  the 
veahhy  families  of  the  primates  or  orchontos. 
In  the  mountains  there  is  a  great  number  of 
imall  proprietors,  generally  thrifty  and  indus- 
trious husbandmen.  The  resources  of  the 
continental  part  of  the  kingdom  are  derived 
tiaefij  from  agriculture.  There  are  about 
120,000  families  of  cultivators  of  the  soil,  of 
vhseh  20,000  are  proprietors.  The  vineyards 
tfe  almost  all  private  property.  There  are 
iUo  about  215,000  olive  trees,  chiefly  in  Attica, 
Hegaris,  and  tlie  eparchy  of  Salona,  a  great 
part  of  wliich  is  national  property.  Greece 
prodaees  about  two-thirds  of  the  com  required 
for  its    consumption.     Wheat,   barley,   and 


Indian  com  are  the  species  cultivated;  oats 
and  rye  are  not  in  use.  Tobacco  thrives,  es- 
pecially near  Argos  and  Calamata,  and  cotton 
grows  also  in  considerable  quantity.  The 
wine  made  is  enough  for  the  home  consump- 
tion ;  it  is  generally  good  bodied,  but  for  want 
of  proper  management  in  making  it,  and  of 
cellars,  it  does  not  keep  beyond  a  year  or  two. 
Currants  are  cultivateid  in  vaiious  districts, 
especially  in  the  eparchies  of  Patras  and  Yos- 
titza,  and  are  of  excellent  quality.  The  olives 
are  of  good  quality,  but  the  art  of  pressing 
and  refining  the  oil  is  very  imperfectly  under- 
stood, and  the  oil  is  inferior  to  that  of  Pro- 
vence. Silk  is  made  in  Messenia  and  Laconica, 
and  ^0  at  Tinos,  and  in  other  islands,  but  is 
inferior  to  the  Italian  silk.  The  almond,  the 
fig,  the  chestnut,  the  orange,  and  the  lemon 
thrive  well.  Homed  cattle  are  not  numerous, 
nor  sufficient  for  the  labours  of  the  field,  for 
which  they  are  almost  exclusively  used,  and 
oxen  are  imported  for  that  pux^ose  from 
Thessaly  and  Asia  Minor.  There,  are,  how- 
ever, numerous  flocks  of  sheep  and  goats, 
whic^  migrate  to  the  mountains  in  the  spring, 
and  return  to  the  plains  after  the  harvest. 
The  produce  of  wool  is  considerable,  but  of  a 
coarse  kind,  and  is  used  chiefly  for  home 
manufacture.  Pigs  are  scarce,  except  in 
Arcadia.  The  only  milk  used  is  that  of  ewes 
and  goats,  and  the  butter  and  cheese  made  of 
it  is  very  inferior.  The  fine  forests  with 
which  the  mountains  were  once  clotlied  have 
been  sadly  wasted,  and  for  Uie  most  part  en- 
tirely destroyed. 

Tho  commerce  and  navigation  of  Greece 
are  centered  in  the  ports  of  Nauplia,  Mesol- 
onghi,  Patras,  Galaxidi,  and  the  islands  of 
Hydra,  Spezia,  and,  above  all,  Syra.  The 
number  of  Greek  merchant  vessels  is  some- 
what over  1000,  exclusive  of  small  craft,  or 
coasting  boats.  The  extensive  line  of  coast 
and  the  numerous  islands  supply  a  multitude 
of  good  sailoi's.  The  principal  traffic  of  the 
Greek  vessels  is  the  carrying  trade  between 
the  ports  of  the  Mediterranean  and  the  Black 
Sea.  The  Exports  from  Great  Britain  to 
Greece  in  1848  amounted  in  value  to  284,834/. 
Among  the  imports  from  Greece  in  the  same 
year  were  225,17d  cwts.  of  currants,  being  more 
than  half  of  our  consumption. 

GHEEN.  In  dyeing  green,  the  usual  cus- 
tom is  to  impart  a  blue  dye  first,  and  then 
change  this  to  a  proper  tint  by  a  yellow  dye. 
The  same  principle  is  followed  in  many  kinds 
of  painting ;  a  lively  green  being  produced  by 
a  mixture  of  blue  and  yellow  pigments ;  and 
a  dingy  green  by  a  mixture  of  blue  with  orange 
or  with  yellowish  brown.  There  are,  how- 
ever, many  green  pigments  produced  without 
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this  admixture.  Oreen  bice  is  a  carbonate  of 
copper.  Brunswick  green  is  a  carbonate  of 
copper,  mixed  with  chalk,  white  lead,  alumina, 
or  magnesia.  Frietland  green  is  an  oxychlo- 
lide  of  copper.  8cheele'$  green  is  an  arsenite 
of  copper.  Prussitui  green  is  a  modification  of 
Pmssian  bine.  8ap  green  is  prepared  Irom 
the  juice  of  buckthorn  berries.  Iris  green  is 
prepared  from  the  juice  of  the  petals  of  the 
blue  flag  plant  VerdUer  is  a  mixture  of  oxide 
of  copper  with  whiting. 

GREENHOUSE.  Structures  of  this  kind 
were  formerly  erected  with  slated  roofb,  like 
dwelling-houses,  and  with  large  upright  win- 
dows in  front,  divided  and  supported  by  pillars ; 
examples  of  which  may  yet  be  seen  in  several 
of  the  royal  gardens  about  London,  and  also 
in  different  parts  of  the  country.  It  was  soon 
found  that  handsome  specimens  of  plants  could 
not  be  grown  in  houses  of  this  description, 
and  the  only  purpose  to  which  they  are  now 
applied  is  the  growing  of  orange  or  lemon 
trees,  and  protecting  other  plants  in  winter. 
The  best  kinds  of  greenhouses  are  those  with 
spanroofe,  which  are  often  built  in  the  follow- 
ing manner:  a  neat  wall,  about  three  feet 
high,  is  built  round  the  front  and  ends ;  the 
back  wall  being  about  two-thirds  of  the  height 
of  the  roof.  Along  the  top  of  the  fixmt  wall  a 
row  of  glass  sashes,  eighteen  inches  in  height, 
is  placed  upon  the  brickwork,  which  will  raise 
the  front  to  4|  feet  The  span-roof  will  then 
be  supported  upon  this  in  front,  and  its  back 
sashes  will  vest  upon  the  back  wall.  A  green- 
house should  always,  if  possible,  front  the 
south. 

To  what  extent  the  increased  use  of  glass, 
noticed  under  Comssktatobt,  will  be  available 
for  greenhouses,  it  rests  with  gardeners  to 
decide. 

GREENOCK.  This  busy  Clyde  port  has  a 
harbour  which,  at  the  beginning  of  the  last 
century,  was  only  fit  for  the  reception  of  fish- 
ing boats ;  but  ten  acres  were  afterwards  en- 
closed between  two  circular  quays ;  and  subse- 
quent improvements  have  rendered  the  outer 
harbour  available  for  ships  of  large  burden. 
This  has  been  the  means  of  raising  the  place 
to  an  important  position  as  a  sea-port  The 
number  of  vessels  belonging  to  the  port  is 
about  150.  Ship  building  is  extensively  carried 
on  in  and  near  the  town  ;  and  great  commer- 
cial activity  is  observable.  The  large  Customs' 
returns  at  Greenock  are  noticed  under  Glas- 
gow. Greenock  is,  in  many  particulars,  a 
port  for  Glasgow. 

GRENADE,  frequently  called  hand-grenade, 
is  a  shell  or  hollow  ball  of  iron,  2|  inches  in 
diameter,  which,  being  charged  wiUi  powder 
ttnd  prodded  witli  a  faze,  is  thrown  as  a  mia- 


sile  during  sieges.  As  soon  as  the  compo- 
sition in  the  fuze  is  consumed,  the  fire  com- 
municates with  the  powder,  and  the  ball  is 
burst  in  fragments. 

GRENOBLE.  In  this  ancient  town,  for 
merly  the  capital  of  Dauphine,  in  the  sooth 
of  France,  the  chief  manufactoreB  ere  kid 
gloves,  of  which  about  two  million  francs' 
worth  are  exported  to  England  and  Americft 
annually ;  liqueurs,  chamois  and  other  leather. 
The  dressing  of  hemp  gives  employment  to 
about  1000  workmen.  The  trade  of  the  pl>ce 
is  much  promoted  by  the  navigation  of  the 
Isire;  other  articles  of  trade  are  wrought  iron, 
marble,  and  timber. 

GRIMSBT.     This  lincohiahire  port  has 
hitherto  been  a  place  of  little  importance;  bot 
the  extensiTe  works  now  progressing  under 
Mr.  Rendel,  will  render  it  a  commercial  em- 
porium of  considerable  rank.  There  is  already 
a  dock  at  Grimsby,  but  it  is  wholly  above  the 
level  of  high  water  mark,  and  is  supplied  with 
water  by  land  streams.    Between  that  lerd 
and  low  water  mark  is  an  unsightly  mass  of 
muddy  shore ;  and  it  is  this  useless  expanse 
which  Mr.  Rendel  is  bringing  into  reqi^sitioa 
by  forming  magnificent  docks.     About  180 
acres  are  to  be  enclosed,  of  which  part  will 
form  a  dock,  and  the  rest  will  aflbrd  sites  for 
wharfe  and  warehouses.    The  water  area  of 
the  dock  will  be  27  acres ;  there  wiU  be  fiOOO 
feet  of  dock  wharfage,  and  6000  feet  of  lir^r 
walL    There  will  be  a  basin  of  11  acres,  to 
connect  the  dodc  with  the  Humber ;  and  two 
piers  of  600  feet  long  each  will  bound  the 
basin  on  the  east  and  west.    Such  is  the  foH 
scope  of  the  plan  proposed  by  Mr.  Rendel, 
part  of  which  is  now  being  carried  out  by  the 
Sheffield  and  Lincolnshire  Railway  Company, 
to  whom  the  works  belong. 

GRINDSTONES.     The   stones  used  for 
sharpening  cutting  instmments  wary  greath 
in  texture,  fh>m  the  roughest  grindstone?  to 
the  smoothest  hones.    The  sizes  are  equally 
varied ;  some  of  the  stones  used  by  the  saw- 
grinders  of  Sheffield  are  as  much  as  seven 
feet  in  diameter.    The  grindstones  for  table 
knives  are  from  three  to  four  feet  in  diameter, 
and  six  inches  thick ;  they  ar«  fonned  of  a 
species  of  sandstone.      In  one  of  the  lar?*' 
grinding  establishments  in  that  town,  wbcr* 
cutlery  frt>m  pen-knives  to  aaws  are  ground, 
the  grindstones  are  ci  all  sizes,  from  (oor 
inches  to  seven  feet  in  diameter.    There  an* 
many  quarries  in  England  i^m  which  stoni' 
fitted  for  such  purposes   may  be  obtmnoX 
Some  grinding  wheels  have  a  surface  of  cnvn  -• 
or  of  emery  applied  to  them,  to  aid  in  paru* 
cular  kinds  of  grinding. 

The  grinding  and  aharpening  atones  pre* 
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pared  by  Mr.  Meinig,  present  a  remarkable 
yariety.  He  has  natural  grindstoneSi  from 
quarnfis  belonging  to  himself,  of  ninety-seven 
diifereni  diameters,  from  !(  to  24  inches ;  and 
of  thirteen  degrees  of  thickness,  from  an 
eighth  of  an  inch  to  3  inches.  The  same 
sandstone  is  cat  into  other  shapes,  for  various 
abrading  processes.  German  hones  are  pre- 
pared for  sharpening  fine  tools;  whereas  a 
kind  ealled  green-water  hones  are  used  for 
gjfing  an  edge  to  razors  and  lancets.  Turkey 
oil-stone  presents  five  different  degrees  of 
hardneoB  and  texture  to  suit  different  modes 
of  application.  Petrified  wood  is  employed  as 
a  material  for  whetstones  or  hones ;  it  can  be 
cot  into  the  form  of  wheels,  up  to  three  or 
four  inches  in  diameter. 

GRIT.  Hard  sandstones  are  called  grits 
in  the  north  of  England,  and  indeed  many 
soft  sandstones  are  so  termed.  In  particular 
distriets  some  distinctlye  terms  are  applied,  as 
millstone  grit,  red  grit,  white  grit,  grindstone 
grit,  itc*  Almost  universally  in  ^e  north  of 
England  the  term  JE'reestone  belongs  to  such 
gritstones  as  will  work  easily  and  to  a  good 
face. 

GRITS  or  GBOATS.  This  useful  material 
for  gruel  is  made  of  oat  seeds  deprived  of  their 
busks.  When  bruised,  ready  for  use,  they 
are  denominated  Embden  grits,  or  prepared 
(»  patent  groats  or  grits.  A  greater  or  smaller 
quantity  of  these  are  to  be  used  to  a  pint  of 
water,  aceording  to  the  object  in  view.  When 
employed  for  an  article  of  nourishment,  the 
gruel  may  be  made  thick;  when  required  as  a 
demuleent  or  diluent,  to  promote  perspiration 
at  the  commencement  of  a  cold,  it  should  be 
thin.  This  is  regarded  as  a  Hght  and  diges- 
tible article  for  invalids.  The  husks  are  f^- 
qaently  steei>ed  in  water  for  a  few  days,  and 
then  drained  oft  The  liquid  when  boiled 
^tifiens  into  a  dish  called  sowens  in  Scotland. 
Ibis  is  slightly  add,  and  forms  with  milk  a 
favourite  food  of  the  peasantiy  for  supper. 

GRODNO,  a  government  of  Russia  in 
Europe,  produces  quantities  of  barley,  zye, 
oats,  hc^,  hemp,  and  flax.  The  crown  holds 
a  great  number  of  the  forests,  which  abound 
chiefly  in  pine.  Homed  cattle  and  sheep  are 
nomsroaa.  Much  wax  and  honey  are  made. 
The  -Bna^Mf^tL  consist  of  iron,  limestone,  clay, 
ebalk,  and  saltpetre.  The  manufactnres  of 
the  provinee  are  woollen  cloths,  hats,  leather, 
paper,  and  spirits.  There  is  a  good  export 
trade  in  grain,  wool,  cattle,  and  timber,  with 
Memelf  Riga,  and  Eonigsberg. 

GROINS  are  the  lines  formed  by  the  inter- 
aeetian  of  arched  vaultings.  Such  intersec- 
tioas  are  called  '  groiningB,Vand  the  vaultings 
*gnwMd  arches.'    Grotna,  which  arose  in  the 


first  instance  out  of  the  simple  intersection 
of  arches,  were  in  later  times  the  foundatioB 
of  an  extensive  system  of  decoration.  This 
system  is  exemplified  in  the  elaborately 
groined  ceilings  of  many  of  our  ecclesiastical 
buildings.  Groined  arches  are  constructed 
of  stone,  brick,  and  wood  and  plaster.  When 
constructed  with  stone  or  brick,  a  centeiing 
of  wood  is  used  to  turn  the  arch  and  form  its 
groins.  Great  nicety  is  required  in  the  exe- 
cution of  the  groined  work,  and  the  best  work- 
men among  bricklayers  and  masons  are  always 
selected. 

GUAIAGUM.  This  is  the  name  of  a  genua 
of  small  crooked  trees  inhabiting  several  of 
the  West  India  Islands,  in  low  places  near 
the  sea.  The  most  remarkable  species  yields 
the  hard,  compact,  black-green  wood  called 
LignuM  VUds,  which  is  so  heavy  that  it  sinks 
in  water,  and  from  which  pestles,  ship-blocks, 
rollers,  castors,  &o.,  are  turned.  The  same 
species  also  produces  the  gum-resin  known  in 
medicine  under  the  name  of  Ghim  Ouaiacum. 
For  medicinal  puzposes,  the  wood  should  be 
procured  from  the  centrsd  part  of  the  trunk,  as 
being  the  richest  in  the  active  principle.  This 
wood  is  yeiy  dense,  heavier  than  water,  of  an 
obscure  greenish  fawn  colour ;  but  the  recent 
future  is  yellowish,  exhibiting  an  unequal 
cleavage,  with  a  fatty  shining  appearance,  if 
the  specimen  be  good.  The  wood  of  the  cir- 
cumference is  lighter,  both  in  colour  and 
weight,  pale  fawn,  and  opake.  Genuine  guaiao- 
wood  or  lignum  vit®  is  destitute  of  smell,  but 
if  rubbed,  and  still  more  if  set  on  fire,  it 
eyolves  an  agreeable  aromatic  odour.  If  long 
chewed,  the  taste  is  peculiar,  guttural  and 
bitterish.  The  wood  is  less  used  than  the 
resin.  Guaiac-resin  exudes  spontaneously, 
or  in  consequence  of  incisions,  and  hardens 
on  the  bark.  Resin  obtained  in  this  way  is 
generally  in  spherical  or  long  tear-shaped 
pieces. 

Guaiac  possesses  the  property  of  stimulating 
the  system  generally.  It  is  not  prized  now  so 
highly  as  on  its  introduction  into  European 
practice  in  the  sixteenth  century,  when  it  bore 
a  most  extravagant  price,  four  ducats  being 
often  given  for  a  pound  of  the  wood.  It  is 
however  a  useful  medicine,  and  the  wood  is 
applied  to  many  purposes  in  the  arts. 

GUANO.  This  valuable  manure  is  tho 
excrement  of  sea -fowl,  and  appears  to 
have  been  used  as  a  mantnre  long  before 
Peru  was  visited  by  the  Spaniards.  A  recent 
German  traveller,  Meyer,  says,  'Along  almost 
the  whole  coast  of  Peru  this  exerementitions 
matter  covers  the  small  islands  and  clifb  near 
the  coast,  and  on  some  spots  lies  in  such 
enormous  beds  as  could  only  be  produced  by 
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the  aoemntdation  of  thousands  of  years.' 
About  the  commencement  of  1843  guano  was 
discovered  on  the  island  of  Ichaboe,  about 
two  miles  and  a  half  from  the  main  land  of 
Africa,  in  26°  18'  S.  lat,  and  W  15'  E.  long. 
The  place  soon  attracted  notice,  and  by  the 
end  of  1844  the  whole  of  the  guano  had  been 
carried  away.  As  many  as  850  ships  have 
been  anchored  off  the  island  at  the  same  time. 
The  guano  was  from  35  to  88  feet  in  depth, 
and  the  deposit  extended  to  a  length  of  about 
1100  feet,  with  an  average  width  of  400  feet. 
Towards  the  dose  of  1844  another  guano 
island  (Malagas)  was  discovered  at  the  en- 
trance of  Saldanha  Bay.  The  guano  covers 
an  extent  of  about  eight  miles,  and  the  thick- 
ness is  from  about  four  yards  to  eight  yards. 
It  has  been  supposed  that  the  excrement  of 
the  sea-fowl  which  swarm  on  some  parts  of 
the  coast  of  Great  Britain  might  be  used  as  a 
fertiliser  with  the  same  results  as  Peruvian  or 
African  guano ;  but  the  quantity  which  could 
be  collected  is  comparatively  small,  as  the 
animal  accumulation  is  in  most  cases  washed 
away  by  the  rains,  and  the  valuable  properties 
of  that  which  remains  are  dissipated  by  the 
changeable  nature  of  our  climate. 

The  value  of  guano  is  to  be  estimated  ac- 
cording to  the  proportions  which  it  contains 
of — 1,  ammonia;  2,  phosphates ;  3,  organic 
matter.  African  guano  has  the  largest  pro- 
portion of  soluble  matter,  and  that  from  Peru 
is  remarkable  for  the  quantity  of  uric  acid 
that  it  contains,  an  element  which  dissolves 
very  slowly.  It  is  said  that  4  cwts.  of  guano, 
which  is  the  usual  quantity  applied  to  one 
acre,  are  equal  in  effect  to  fifteen  tons  of  farm- 
yard dung.  It  is  usually  mixed  witli  pulverised 
earth  to  prevent  it  from  coming  in  contact 
with  the  seeds.  For  small  allotments  or  gai*- 
deus  it  is  often  most  convenient  to  use  guano 
in  a  liquid  state,  in  which  case  4  lbs.  of  guano 
may  be  mixed  with  twelvo  gallons  of  water, 
and  used  after  it  has  stood  twelve  hours,  and 
the  proportion  per  acre  may  be  from  a  half 
to  one  cwt  of  guano  to  100  gallons  of  water. 

The  quantity  of  guano  imported  in  the  last 
four  years  has  been  very  considerable : — 

1847  ..     ..     82,134  tons. 

1848  ..     ..     71,414    „ 

1849  ..      ..     83,438    „ 

1850  ..  ,.  116,020  „ 
GUERNSEY.  In  this  member  of  the  Chan- 
nel Islands  group,  the  pursuits  of  agriculture 
are  carefully  attended  to ;  as  much  as  54  Win- 
chester bushels  of  wheat  have  been  raised  per 
acre.  The  ashes  of  sea-weed  are  tlie  manure 
chiefly  used  for  com  crops.  Red-wheat  is  the 
chief  of  these  crops.  Neither  sheep  nor 
horses  are  carefully  reared ;  but  the  breeding 


of  cattle,  especially  of  cows,  is  an  object  of 
great  attention.  The  dairy  is  on  all  faims  of 
any  size  the  principal  object  of  attention,  and 
the  chief  source  of  tlie  farmer's  profit  The 
butter  that  is  made  is  in  high  repute.  English 
fruits,  and  fimits  of  more  southern  climates, 
are  much  cultivated.  The  shores  are  abun- 
dantly supplied  with  fish.  The  manufactnriDg 
industry  of  Guernsey  is  but  small;  and  the 
same  may  be  said  of  the  little  islands  near  it 
— Aldcrney^  Serkj  Hcrm,  and  Jeihou.  There 
is  steam  communication  to  Guernsey  from 
Southampton,  Plymouth,  Torquay,  St  Male, 
and  Granville. 

GUINEA.  Many  parts  of  the  region  of 
West  Africa,  known  by  the  name  of  Guinea, 
are  rich  in  produce  which  gives  rise  to  much 
commerce.  Thus,  in  tlie  country  called  the 
Cfrain  Coast,  the  valleys  produce  ridi  crops  of 
rice,  which  is  exported  to  a  large  amount 
Cattle,  sheep,  pigs,  goats,  poultry,  rice,  pepper, 
camwood,  and  ivoiy  are  abundant  The  Jrorg 
Coast  and  the  Slave  Coast  are  the  names  of 
other  poiiions  of  Guinea,  the  produce  of  which 
is  exported  to  variotui  conntries.  Siena  Leone 
will  call  for  a  word  of  notice  elsewhere,  in 
respect  to  its  produce  and  commerce.  [Sncniu 
Leone.] 

GUITAR.  This  musical  instrument,  in 
various  shapes,  may  be  traced  to  the  remotest 
periods  of  antiquity.  It  was  often  called 
Cittern  and  Gittern  by  the  old  English  poets. 
The  English  and  French  guitar  of  tlie  ]«st 
centuiy  was  wido  and  thin  in  body,  slionin 
the  neck,  and  strung  with  wire.  The  modern 
guitar,  which  is  of  the  Spanish  kind,  and  dif- 
fering little  fh)m  the  lute,  consists  of  a  body 
from  seventeen  to  eighteen  inches  in  lengUu 
four  in  depth,  and  of  a  neck  of  about  sixteen 
inches,  the  latter  carrying  a  finger-board 
divided  by  seventeen  frets.  It  has  six  strings 
three  being  of  silk  covered  with  silvered  wirp, 
and  three  of  catgut  Tho  compass  of  this 
elegant  instrument  is  from  e  below  the  ba<d 
staff  to  A  above  the  treble  staff,  including  all 
the  intermediate  tones  and  semitones.  The 
best  and  cheapest  guitars  are  made  in  Ger- 
many. 

GUM.  This  vegetable  juice  is  of  more 
universal  occurrence  than  any  other  secretion 
by  plants.  It  is  tlie  material  generally  pi^- 
pared  by  them  for  their  own  nourislunent, 
and  is  at  first  in  a  state  of  solution;  bot 
when  it  escapes  to  the  extcinor  of  tl»e  baik  it 
frequently  becomes  thickened,  and  cwn  ^^^ 
and  pulverisable.  The  pinkest  gum  (arabic) 
consists  of  a  principle  tcmied  amhtH^  and  i« 
soluble  in  water,  forming  with  it  a  mneilape. 
Other  gums  contain  basMrinff  either  aJono 
or  with  erabtn  and  other  matters.    The  tem 
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gain  Is  sometimes  erroneonsly  applied  to  gum- 
resins,  snch  as  assafostido,  &c. 

Most  of  the  commercial  gnms  are  obtained 
by  incisions   made    in  the  bark  of  several 
species  of  acacia  growing  in  Arabia,  India, 
Upper  Egypt,  Senegal,  <tc.     The  specimens 
differ  considerably  in  colour,  even  when  ob- 
tained from  the  same  species.    Gentiine  gum- 
arabic  occurs  in  pieces  from  the  size  of  a  pea 
to  that  of  a  walnut,  or  larger,  which  are  irre- 
gular in  shape,  or  roundish  or  angular ;  either 
white,  yellowish,  or  darkwine-j-ellow;  scarcely 
any  odour;  taste  mawkish,  glutinous.    Gum, 
when  in  powder,  is  often   adulterated   mih 
starch,  the  presence  of  which  is  detected  by 
tincture  of  iodine ;  or,  when    cold  water  is 
used  for  the  solution  of  the  gum,  the  starch 
will  remain  undissolved.    The  mucilage  made 
with  cold  water  is  not  only  purer,  but  keeps 
better,  and  for  all  purposes  for  which  it  can 
be  used  is  preferable  to  that  made  with  warm 
water,  which  is  the  common  method. 

Gum  is  highly  nutritive,  six  ounces  in 
twenty-four  hours  being  deemed  suflficient  to 
sustain  the  life  of  an  adult ;  yet  it  is  not  very 
ecsily  digested  when  taken  alone.  Gum  will 
often  pass  through  the  stomach  nearly  un- 
changed, if  not  associated  with  some  bitter 
or  astringent  principle.  This  property  how- 
ever renders  it  demulcent  in  affections  both 
of  the  throat  and  also  of  the  intestines,  by 
sheathing  the  membrane  from  air  or  the 
irritation  of  acrid  secretions.  Hence  allowing 
a  portion  to  dissolve  is  also  used  to  suspend 
fflany  insoluble  matters  in  water.  Its  agglu- 
tmating  properties  render  it  vcJuable  in  many 
of  the  arts. 

Of  four  kinds  of  gum  which  ore  enumerated 
in  the  Board  of  Trade  tables,  the  quantities 
imported  in  1848  were— 

Cwts. 

Gum-arabic        ..     ..     24,022 
Gum-Senegal     ..     ..       7,404 

Gum-copal 2,058 

Gum-tragacanth..  ..  234 
GUM-RESINS  are  secretions  of  plants, 
^hieh  are  prodneed  in  the  greatest  quantity, 
and  most  perfectly  elaborated,  in  warm  coun- 
tries. They  are  obtained  chiefly  fh>m  trees 
•nd  shrubs  of  particular  tribes  of  plants. 
Thev  either  exude  spontaneously,  or  are  pro- 
rured  by  incisions  of  the  stem  and  branches. 
When  they  first  escape  to  the  surface  they 
«re  iltrid,  and  of  a  light  colour,  but  gradually 
hanlen,  and  become  of  a  deeper  hue,  either 
by  the  evaporation  of  some  of  their  volatile 
cfl,  or  by  the  absorption  of  oxygen  from  the 
air,  and  the  conversion  of  the  oil  into  a  resin. 
Sora^  remain  in  a  semi-liquid  viscid  state, 
f&ch  as  loffnpenmn  and  gnlbnntim,  which  are 


only  pulverisable  in  winter.  Most  gum-resins 
possess  a  strong  odour,  which  in  many  in- 
stances is  disagreeable,  such  as  that  of  assa- 
foetida,  with  a  warm  acrid  taste,  and  by 
application  to  the  skin  for  any  considerable 
time  they  cause  redness  and  inflammation. 

Gum-resins,  which  are  largely  employed  in 
medicine,  should  be  kept  in  cool  well-closed 
places,  to  prevent  the  evaporation  of  their 
volatile  principles. 

GUN-COTTON  was  first  discovered  by  M. 
Schonbein  of  Basel,  and  made  known  in  the 
year  1840.  It  is  prepared  with  cotton  wool, 
and  explodes  at  400°  Fahr.  Gunpowder  ex- 
plodes at  000°.  In  consequence  of  this,  gun- 
cotton  may  be  fired  on  g^^powder  without 
igniting  it  This  peculiarity  results  from  the 
minute  division  of  the  cotton  fibres ;  for 
mealed  powder,  or  gunpowder  dust,  will  ex- 
plode at  a  much  lower  temperature  than 
grained  powder. 

Gun  cotton  may  bo  prepared  in  various 
ways.  Mr.  Taylor  made  it  by  saturating 
cotton  wool  in  a  mixture  consisting  of  equal 
quantities  of  nitric  and  sulphuric  acids.  This 
must  be  done  as  rapidly  as  possible  by  press- 
ing the  cotton  in  the  mixture  with  a  glass  rod. 
When  this  is  done,  it  is  taken  out,  and  as 
much  as  possible  of  the  mixture  is  squeezed 
out  of  it  The  cotton  is  then  washed  in  suc- 
cessive portions  of  water  until  it  loses  all  taste 
of  acid.  It  is  then  pressed  in  a  Imen  cloth 
and  dried.  Sawdust,  wood-shavings,  and  any 
body  consisting  principally  of  carbon,  may  be 
rendered  explosive  by  preparation  in  a  similar 
way. 

The  manufacture  and  use  of  these  prepara- 
tions are  however  dangerous,  and  they  have 
in  consequence  been  prohibited  generally  in 
France.  Gun  cotton  is  more  powerful  than 
gunpowder,  i.e.y  with  equal  quantities  by  weight 
a  much  greater  effect  is  produced  by  the  cot- 
ton ;  in  consequence  of  which  there  is  every 
probability  that  it  will  supersede  powder  for 
the  purposes  of  blasting,  for  which  it  possesses 
the  important  advantage  that  it  does  not 
generate  smoke.  It  remains  however  to  be 
proved  whetherit  will  answer  for  military  pur- 
poses. The  experiments  of  the  French  go- 
vernment are  against  it,  in  consequence  of  the 
production  of  an  inconvenient  quantity  of 
moisture  by  its  explosion.  M.  Schonbein  "has 
secured  the  patent  for  his  preparation  in  Eng- 
land, and  it  is  manufactured  on  his  account 
by  agents  appointed  by  him.  So  extremely 
explosive  is  this  material,  that  many  serious 
accidents  have  happened  in  connection  with 
its  manufacture. 

GUN  MAKING.  The  manufacture  of  mus- 
kcfc*  and  fowling-pieces  is  carried  on  to  a  veiy 
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large  extent  at  Birmingbam.  More  than  five 
million  pieces  of  fire-arms  were  made  in  that 
town  between  1804  and  1818.  Yet  there  are 
no  gnn-fiEUstories  properly  so  called.  The  same 
gun  travels  about  firom  factory  to  factory,  from 
shop  to  shop,  before  it  is  finished. 

The  most  essential  part  of  a  gun  is 
the  barr^  The  interior  of  the  barrel  is 
usually  a  smooth  cylinder,  but  the  exterior 
is  made  slightly  conical  by  thickening  the 
metal  at  the  hreech  or  hinder  end.  The  com- 
moner barrels  are  formed  of  tenacious  soft 
iron,  which  is  rolled  into  the  form  of  flat  bars, 
called  skelps,  each  of  which  is  sufficient  to 
form  a  single  barreL  The  length  of  askelp 
is  usually  about  three  feet,  and  the  breadth 
about  four  inches  at  one  end,  and  two  and  a 
half  at  the  other.  In  welding  these  skelps 
ioto  barrels,  the  thicker  end  is  heated  to  red- 
ness, and  hammered  upon  a  hollow  cavity  in 
an  anvil  until  the  edges  are  turned  up.  A 
mandril  being  then  inserted  in  the  concavity 
between  them,  the  edges  are  turned  over  and 
welded  together.  The  skelp  is  thus  gradually 
converted  into  a  tube  or  barrel,  after  many 
beatings  and  hammerings.  This  laborious 
process  of  welding  is  now  to  a  great  extent 
8I^>er8eded  by  improved  methods.  In  one  of 
these  methods,  the  barrels,  instead  of  being 
formed  of  skelps  forged  to  the  length  of  the 
barrel,  are  made  from  slabs  of  refined  bar- 
iron,  ton  or  twelve  inches  long,  and  weighing 
from  10  to  11  lbs.  Each  slab,  by  being  heated 
and  passed  between  rollers  of  a  peculiar  shape, 
is  bent  round  into  a  tubular  form ;  and  re- 
peated drawings  between  other  rollers  weld 
the  two  edges  firmly  together,  and  at  the  same 
time  elongate  the  tube  to  the  proper  dimen- 
sions, a  mandril  being  placed  inside  to  pre- 
serve the  bore  of  the  barrel.  The  above  pro- 
cesses are  for  plain  barrels.  Twisted  barrels 
are  made  of  long  and  very  narrow  strips  of 
iron ;  one  of  which,  being  moderately  heated 
to  increase  its  pliancy,  is  wrapped  spirally 
round  a  cylindrical  mandril,  in  such  a  way  as 
to  form  a  tube,  which  may  be  slipped  off  the 
mandril  at  pleasure.  As  the  rods  are  not 
usually  made  of  sufficient  length  for  one  to 
form  a  barrel,  several  are  usually  joined  end 
to  end,  those  which  form  the  breech  being 
thicker  than  those  at  the  muzzle  end.  By 
heating  and  hammering,  these  pieces  are 
welded  into  a  continuous  and  very  strong  and 
tough  tube.  Partially  worn  or  '  scrap '  iron  is 
preferred  for  these  puiposes.  The  twisted 
barrels,  technically  termed  wire-tunsi^  are 
formed  of  narrow  rods  of  compound  metal, 
composed  of  alternate  bars  of  iron  and  steel 
forged  into  one  body,  and  then  rolled  out  to 
the  requisite  tenuity.    Damoicua  barrels  are 


composed  of  similar  metal,  but  the  rods  are 
twisted  upon  their  own  axes  until  th^  com- 
ponent fibres  have  from  twelve  to  fourteen 
turns  in  an  inch,  and  the  rods  are  thereby 
doubled  in  thickness  and  proportionately  re- 
duced in  length.  Two  such  rods  are  welded 
together  side  by  side,  their  respective  twists 
being  reversed.  The  vaiietiea  in  the  modes 
of  making  tvdsted  barrels  are  very  numerous. 

After  welding,  the  barrels  are  carefully  exa- 
mined, and,  if  needful,  straightened  by  a  few 
blows  of  the  hammer.  They  are  then  bored 
in  a  machine  with  an  angular  plug  of  tempered 
steel,  which  is  caused  to  revolve  rapidly  ^vithin 
the  barrel,  a  stream  of  cold  water  being  directed 
upon  the  outside  to  check  the  heat  generated 
by  the  excessive  friction  of  the  tooL  The  out- 
side is  brought  to  a  smooth  surface  either  by 
grinding  on  a  large  grindstone  or  turning  in 
a  lathe.  The  breech  end  of  the  barrel  is 
tapped  with  a  screw-thread,  to  receive  the 
breech-plug,  which  doses  it  at  that  end. 

The  barrels  are  then  ready  for  jMwui^t  which 
consists  in  firing  them  in  a  building  in  which 
their  explosion  can  do  no  harm,  with  a  charge 
four  or  five  times  as  great  as  they  will  have  to 
bear  when  in  use.  A  great  number  of  barrels 
are  fired  at  once,  by  laying  them  upon  a  strong 
framework  of  wood,  with  their  touch-holes 
downwards,  and  ooxmected  with  a  train  of 
powder  which  is  conducted  outside  the  build- 
ing, within  which  is  laid  a  heap  of  sand  to  re- 
ceive the  buUets.  They  are  then  carefoUy 
examined,  and  such  as  show  any  defect  are 
returned  to  be  reforged,  after  which  theymibt 
be  proved  again,  while  such  as  have  stood  the 
test  satisfactorily  ore  stamped  with  a  distin- 
guishing mark. 

Sporting  guns  are  often  made  with  two  heirvh 
fixed  side  by  side  upon  one  stock.  Such  barrels 
are  made  separately,  and  have  their  a4jscent 
sides  filed  flat,  in  order  that  they  may  lie 
dose  together.  They  are  secured  together  by 
ribs  running  between  them  from  end  to  end. 

The  wooden  stock  upon  which  the  barrel  is 
mounted  is  most  commonly  made  of  walnut- 
tree.  When  the  shaping  of  the  stock  is  com' 
pleted,  it  is  shod  with  brass,  the  trigger-guard 
and  other  metallic  fittings  and  ornaments  ai« 
let  into  the  wood,  and  every  port  is  fitted  with 
suitable  screws  and  fastenings,  after  wluch 
the  whole  is  taken  to  pieces  ;  the  woodwoil:  is 
finished  by  staining  and  polishing,  the  brass- 
work  is  filed  and  polished,  and  the  barrds  an 
sent  to  be  finished,  which  is  done  in  vaziooA 
ways.  Most  barrels  are  now  branxed^  by  th« 
application  of  some  chemical  liquid  aided  bj 
heat.  Until  a  comparatively  recent  period  all 
military  guns,  and  most  of  those  used  for 
sportLQg  purposes,  were  made  with  flint  lodiH, 
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in  which  the  ignition  of  the  priming-powder 
was  effected  by  the  sadden  stroke  of  a  wedge- 
shaped  flint  against  a  piece  of  steel,  by  which 
a  stream  of  sparks  was  directed  into  the  pan 
containing  the  priming.  But  percussion  caps, 
containing  an  explosive  powder,  are  now 
generally  used.  The  fnlminating  substance 
a  nsnally  placed  in  a  small  copper  capsule 
resembling  a  thimble  in  shape,  which  fits  on 
to  the  nipple  of  the  touch-hole,  and  if  not 
blown  to  pieces  by  the  explosion,  is  removed 
previous  to  reloading.  The  hammer  is  pro> 
vided  with  a  shield  to  prevent  any  firagments 
of  the  copper  cap  from  flying  against  the  face 
of  the  shooter. 

In  the  manufacture  of  common  iufantiy 
guns,  Birmingham  is  beginning  to  feel  the 
competition  of  Liege,  in  Belgium ;  but  in  the 
better  kinds  of  fow^g-pieces  she  has  no  com- 
petitor but  London. 

Of  the  hand  gims  used  in  past  ages,  the 
variety  was  greater  than  many  readers  would 
suppose.  The  following  are  the  names  of 
most  of  them : — Arquebus,  haquebut,  demi- 
Aa^ii«,  musquet,  wheel-lock,  currier,  snaphaunce, 
caliper,  carabine,  eschpeUa,  fiuU,  musketoon, 
petronely  Munderbus,  dragon,  hand-mortar,  dag, 
fiaiol,  trickerlock,  firelock,  Ac.  Of  those  whose 
names  are  best  known  at  the  present  day,  the 
musquet  was  a  Spanish  invention,  originally 
veiy  clumsy ;  the  carabine  is  a  short  gun,  about 
forty  inches  long;  the  /usH,  a  French  inven- 
tion, was  as  long  as  the  musquet,  but  much 
lighter;  the  bltmderbus  is  shorter  than  the 
carabine,  and  has  a  wide  barrel ;  the  pistol  was 
invented  at  Pistoia  in  Tuscany,  in  the  time 
ofHeniy  VnL 

At  Yincennes  in  IVonce,  specimens  of  all 
the  fire-arms  in  Europe  have  been  lately  tried 
by  the  government  authorities,  with  a  view  to 
determine  the  relative  efficiency  of  different 
funns  and  difiierent  manufactures. 

GUNPOWDER.  The  date  of  invention  of 
this  explosive  composition  is  involved  in  ob- 
«earity.  It  has  been  said  that  it  was  used 
in  China  as  early  as  the  year  a.  d.  65,  and  that 
the  knowledge  of  it  was  conveyed  to  us  from 
the  Aiabs  on  the  return  of  the  Crusaders  to 
Europe ;  that  the  Arabs  made  use  of  it  at  the 
^ege  of  Mecca  in  690 ;  and  that  they  derived 
ii  from  the  Indians.  Roger  Bacon  has  been 
« opposed  to  allude,  in  an  enigmatic  way,  to 
the  composition  of  explosive  force  of  gun- 
powder ;  and  about  1330  Berthold  Schwartz, 
a  monk,  is  said  to  have  also  discovered  the 
u  jde  of  manufanturing  it 

Whatever  may  have  been  the  history  of  its 
^nigin,  gunpowder  at  the  present  day  consists 
of  a  veiy  intimate  mixture  of  nitre,  or  nitrate 
of  potttibi  charcooly  and  sulphur.    The  pro- 


portions vary;  but  they  generally  consist  of 
about  6  parts  of  nitre  to  1  of  charcoal  and  1 
of  sulphur.  According  to  a  eomparative  table 
which  has  been  published,  gunpowder  for 
sporting  contains  the  largest  ratio  of  nitre, 
gunpowder  for  blasting  the  largest  ratio  of 
sulphur,  and  the  Austrian  gunpowder  the 
largest  ratio  of  charcoal;  but  the  range  of 
difference  is  only  small— chiefly  observable  in 
the  sulphur.  The  ingredients  must  be  of  the 
greatest  attainable  purity;  and  the  nitre  is 
fused  before  use.  The  charcoal,  either  of 
alder,  willow,  or  dog-wood,  is  prepared  in  iron 
retorts ;  and  the  sulphur  is  the  volcanic  kind 
imported  from  Sicily,  and  is  refined  by  melting 
or  subliming. 

When  the  ingredients  are  prepared,  they 
are  separately  ground  to  a  fine  powder,  and 
mixed  in  the  proper  proportions.  The  com- 
position is  sent  to  the  gunpowder  mill,  which 
consists  of  two  stone!  vertically  placed,  and 
running  on  a  bed-stone.  On  this  bed-stone 
the  composition  is  spread,  wetted,  and  ground, 
and  is  then  taken  off  and  taken  to  the  coming- 
house  to  be  corned  or  grained ;  here  it  is  first 
pressed  into  a  hard  and  firm  body,  broken 
into  small  lumps,  and  the  powder  grained  by 
these  lumps  being  put  into  sieves  in  each  of 
which  is  a  flat  oiroular  piece  of  lignum  vitas. 
The  sieves  are  made  of  parchment  skins, 
baring  round  holes  punched  through  them; 
several  of  these  sieves  are  fixed  in  a  finune, 
which  by  machinery  has  such  a  motion  given 
to  it  as  to  make  the  runner  in  eaeh  sieve  go 
round  with  velocity  sufficient  to  break  the 
lumps  of  powder,  and  force  them  through  the 
sieves,  forming  grains  of  several  sizes.  The 
grains  are  separated  from  the  dust  by  proper 
sieves  and  reels ;  they  are  then  hardened,  and 
the  rougher  edges  taken  off  by  being  run  a 
sufficient  length  of  time  in  a  close  reel,  which 
has  a  proper  circular  motion  given  to  it 

The  gunpowder,  thus  corned,  dusted,  and 
reeled,  is  sent  to  the  stove  and  dried,  care 
being  taken  not  to  raise  the  heat  so  as  to  dis- 
sipate the  sulphur.  The  heat  is  regulated  by 
a  thermometer. 

The  theory  of  the  action  of  gunpowder  is 
this :  that  particle  on  which  a  spark  falls  is 
immediately  heated  to  the  temperature  of  ig- 
nition ;  the  nitre  is  decomposed,  and  its  oxygen 
combines  with  the  charcoid  and  sulphur,  which 
are  also  heated;  this  combination  extricates 
as  much  heat  as  is  sufficient  to  inflame  suc- 
cessively, though  rapidly,  the  remaining  mass. 
The  cause  of  the  expansive  force  of  gunpowder 
is  the  production  of  carbonic  acid,  earbonio 
oxide,  and  nitrogen ;  and,  these  being  liberated 
at  a  vezy  high  temperature,  the  effect  is  greatly 
increased.    The  firing  may  be  effected  by  the 
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electric  spark,  and  also  under  some  circum- 
stances by  percussion. 

In  ascertaining  the  goodness  of  gpinpowder, 
which  is  done  by  determining  its  strength,  an 
iprouveUe  is  employed  to  measure  its  projectile 
force.  This  is  a  small  strong  barrel,  in  which 
a  given  quantity  of  the  powder  is  fired,  and 
the  comparative  expansive  force  is  measured 
by  the  action  exerted  on  a  spring  or  weight. 

The  principal  gunpowder  woiks  near  London 
are  at  Waltham  Abbey,Dartford,  and  Hounslow. 
The  magazines  require  very  cautious  manage- 
ment, to  obviate  danger  of  explosion. 
GUNTEB'S  SCALE.  [Slxding  Bule.] 
GUTTA  PEBOHA.  This  lately^scovered 
and  very  useful  substance  exudes  from  a  tree 
grown  in  Singapore,  Borneo,  and  other  of  the 
eastern  islands.  The  first  specimen  seen  in 
England  was  sent  to  the  Society  of  Arts, 
London,  in  1843,  by  Dr.  Montgomerie.  The 
first  articles  made  of  this  substance  in  England 
were  a  lathe-band,  a  short  piece  of  pipe,  and 
a  bottle  case,  which  were  presented  to  the 
Society  of  Arts  in  1844. 

There  seem  to  be  three  varieties  of  ibis 
substance,  named  Gutta  Girek,  Gutta  Tuban, 
and  Gutta  Percha.  The  word  gutta  means  a 
gum  which  exudes  from  a  tree ;  while  percha 
(pronounced  pertsha)  is  the  Malayan  name 
for  the  tree  which  principally  yields  this  gum. 
The  trees  are  forest  trees,  and  the  natives  ap- 
pear to  tap  the  bark  when  and  how  they  think 
they  may  obtain  the  largest  suppUes.  The 
gum  is  brought  to  England  in  shapeless  lumps, 
and  is  then  yrronght  into  the  secondary  forms 
of  rods,  tubes,  blocks,  sheets,  strings,  &c., 
preparatoiy  to  being  manufactured  for  various 
useM  purposes. 

The  articles  now  made  of  gutta  percha  are 
numerous  and  varied.  The  toughness  of  the 
material  (difilering  somewhat  from  the  elasti- 
city of  caoutchouc),  and  the  facility  with  which 
it  may  be  softened  by  heat,  render  it  peculiarly 
apt  to  receive,  and  maintain  permanently,  any 
form  that  may  be  imparted  to  it.  Pressure 
in  moulds,  while  the  gutta  percha  is  in  a  warm 
and  plastic  state,  is  one  of  the  most  conve- 
nient modes  of  giving  it  a  determinate  form. 
Whether  wet  or  dry,  its  uses  are  confined  to 
cold  purposes,  as  it  is  very  readily  affected  and 
thrown  out  of  shape  by  heat.  For  many  pur- 
poses, naphtha  and  other  inflammable  liquids 
act  as  cements  and  even  solvents  for  the  gutta 
peroha.  In  its  usual  condition  it  is  a  brown 
substance,  and  not  much  unlike  veiy  tough 
leather,  but  having  a  peculiar  odour;  its  sur- 
face is,  however,  capable  of  being  pi-epared  so 
as  to  receive  paint,  gilding,  japanning,  bronz- 
ing, and  other  ornamental  modifications.  The 
crude  substance,  as  brought  to  England,  is 


reduced,  to  a  pulp  by  macerating  machines, 
purified  by  water,  combined  with  many  different 
substances  according  to  the  purpose  to  which 
it  is  to  be  applied,  and  pressed  into  sheets  or 
other  forms  by  rollers ;  and  faixuliar  mecha- 
nical processes  are  then  sufficient  to  work  up 
this  prepared  material  to  the  required  forms. 
It  was    reasonable  to    expect  that,  after 
gutta  percha  came  into  general  use,  it  would 
be  employed  in  some  of  the  processes  of  book- 
binding.   Accordingly,  in  1845,  Mr.  Nickels 
patented  a  metliod  of  using  gutta  percha  for 
cementing  together  tlie  leaves  of  books,  ex- 
actly in  the  same  way  tA  in  caoutchouc  bind- 
ing.   The  cement  is  a  solution  made  by  dis- 
solving gutta  percha  in  rectified  naphtha, recti- 
fied oil  of  turpentine,  or  some  other  essential 
oiL    The  solution  ^so  is  used  for  pasting 
down  the    end-papers,  attaching  vellum  or 
leather  to  the  boards,  sizing  the  exterior  for 
marbling  and  gilding,  and  for  mixing  with  the 
colour  for  colouring  and  marbling  edges,  I'c 
Sheets  of  gutta  percha  are  used  as  a  substittile 
forveUum,  leather,  cloth,  or  paper,  in  covering 
books;  or  a  covering  is  made  by  coating  s 
piece  of  cloth  wiUi  gutta  percha  solution.  The 
same  material  is  used  as  a  substitute  for  paste- 
board for  binding :  tlie  flexible  boards  being 
made  of  a  composition,  in  which  gutta  percha 
is  mixed  with  paper,  pulp,  leather  dust,  wool, 
or  cotton.    When  for  any  of  the  above  pur- 
poses a  little  more  elasticity  is  required  than 
belongs  to  gutta  percha,  a  little  caoutchouc  is 
combined  with  it. 

Lieut  Bouse,  Superintendent  of  the  Green- 
wich Hospital  Schools,  has  lately  caused  800 
pairs  of  boys'  shoes  to  be  soled  with  gutta 
percha;  he  states  that  they  are  more  econo- 
mical than  leather,  and  that  the  waterproof 
quality  is  fully  deteimined.  Gutta  percha 
water-pipes  are  being  gradually  substituted 
for  lead.  At  tlie  Bristol  Vitriol  Works  gutta 
percha  pump-buckets  are  used.  It  is  ^^• 
ployed  as  a  Unitig  for  muriatic  acid  casks  at 
the  Patent  Candle  Works.  From  its  power  of 
resisting  the  most  potent  chemicals,  it  is  of 
the  greatest  sen'ice  to  the  chemical  manufac- 
turer, as  he  is  enabled  to  use  it  in  many 
operations  instead  of  glass  or  metal.  The 
most  concentrated  alkalies  do  not  afiect  it. 
nor  any  of  the  acids  used  in  pharmacy  or  the 
arts,  with  the  exception  of  the  strongest  sul- 
phuric and  nitric  acids.  Messrs.  Muspratts 
have  had  carboys  made  and  wine  pipes  tinevl 
with  it,  for  the  conveyance  of  muiiatic  acid  by 
railway,  instead  of  glass ;  and  so  successful 
has  been  the  experiment,  reducing  tlie  car 
riage,  and  obriating  all  danger  of  breaka|?<% 
that  they  are  now  using  notliing  else.  Fot 
the  conveyance  and  stowage  of  water — entirely 


W7 


OtTTTA  PERCHA. 


GUYANA. 


008 


prerenting  the  u^jmioas  effects  arisiiig  from 
drinkmg  water  contaminated  with  lead — ^it  is 
peculiarly  weU  adapted,  as  it  is  not  in  the 
least  acted  apon  by  the  carbonic  add  and  fixed 
air  which  in  some  waters  so  readily  attack 
lead.  Its  applicability  to  many  other  chemical 
purposes,  snch  as  funnels,  syphons,  Ac^  and 
for  strapping  for  diseased  joints,  stopping  for 
decayed  teeth,  balsam  for  cuts,  catheters, 
bongieft,  and  stethescopes,  is  very  important 
In  electrical  processes  the  insulating  power 
of  gatta  percha  is  most  valuable.  Gatta 
percha  was  first  employed  as  a  corer  to  the 
wires  in  damp  tosnels,  and  its  perfect  success 
there  suggested  the  idea  of  laying  down  within 
its  protecting  folds  telegraphic  lines  between 
England  and  the  Continent 

The  best  illustration  of  the  uses  of  this  re- 
markable substance  is  perhaps  furnished  by  a 
list  of  the  articles  now  made  by  the  Gutta 
Percha  Company  in  the  City  Boad : — Domegtie, 
ic — Soles  for  boots  and  shoes;  lining  for 
dstems ;  picture  firames ;  looking-glass  frames ; 
ornamental  mouldings;  bowls;  drinking  cups; 
jars;  soap  dishes;  ornamental  inkstands; 
vases;  noiseless  curtain  rings ;  card,  fruit,  pin, 
and  pea  trays ;  tooth  brush  trays ;  shaving 
brush  trays ;  window  blind  cord ;  clothes  line ; 
nursing  aprons ;  coloured  material  for  amateur 
modellhig ;  ornamental  flower  stands  and  pots ; 
sheet  for  damp  walls  and  floors ;  drain  and 
soil  pipes ;  gutta  percha  domestic  telegraphs ; 
watering  tubes  for  gardens ;  lining  for  bonnets ; 
jar  covers ;  sponge  bags ;  watch  stands ;  shells ; 
foot  baths ;  balsam  for  cuts,  chilblains,  &c. ; 
lighter  stands;  water  and  gas  pipes.  Sur- 
fficml — Splints ;  thin  sheet  for  bandages ;  steth- 
eseopes ;  ear  trumpets ;  liquid  gutta  percha 
for  wounds ;  bed  straps.  Chenucal — Carboys ; 
vessels  for  adds,  ^c;  syphons;  tubing  for 
conveying  oils,  adds,  alkalies,  Ac,;  flasks; 
bottles ;  lining  for  taniks ;  ftmnels.  Manufac- 
ttaimf — ^Buckets;  mill  bands;  pump  buckets, 
valves,  clacks,  &c,\  felt  edging  for  paper 
maken ;  bosses  for  woollen  manufacturers ; 
flax  holders ;  shuttle  beds  for  looms ;  washers ; 
bowls  for  goldsmiths;  bobbins;  covers  for 
rollers;  round  bands  and  cord;  breasts  for 
mter  wheela;  oil  cans.  For  office*^  Jtc, — 
Wafer  bdlders;  inkstands;  ink  cups;  pen 
tr^ ;  cash  bowls ;  washing  basins ;  tubes  for 
eonveying  messages ;  canvas  for  covering 
books,  Ac.;  architects'  and  surveyors'  plan 
ttses.  AgrieuUmral — Tubing  for  conveying 
liquid  manure;  lining  for  manure  tanks; 
dnving  bands  for  thrashing  machines,  A^c; 
traces;  whips ;  buckets,  bowls,  &o.  Electrical^ 
it. — Corering  for  electric  telegraph  wire ;  in- 
flating stools;  battery  cells;  handles  for 
docharging  rods,  &e, ;   electrotype  moulds. 


Ornamental — ^Medallions;  brackets ;  cornices; 
console  tables ;  mouldings  in  imitation  of 
carved  wood.  Usei  on  Shipboard — Sou'-wester 
hats ;  pilots'  hats ;  life  buoys ;  buckets ;  pump 
buckets ;  speaking  trumpets  and  tubes ;  drink- 
ing cups ;  powder  flasks ;  fishing  net  floats ; 
sheathing  for  ships ;  waterproof  canvas ;  air- 
tight life  boat  cells ;  tubes  for  pumping  water 
from  the  hold  to  the  deck ;  round  and  twisted 
cords ;  lining  for  boxes ;  tiller  ropes.  Jfit- 
ceUaneouB — Suction  pipes  for  fire  engines;  fire 
buckets;  stable  buckets;  lining  for  coffins; 
sounding  boards  for  pulpits ;  tap  ferules  ; 
communion  trays;  tubing  for  ventilation; 
hearing  apparatus  in  churches  and  chapels  for 
deaf  persons ;  cricket  balls ;  bouncing  balls ; 
golf  balls ;  fencing  sticks ;  portmanteaus  ; 
police  staves ;  life  preservers ;  embossed  book 
backs;  embossed  globes  and  maps  for  the 
blind;  railway  conversation  tubes;  miners' 
caps ;  beds  for  paper  cutting  machine  knives ; 
fringe  for  mourning  coaches  ;  fine  and  coarse 
thread;  alarum  tubes  for  mines,  ise, ;  offidal 
seals,  Ac;  envelope  boxes;  bible  backs; 
prayer  book  backs ;  powder  fiasks ;  box  lids. 

The  great  seal  of  Ireland,  attached  to  pa- 
tents and  similar  documents,  has  hitherto 
been  made  of  a  soft,  easily-melted  wax ;  but 
it  is  now  stamped  in  gutta  percha. 

An  ingenious  method  has  been  devised  by 
Dr.  Branson  of  Sheffield,  of  producing  en- 
graved plates  of  ferns,  sea-weeds,  &o.,  by 
means  of  gutta  percha.  The  ferns  are  pressed 
upon  a  careMly  prepared  sheet  of  this  ma- 
terial, while  warm ;  and  the  delicate  markings 
are  left  in  intagUo  or  cavity  on  the  gutta  percha 
surface.  A  cast  in  brass  may  be  taken  from 
this  intaglio ;  and  impressions  may  be  printed 
fjTom  the  brass. 

The  advance  in  the  trade  in  gutta  percha 
has  been  astonishingly  rapid,  as  will  be  shown 
by  the  amount  exported  from  Singapore  to 
Chreat  Britain : — 

1844       ..         ..  230  lbs. 


1845       .. 

22,000  lbs. 

1840       . . 

..      710,000  lbs. 

iai7      . . 

.,  1,200,000  lbs. 

1848       .. 

..  1,700,000  lbs. 

It  was  computed  that  300,000  trees  were 
destroyed  to  obtain  the  above  quantities. 

GUYA'NA,  GUAYA'NA,  or  GUIANA,  is 
the  north-eastern  portion  of  South  Americai 
extending  firom  the  banks  of  the  river  Orinoco 
southward  to  those  of  the  river  Amaxon.  Few 
countries  on  the  surface  of  the  globe  can  be 
compared  with  it  for  luxuriance  of  vegetation, 
which  shows  itself  especially  in  the  great 
number  of  indigenous  plants  and  the  large 
forest  trees  which  cover  perhaps  not  less 
than  one-half  of  its  surface.    Timber,  fumi- 
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tore-wood,  and  dya-wood  are  oflbrded  in  abnn- 
danoe.  Indian  corn,  rice,  mandiooa,  yams, 
sweet  potatoes,  arrowroot,  bananas,  pineapples, 
ooeoa-nnts,  sngar,  eoffee,  cotton,  tobacco, 
ginger,  pepper,  dover,  nutmegs — all  are  grown 
in  Guyana.  Wheat  does  not  ihriTe  well. 
Black  eattle  grow  to  a  greater  sise  than  in 
Europe,  but  their  flesh  is  not  so  tender  nor 
of  so  line  a  flaTOur.  The  wool  of  the  sheep 
is  converted  into  hair.  Among  the  ferooioua 
animals  are  the  jaguar  and  oougnar.  Other 
animals  are  the  armadillo,  agouti,  and  bear, 
sloth,  monkeys,  lisards,  iguana,  alligators, 
bats,  and  snakes.  The  birds  and  insects  are 
very  numerous. 

In  that  portion  of  Guyana  which  belongs 
to  Great  Britain,  an  interesting  commercial 
featdre  has  displayed  itself.  In  the  year  1846, 
about  seyen^  creole  field  labouren  clubbed 
their  savings  together  to  buy  an  estate  on  the 
west  bank  of  the  Deraerara  Biver,  ibr  which 
they  gave  85,000  dollars :  an  instance  which 
Governor  Light,  in  a  despatch  to  l!arl  Grey, 
adduces  to  show  the  rising  character  of  many 
of  the  working  population.  In  1888  there 
were  808  ooflbe  and  sugar  estates  in  cultiva- 
tion ;  In  1846  the  number  had  ikllen  to  251, 
owing  to  the  disasters  attending  the  sugar 
trado.  In  1846  there  were  641  vessels  entered 
the  port  of  Demerara,  with  a  tonnage  of 


107,820;  those  at  the  port  of  BerbiMvera 
170,  with  a  burthen  of  3000  tons.  The  im- 
ports from  the  United  Kingdom  in  1649 
amounted  in  value  to  3a6,89H«  These  num- 
bers relate  to  BriiUh  Guyana.  Jhick  uid 
French  Guyana  have  commeroe  ohiefly  wiili 
the  mother  countries. 

The  postal  arrangements  estiblisbad  \)j 
England,  France,  and  Holland,  with  the  three 
Guyanian  colonies,  are  all  managed  by  the 
Boyal  West  India  Mail  Packet  Compsoy,  tod 
will  be  shortly  improved  by  the  new  eontraet 
entered  into  by  that  company. 

GYPSUM,  or  sulphate  of  lime,  is  a  minenl 
which  is  found  in  a  compact  end  eiysttlliMd 
state,  as  alabaster  [Alabastkb]  and  teisnite, 
or  in  the  form  of  a  soft  challqr  itoDS)  whieb 
in  a  veiy  moderate  heat  gives  out  its  wittf  of 
crystallisation,  and  becomes  a  very  fias  w\ate 
powder  extensively  used  under  Ihs  fiaoe  of 
Plaster  of  Paris.    [Mahitiub.] 

The  principal  demand  for  purs  white  gy^ 
sum  is  by  the  Staflbrdshire  potters,  who  fons 
their  moulds  with  it.  Fine  blocks  of  gy^am 
are  seleoted  for  making  alabaster  emsments. 
The  plaster  stone  of  Paris,  mixed  with  wstar, 
forms  an  adhesive  cement  or  moTtsrm«c|^ 
used  in  building.  Coloured  stuccoes  for  wills 
are  made  of  gypsum,  ghee,  and  some  ooloittiBi 

matter. 


H 


HAABLEM.  In  the  simthem  suburbs  of 
this  fine  old  Dutch  city  are  the  famous  nur- 
seiy  flower-gardens,  which  fbrmerly  supplied 
a  great  part  of  Europe  with  tulips,  hyacinths, 
and  other  flowers.  There  are  extensive  bleach- 
ing establishments  here,  which  fbrmerly  sup- 
plied large  quantities  of  linen  to  England, 
whence  ube  article  came  to  get  the  name  of 
Holland^  as  coming  from  that  country.  Silk, 
cotton,  velvet,  ribands,  linen,  and  thread  are 
among  the  principal  manufactures. 

The  lake  of  Haarlem,  which  lies  south  east 
of  the  town,  is  14  miles  long,  10  broad,  and 
14  fbet  deep,  between  water  and  mud.  The 
mud  of  the  lake  is  manufactured  into  valu- 
able bricks  called  clinkers.  The  project  of 
draining  this  lake  has  been  briefly  adverted 
to  under  DnAlifn9o ;  snd  we  give  hero  a  few 
additional  details  concerning  the  progress  of 
the  works.  The  area  of  the  lake  is  between 
400,000  and  500,000  acres,  and  it  is  intended 
to  leave  not  tnore  than  700  under  water.  The 
drainage  Is  now  about  two-thirds  completed. 


The  area  of  the  lake  is  expected  to  sell  for 
above  7/.  per  acre,  subject  to  the  l«>*-*f*^* 
about  7».  per  acre.  The  aoU  is  a  peaty  lotfn, 
and  the  whole  is  to  be  kept  dry,  after  the  pre- 
sent operations  $r^  eompleted,  ^  •  *T|^ 
through  the  middle  tod  smaUer  ialeta  inw 

HADDINGTONSHIRB.  9*^*^  ^*!Sls 
have  been  made  to  introduce  ^^''"'^r 
into  this  Scottish  county.  P^^*J.  --d 
flax  mills,  cotton  mills,  pApor  »^»'  ^ 
starch  works  have  been  tried  -^  J^, 
times,  but  fhjm  varioua  causee  wy  ^ 
ftuled ;  and  the  manufecturee  at  P^^J^t. 
ried  on  in  the  county  are  ▼^  «"*2ia,|. 
A  good  deal  of  fishing  is  ^^^J^^Z^ 
coast.  From  HaddingtoneWie  ^^J^^t 
system  of  agriculture  baa  ^«  ^Ma» 
ScoUand,  and  this  county  eonttauw  w 

high  rank  in  respect  of  '^^^^  ".  mo^ 
duce.  The  smaller  f^\,^JlJ^  grsin 
productive  soUe.  Wheat  is  iaiepn«i«PJ|^^ 
cultivated,  though  large  crops  oi 


tool 

oailitfelilwtriMniMcL  Thetanupoiops  an 
▼ery  large.  Baxlef  ia  aot  mucli  eolttTaiad, 
BiBce  tha  increaae  of  pasture  land  the  breeding 
of  aheep  and  oaUia  has  been  extended ;  bnt 
Ikieeding  in  the  lowland  and  midland  diatriota 
is  earried  on  upon  »  Tery  limited  aoale,  the 
mote  nanal  praetioe  being  to  pniehaae  and 
AUAen  for  the  Sdinbmigh  marltet.  In  the 
Lanunefmnir  diatriot»  howarar,  the  breeding 
of  lire  atoek  ia  the  dhief  bnaineaa  of  the 
Ibrmer.  The  town  of  Haddington  carriea  on 
ft  eonalderable  trade  in  wool,  in  tanning,  and 
In  praparing  bonea  and  rape  cake  for  manure. 
It  ia  alao  one  of  the  largeat  vheftt>maiketa  in 
Beotland. 

HAGUE.  Thia  large  and  bemitiftil  Dutch 
alty,  though  neither  manufaetnring  nor  com* 
merdal  in  its  general  features,  is  preparing 
Ibr  the  Oreai  Exhibition  earredroaewood  fhr- 
nitUM,  aiWer  embioideiy,  ehaaed  ailver  cnpa, 
and  other  specimens  of  workmanship. 

HAINAULT,  is  a  tery  fertilei  bnsy,  and 
proepefona  province  of  BelgimUi  The  chief 
erapa  are  wheal,  lye,  oata,  barley,  beans,  rape, 
flax,  hops,  and  potatoes ;  tobacco  and  chicory 
are  also  grown.  Mnch  of  the  land  near  the 
rivers  is  laid  ont  in  meadow ;  in  other  parts 
trefoil,  locem,  and  aainfcin  are  onltiyated. 
Homed  cattle,  horses  and  sheep  of  excellent 
l>reed  Sife  aumefonai  pooltry,  game,  and  bees 
abonnd.  l*he  ptomce  ia  trarened  by  aereral 
good  roada  and  nnmarons  canals,  by  which 
oommnnieation  waa  maeh  faoilitated,  even  be- 
ibre  the  making  of  nllwaya ;  and,  like  erezy 
other  part  of  Belgium,  it  ta  well  anpplied  with 
thia  new  and  rapid  meana  of  tranait.  The 
eommeree  of  the  provinee  ia  compoaed  of  its 
iraried  industrial  prodoata^^giaaa,  porcelain, 
pottery,  salt,  spirits  distilled  firom  gndn,  beer, 
maohinery,  woollen  staffs,  linen,  lace,  Brussels 
earpeta  (the  great  mannfaetore  of  which  is 
in  Tonmay^,  Ac  The  most  considerable 
articles  of  export  are  coal,  iron,  and  lime, 
which  are  transported  by  canala  and  rail- 
roads to  France  and  the  neighbonring  coun- 
tries. Slatea,  marble,  and  building  stone  are 
quarried* 

CharUroi  ia  one  of  the  manufSftCturing 
towns;  glass,  salt,  sugar,  leather,  nails, 
woollen  yam,  fte.,  are  among  its  products. 
The  town  stands  In  a  moat  extensiTe  coal 
Held,  which  gives  employment  to  10,000  men, 
and  yields  annually  8,000,000  tons  of  coal. 
The  number  of  amelting  fbmaees,  iron  foun- 
dries, and  naO  faotoriea  in  the  surrounding 
district  is  very  great  At  Okimaf  are  numerous 
breweries,  iron  works,  and  co^  mines.  Lei- 
fines  is  a  place  of  much  trade ;  the  neigh- 
bouring quarries  ftmush  large  quantitiea  of 
ftning  and  building  stone.    There  are  aalt 
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refineries,  distilleries,  and  chicoiy-factories ; 
and  there  is  much  trade  in  coal,  wood,  and 
oiL  There  are  many  other  large  manufac- 
turing towns  in  the  province,  several  of  which 
are  on  the  list  of  those  who  will  contribute  to 
the  Industrial  Exhibition. 

HAIR;  HAIR. WORKING.  The  haiiy 
coverings  of  animals  are  composed  of  long 
delicate  processes  of  a  homy  substance, 
which  grow  from  bulbs  situated  in  or  beneath 
the  skin.  Human  hair  is  more  or  less  flat- 
tened, so  that  a  transverse  section  presents  an 
elliptical  form,  or  sometimes,  from  one  side 
being  grooved,  has  the  shape  of  a  bean.  The 
hair  of  the  whiskers,  beard,  and  mnstachios, 
and  in  general  all  short  curly  hair  is  most 
flattened.  In  most  instances  flatness  and  cur- 
liness  are  directly  proportionate,  and  both 
attain  their  maximum  in  the  crisp  woolly 
hairs  of  the  negro,  which  are  sometimes  as 
much  as  two  thirds  broader  in  one  direction 
than  in  the  other.  Except  at  their  base 
the  hairs  are  perfectly  sotid,  and  in  most 
animals  their  substance  is  similar  through- 
out The  hair  of  the  head  is  sometimes 
known  to  have  attained  a  length  of  seven  or 
eight  feet 

Hairs  are  veiy  elastic ;  they  admit  of  being 
stretched  nearly  one  third  of  their  length, 
and  regain  their  original  length  almost  com- 
pletely ;  in  proportion  to  their  size  they  are 
voy  tough  and  firm.  In  chemical  properties 
hair  resembles  horn,  nails,  d».  It  is  soluble 
in  water  at  a  veiy  high  temperature,  as  in  a 
Papin's  digester,  leaving  a  large  quantity  of 
oil  mixed  with  aulphuret  of  iron,  and  some 
sulphuretted  hydrogen.  It  is  this  oil,  with 
the  sulphuret  of  iron,  which  gives  the  colour 
to  the  hair,  and  by  whose  absorption  grayness 
is  produced.  The  iron  is  most  abundant  in 
the  darkest  hair,  and  the  sulphur  is  the  in- 
gredient on  which  the  action  of  the  various 
black  dyes  for  red  or  gray  hair  depends. 

In  the  manufacture  of  hair  into  various 
articles  of  use  and  ornament,  the  hair  of 
dififorent  animals  is  employed ;  but  the  most 
singular  feature  connected  with  the  manufac- 
ture is  the  hair  harveMi  in  France.  Young 
women  in  England,  who  have  beautiful 
tressee,  are  often  urged  by  poverty  to  part 
with  them  for  money  to  the  hair-workers ;  but 
in  France  it  is  a  regular  system.  There  are 
hair  merchants  in  Paris,  who  send  agents  in 
the  spring  of  each  year  into  the  countiy  dis- 
tricts to  purchase  the  tresses  of  young  women, 
who  seek  to  obtain  an  annual  crop  with  the 
same  care  as  a  farmer  would  a  field  crop. 
The  agents  frequent  fairs  and  markets ;  and 
have  with  them  a  stock  of  handkerchiefs,  mus- 
lins, ribbons,^.,  which  they  give  in  exchange 
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for  the  hair.  So  Bensitire  a  barometer  is 
commerce,  of  slight  changes  m  the  yalae  of 
exchangeable  goods,  that  the  agents  know  the 
hair  of  a  particular  district  to  be  worth  a  few 
sons  more  per  pound  than  that  of  a^distriet 
thirty  or  forty  miles  away :  a  fact  which  nata- 
ralista  would  have  been  long  in  finding  out 
It  is  estimated  that  200,000  lbs.  of  hair  is 
purchased  at  each  spring  harvest  The  price 
paid  is  about  five  francs  per  lb.  The  agents 
send  the  hair  to  their  employers,  by  whom  it 
is  dressed  and  sorted,  and  sold  to  the  hair 
workers  in  the  chief  towns  at  about  ten  fituica 
per  lb.  That  which  is  to  be  made  into  perukes 
is  purchased  by  a  particular  class  of  persons, 
by  whom  it  is  cleaned,  curled,  prepared  to  a 
certain  stage,  and  sold  to  the  peruke  maker  at 
twenty  to  eighty  francs  per  lb.  The  peruke 
maker  gives  it  the  form  which,  as  is  well 
known,  commands  a  veiy  high  price ;  a  peruke 
is  often  sold  for  double  its  weight  in  silver. 

In  respect  both  to  the  hair  itself,  and  to 
perukes  and  other  articles  made  of  hair, 
France  supplies  a  considerable  quantity  to 
England  and  the  United  States.  The  im- 
portations of  hair,  and  of  manufactured  goods 
in  which  hair  is  the  only  or  chief  material, 
have  lately  been  to  the  value  of  about  20,000^ 
annually. 

Difibrences  are  observed  in  manufiactnres 
from  curljf  or  from  Uraight  hair ;  the  former  is 
spun  into  a  kind  of  elastic  cord ;  while  the  latter 
is  woven  into  doth  for  sieves,  or  damask  hair 
chair  bottoms.  The  hair  here  spoken  of  is 
horse  hair,  obtuned  chiefly  from  the  taiL  It 
may  be  dyed  of  various  tints.  The  mode  of 
weaving  horse  hair  cloth  does  not  differ  essen- 
tially from  other  kinds  of  weaving :  there  are 
a  few  minor  adjustments  of  the  loom  neoes- 
saiy,  to  accommodate  the  rigidity  of  the  ma- 
terial. In  many  kinds  of  such  cloth  the  warp 
is  made  of  black  linen  thread  or  yam.  The 
cloth  is  hot  calendered  after  weaving  to  give 
it  a  gloss.  The  manufacture  of  hair  pencils 
is  noticed  in  a  later  article.    [Peroils.] 

HALEB,  or  ALEPPO,  is  one  of  the  busiest 
cities  of  Syria,  or  of  the  east  generally.  Before 
the  earthquake  of  1822  Haleb  was  supposed 
to  possess  12,000  artisans,  and  was  celebrated 
for  its  gold  and  silver  lace,  its  manufactures 
of  silk  and  cotton  goods,  shawls,  fte.  It  car> 
ries  on  a  great  caravan  trade  with  Persia,  and 
the  eastern  parts  of  Asia.  The  goods  destined 
for  the  European  mari^et  are  shipped  from 
the  port  of  Latakia.  Ckmsuls  from  all  the 
commercial  states  of  Europe  reside  at  Haleb. 
The  inhabitants  of  the  district  around  Haleb 
only  cultivate  the  land  in  the  mountainous 
districts,  which  produce  wheat  and  other  sorts 
of  com,  melons,  olives,  ootton,  tobacco,  figs. 


Ac :  the  level  parts  of  the  ooontiy  an  abaa* 
doned  to  the  Kurds  and  Arabs. 

HALIFAX  takes  a  high  rank  among  the 
clothing  towns  of  the  West  Biding.  The  chief 
articles  at  present  manu&ctored  at  Halifax 
are  worsted  atnfi,  including  shalloons,  tam- 
mies, calamancoes,  duroys,  everiastings,  mo- 
reens, shags,  serges,  merinos;  also  baizes, 
narrow  and  broad  doths,  and  kerseymeres. 
Bombesins,  crapes,  and  other  fabrics,  com- 
posed of  silk  and  worsted,  are  also  manofM- 
tured  here,  and  the  ootton  trade  is  oairied  on 
to  a  considerable  extent  Halifax  has  jobed 
with  the  other  West  Biding  towns  to  fimish 
a  combined  series  of  specimens  for  the  Great 
Exhibition :  a  mode  well  calculated  to  illas- 
trate  the  resources  of  this  highly  interesting 
district 

HAMBUBG.  This  large  city,  the  most 
important  centre  of  commerce  in  Oeimanj, 
is  the  main  channel  of  communication  be> 
tween  North  Germany  and  foreign  countries. 
The  number  of  vesselB  that  enter  from  the 
sea  is  about  4000  annually,  with  an  average 
tonnage  of  about  160  tons  per  vessel  In 
1840  the  entries  teom  the  sea  were  dOOOsh^Si 
as  follows : — 

435  fW>m  Transatlantic  ports ; 
1666  from  British  ports 
1080  from  other  European  ports ; 
and  these  numbers  will  afford  a  tolerably  cor- 
rect ratio  for  later  years.  Of  the  values  of  the 
commodities  imported  by  this  mass  of  shipping 
we  have  no  speciflo  retnniB ;  but,  taking  im- 
ports and  exports  together,  the  aearbonie  trade 
of  that  year  was  about  22|  millions  sterling. 
The  imports  are  oompoaed  ohiefly  of  soger, 
coflfee,  raw  and  manu&ctored  cotton,  cotton 
yam,  tobacco,  hides,  dye-stoffl^  wine,  hnndjt 
tea,  rum,  spices,  d^c.  The  exports  oompriee 
grain  of  all  sorts,  wool,  seeds,  bark,  spelttf* 
butter,  salt  provisions,  rags,  wooden  clocks, 
linens,  all  kinds  of  German  manufaetores, 
Bhenish  wines,  ^c  Hamburg  possesses 
about  600  ships,  including  a  few  steameis. 
It  has  regular  steam  oommuiuoatioa  with 
London,  Amsterdam,  &c;  steamers  daily 
asoend  Uie  Elbe  to  Magdeburg. 

A  very  large  model  of  St  Stephen**  ChvR^ 
the  chic^  church  in  Hamburg,  is  to  be  d^o- 
sited  at  the  Great  Exhibition  ;  the  foim« 
church  was  destroyed  at  the  great  Hamboig 
fire  in  1842;  and  the  present  atmetore  has 
been  built  frtmi  the  dleaigns  of  an  BngU'h 
architect  Some  beantiftil  apecimena  of  ivoiy 
carving  are  aaid  to  have  been  prepared  at 
Hamburg. 

HAMPSHIBE.  The  New  F6fest  in  this 
county  has  varied  in  areei  tnim  time  to  time : 
at  present  it  includes  64,000  acres,  and  is  th0 
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property  of  the  erown,  snbjdet  to  rights  of 
eoinmon  and  other  andent  daims.  Much  of 
the  oak  and  beech  timber  for  the  navy  is  grown 
here.  Alice  Holt  Forest  also  contains  mach 
valiuible  timber.  The  northern  part  of  the 
eomitj  is  natorally  veiy  miproductive,  and  till 
viihin  a  few  years  was  ahnost  entirely  covered 
vith  a  brown  heath,  on  which  some  hardy 
forest  sheep  and  a  few  miserable  cattle  were 
reared,  and  contriyed  to  pick  up  a  scanty  liv- 
ing; but  a  good  deal  of  heath  has  recently 
been  bronght  into  cultivation.  South  of  this 
district  the  chalk  prevails,  better  adapted  for 
pasture  than  for  com  culture.  In  the  valleys 
and  along  the  lower  slopes  of  the  chalk-hiUs 
the  soil  »  of  a  tough  tenadous  nature,  very 
difficult  to  cultivate ;  but  it  can  be  made  to 
jield  good  crops  of  beans,  wheat,  and  oats. 
Hampshire,  although  it  cannot  be  compared 
with  some  eastern  and  northern  counties  for 
agricultural  improvements,  is  not  far  behind 
them  ^  and  there  are  some  farms  as  well 
managed  as  any  in  England.  The  farm-build- 
ings and  the  agzicultnnl  implements  are  gra- 
dually improving.  The  native  hogs,  which 
live  on  the*  acorns  and  beech-mast  of  the  New 
Forest,  although  the  flavour  of  their  flesh  may 
bo  good,  are  coarse,  raw-boned,  flat-sided  ani- 
mi^  and  are  now  seldom  met  with.  The  im- 
proved breeds  produced  by  crosses  of  the 
Betkdure,  the  Suffolk,  Essex,  and  Chinese 
pigs,  are  those  from  which  the  Hampshire 
hereon  is  osnally  prepared.  The  excellence  of 
this  baeon  is  mainly  doe  to  the  care  with  which 
the  coring  18  efifocted. 

Hampahire  cannot  be  deemed  a  manufac- 
toiing  county;  although  there  are  several 
bostling  towns.  Alton  is  celebrated  for  its  ale 
breweries,  and  for  the  hop-plantations  near  it 
At  Andover  the  chief  business  consists  in 
naiting,  and  in  the  manufacture  of  silk.  The 
malting  and  com  tzades  constitute  the  princi- 
pal business  of  Basingstoke.  At  Faroham 
eonsiderable  trade  in  com  and  coal  is  carried 
on.  At  Fordingbridge  there  are  some  manu- 
factures of  sail-cloth  and  bed-ticking.  Win- 
efaester  depends  more  on  its  ecdesiastical  an- 
ti(|uities  than  on  its  trade  and  commerce. 
PonsMouTH  and  Sox;THA]fPTOH  call  for  a  word 
of  noCiee  elsewhere. 

HAMS.  Hams  an  usually  prepared  from 
the  legs  of  pigs ;  but  those  of  the  sheep  are 
also  sometimes  prepared.  They  are  salted 
either  by  immefsion  in  the  pickle,  or  by  having 
■alt  rubbed  over  them.  A  little  powdered 
saltpetre  is  sometimes  rubbed  over  them  be- 
tors  salting;  and  moist  sugar  or  treacle  is 
fretipently  employed  for  flavouring.  About 
three  weeks  are  required  for  wet-salting,  and 
four  tar  diy-aslting;  mutton  hams  do  not  re- 


quire so  long.     When  properly  salted,  the 
hams  are  ready  for  smoking. 

There  were  11,751  cwts.  of  hams  imported 
in  1849 ;  and  16,208  cwts.  in  1850. 

HAND-GLASS  is  a  name  given  l>y  garden- 
ers to  a  portable  glazed  cover  which  they  place 
over  certain  plants  for  one  of  two  purposes ; 
either  to  screen  them  from  the  effects  of  cold 
and  wet  without  depriving  them  of  much  light, 
or  to  maintain  around  them  an  atmosphere  of 
uniform  humidity.  Bell-glassea  differ  from 
hand-glasses  in  no  respect  with  regard  to  the 
purpose  they  are  intended  to  serve,  but  arc 
blown  from  a  single  piece  of  glass  instead  of 
being  composed  of  many  pieces  fastened  to- 
gether. Glasses  of  this  description  are  prin- 
cipally used  to  assiBt  cuttings  of  plants  in  tlie 
process  of  striking  root,  or  newly  planted  indi- 
viduals in  establishing  themselves  in  the  soil. 

HANOVER.  The  mountains  in  the  south- 
em  part  of  this  kingdom  abound  in  mineral 
wealth,  and  are  covered  with  forests  of  red 
pine  and  flr,with  some  oaks  and  other  timber. 
Agriculture  is  the  chief  soume  of  subsistence 
to  the  inhabitants,  which  is  much  favoured 
by  the  facilities  for  exportation  when  the  har- 
vest is  abundant,  as  well  as  by  the  transit 
trade,  and  the  consumption  of  the  neighbour- 
ing maritime  towns.  In  the  marsh-land  the 
breeding  of  cattle  is  more  followed  than  agri- 
culture. The  county  produces  flax,  tobacco, 
hops,  fruit,  pulse,  potatoes,  &c.  Timber  is 
abundant,  and  considerable  quantities  are  ex 
ported. 

Manufactures  are  not  carried  on  to  any  con- 
siderable extent  Thread,  linens,  woollens, 
and  calicoes  are  manufactured  to  a  small  ex- 
tent The  commerce  is  not  of  large  amount. 
The  principal  commerdalport  is  Embden ;  and 
Miinden,  at  the  junction  of  the  Werra  and  the 
Fulda,  has  an  active  trade  with  the  interior  of 
Germany. 

The  Hanoverian  produce  imported  into 
Great  Britain  in  1849  was  valued  at  185,287/. ; 
and  the  British  produce  and  manufactures 
exported  to  Hanover  150,927/. 

It  has  been  stated  that  the  manufacturers 
of  Hanover  have  not  received  from  their  sove- 
reign, in  respect  to  contributions  towards  the 
Industrial  Exhibition,  that  countenance  and 
assistance  which  most  continental  sovereigns 
have  afforded  in  their  respective  countries; 
and  that  the  specimens  transmitted  to  Eng- 
land will  be  limited  by  this  circumstance. 

HANSEATIG  LEAGUE.  This  was  a  veiy 
remarkable  commercial  assodation,  which  took 
its  name  from  the  andent  German  word 
*  Hanse,'  signifying  an  association  for  mutual 
support  The  dties  of  Hamburg,  Liibeok,  an^ 
Bremen  were,  in  the  middle  ages,  the  deposi* 
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tones  of  the  manufaotares  of  Italy  and  (Ger- 
many, with  which  they  supplied  the  northern 
countries  of  Europe  in  exchange  for  their  raw 
produce.     The  wealth  which  they  acquired 
excited  the  envy  and  the  rapaoily  of  the  princes 
and  nobles ;  the  imposition  of  new  and  the 
augmentation  of  old  tolls  were  great  impedi- 
ments to  trade,  which  was  likewise  rendered 
unsafe  by  numerous  banditti  and  pirates  who 
infested  the  roads  and  the  neighbouring  seas 
and  rivers.    Hamburg  and  LiibeoiE  concluded 
an  alliance  in  1241  by  which  they  engaged  to 
maintain  ships  and  soldiers  for  the  purpose  of 
protecting  their  commerce.  The  city  of  Bruns- 
wick joined  the  alliance  in  1247.    In  oourse 
of  time  most  of  the  trading  towns  in  Europe 
joined  this  association,  whicOb  included  London, 
Rouen,  Bordeaux,  St  Malo,  Bayonne,  Mar- 
seille, Barcelona,  Seville,  Cadiz,  Lisbon,  Ant- 
wei'p,  Danzig,  Dort,  Amsterdam,  Bruges,  Rot- 
terdam, Ostend,  Dunkirk,  Leghorn,  Messina, 
Naples,  Bergen,  Novgorod,  all  the  towns  on 
the  Baltic,  the  Elbe,  and  the  Weser,  Embden, 
Cologne,  and  other  towns,  to  the  number  of 
eighty-five.     Their  principal  factories  were 
Bruges,  London,  Novgorod,  and  Bergen.    All 
the  towns  sent  deputies  to  a  congress  which 
usually  met  in  Ldbeck.    The  Hanse  Towns 
became  so  powerftil,  that  in  1846  they  de- 
feated the  kings  of  Norway  and  Denmark, 
deposed  Magnus,  king  of  Sweden,  and  gave 
his  crown  to  his  nephew  Albert ;  they  equipped 
in  1428,  40  ships  of  war  and  raised  12,000 
troops,  exclusive  of  seamen,  in  a  war  with 
Eriok,  king  of  Denmark ;  and  in  the  same 
century  they  compelled  Edward  IV.  to  restore 
all  their  privileges  and  property  in  England, 
which  he  had  attempted  to  withhold.    That 
part  of  the  city  of  London  called  the  Steelyard 
was  their  exclusive   property,  and  Bishops- 
Gate,  one  of  the  principal  entrances  to  London, 
was  intrusted  to  them  to  guard.    But  when 
the  roads  and  seas  were  no  longer  insecure, 
when  America  was  discovered,  and  India  was 
reached  by  doubling  the  Cape  of  Good  Hope, 
the   Hanseatic   League    gnulually  declined, 
and  at  the  last  geUeral  assembly  at  Liibeck,  in 
1630,  the  deputies  from  the  several  cities  ap- 
peared merely  to  declare  their  secession  fipom 
the  League.    Hamburg,  LUbcck,  and  Bremen, 
formed  an  association  in  1641,  and  remained 
free  republics  till  December  1810,  when  they 
were  incorporated  with  the  French  empire, 
but  in  1813  they  were  again  separated  from 
fYanco,  and  with  Frankfort-am-Main  are  now 
called  the  Free  Hanseatio  Cities  of  the  Ger- 
manic Confederation. 

HARBOURS  OF  REFUGE.  Among  the 
engineering  works  now  in  progress,  in  the 
•ottlhem  half  of  otur  ialand,  th«  ftm&ation  of  | 


harixnm  of  reAiga  is  not  the  least  important 
Numerous  as  aro  our  ports,  harbouxt,  bays, 
and  estuaries,  fitted  to  receive  and  despatch 
merohant  shipping,  there  is  a  defioienpy  of 
harbours  into  whioh  fleets  oould  go  to  find 
shelttf  during  a  storm,  and  whioh  would  serve 
as  general  places  of  rendeivoas  for  shipping. 

Dover  is  in  many  respeota  one  of  the  mostim- 
portant  harbouxt  on  the  ooast :  chiefly  firom  its 
proximity  to  the  eontinent    Yet  is  it  only  a 
tidal  harbour,  and  has  a  shallow  entrance  even 
when  the  tide  is  in.    Many  a  merohantmaa 
would  be  glad  to  avoid  the  p«rila  of  the  Good- 
win Sands  by  a  tamponury  anchorage  in  Dover 
Harbour,  if  it  ware  better  suited  as  a  refoge. 
In  1844  a  GoTenunent  Commission  was  ap- 
pointed to  consider  this  subjeot,  in  lelaiion  to 
the  forming  of  harbours  of  r^tige  for  mer- 
chant ships,  and  stations  for  war  ships*    The 
oommissioners  recommended  extensive  woria 
at  Dover,  Portland,  Seaford,  and  Harwich, 
with  this  object  in  view :  to  be  proceeded  with 
in  the  order  here  spedfled  if  all  oould  not  be 
advanoed  simultaneously.    The  reeommenda 
tion  was  adopted,  in  its  main  featores,  by  the 
Government  The  harbour  of  reftige  at  Dovir 
is  being  constructed ;  there  is  to  be  a  harbour 
of  690  acres  up  to  high  water  mark,  or  880 
aoros  at  low  water;  there  ia  to  be  an  entrance 
700  feet  wide  on  the  south  aide,  and  another 
150  feet  wide  on  the  east.    The  first  work  will 
be  a  pier,  running  out  fh>m  the  point  csUed 
Oheeseman's  Head  into  seven  fiatbome  water; 
it  will  protect  the  ezistiiig  harbour  during 
south-west  gales,  and  will  form  the  first  link 
in  the  great  wall  of  masonry  whioh  will  en- 
close the  harbour.    The  eaatem  boundary  of 
the  harbour  will  be  far  beyond  the  limits  of 
the  present  inhabited  town  of  Dov«r ;  the 
harbour  will  be  a  mile  and  a  quarter  ftoa. 
east  to  west,  and  three  quarters  of  a  mile  ttom 
north  to  'south.    The  existing  eontraet  for  a 
part  of  the  works  was  taken  in  July  1B47 ; 
the  works  were  oonmienced  in  Ootober  of  the 
same  year ;  in  1848  the  masonry  was  carried 
out  270  feet  from  the  8hor«  3    in  1840  this 
length  was  increased  to  460  feet ;  in  1800  the 
works  were  proceeding  steadily,  until  a  terrific 
storm  on  the  night  of  the  7th  of  October,  pro- 
duced very  disastrous  results  on  the  masoniy 
and  scafiblding.     Much  of  the  subsequent 
labour  has  been  in  repair  of  this  disaster. 

The  operations  at  Portland  sura  hriefiy  no- 
ticed in  another  ardde.  [I>OB8XTBHxaB.] 
See  also  the  ardde  Bseakwatbr* 

HARDNESS.  In  distributing  crystals  and 
minerals  into  dasses,  an  attempt  is  made  to 
determine  their  relative  hardness.  The  fol- 
lowing are  the  gradadons,  ttota  soft  to  hsrd^-^ 

TalO|  wbifee  or  groenish;  roeik  salt  and  va- 
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aygtalliaed  gypBnm;  ealearsoas  spar,  oImv- 
ftble ;  floor  spar,  which  eleavea  perfectly  ; 
apatite,  from  Salzburg;  adolaria;  rook  orya- 
tal,  tranaparent ;  topaa  ;  oomndttm,  ftojn 
Bengal;  diamond. 

HABP.  This  is  one  of  the  most  anoient 
«B  well  as  moat  beaatiAil  of  all  musical  instru- 
ments.  The  Welsh  triple-stmged  harp  of 
the  present  day  extends  from  o  an  octave  be- 
low the  fivat  line  in  the  base,  to  o,  or  ▲  in  al  • 
tisaimo  on  the  rigki  side;  and  from  o,  the 
fiist  line  in  the  base,  to  the  same  upper  notes 
on  the  teft  side;  the  middle  row  consists  of 
the  semitones  of  the  outward  rows.  Hence, 
if  the  otttaide  rows  be  tuned  in  the  diatonic 
scale  of  o,  eaeh  parallel  note  being  in  perfect 
unison,  the  notes  of  the  middle  row  are  tuned 
a  semitone  higher. 

The  harp,  as  a  generally  useM  instrument, 
may  bo  said  to  dste  its  existence  from  the  tunc 
when  pedals  were  added  to  it,  by  the  invention 
of  Sebastian  Erard.  With  these  it  is  possible 
to  modmlato  into  all  keys,  and  to  execute  any 
music  suited  to  keyed  instruments.  In  the 
mmfU  odioH,  the  pedals  raise  the  tone  of  eveiy 
string  half  a  note ;  in  the  iouhle  aeii4mf  the 
instniment  is  tuned  in  oflat;  and  by  fixing 
the  pedals  in  the  first  groove  the  instrument 
is  at  once  transposed  into  c  natural :  whereas 
by  filing  them  in  the  second  groove  it  is 
transposed  another  semitone  higher,  into  the 
key  of  c  shaip.  The  compass  of  the  harp 
thua  improved  is  from  double  e  below  the 
base  to  ■  in  altissimo. 

HARPSICHORD.  This  keyed  musical  in- 
strument, in  form  the  same  as  the  grsnd 
pisnoforte,  but  smaller,  was  strung  with  steel 
and  Iffass  wires,  two  to  each  note ;  these  were 
rtmek  by  Jackt  armed  with  small  pieces  of 
quill,  aeting  as  plectrums,  and  thus  made  to 
render  a  brilliant  but  somewhat  harsh  sound, 
wholly  nnUke  that  produced  by  the  hammers 
of  the  pianolbrte.  Stops,  twelli,  and  double 
rows  of  keys  were  occasionally  employed  to 
modify  the  power  of  the  wires.  The  harpsi- 
chord  came  into  use  in  England  in  the  seven- 
teenth eentmy ;  but  it  is  now  entirely  super- 
Hided  by  the  PuKovoBTE. 

HARROWS.  The  well-known  sgricultural 
implement,  the  harrow,  which  is  drawn  over 
the  land  when  the  seed  has  been  sown  after 
tb<*  last  ploughing,  is  a  frame  set  full  of 
spikes,  llie  hush-harrow,  wMch  is  drawn  over 
the  groond  after  the  seed  has  been  sown  by 
the  dfibble,  Is  without  spikes,  but  has  thorns 
tr  rough  bushes  fitted  into  it. 

At  the  variotis  agricultural  and  cattle  shows 
hnptxjved  forms  nf  harrow  are  constantly 
msking  their  i^ipoannce.  Among  those  of 
tteott  intiodiietion  is  Ule/s  drag  harrow,  or 


Scarifier  and  Cultivator;  it  has  two  small 
wheels  in  front,  two  larger  behind,  and  five 
or  seven  tines  or  spikes,  according  to  the  width. 
Smith's  Iron  Harrow  comprises  three  fhunes 
linked  together  at  certain  spots,  and  having 
about  sixty  tines  or  spikes  arranged  in  suoh 
a  way  that  each  tine  leaves  its  scarified  mark 
or  Ibue  in  the  ground  independent  of  the 
others.  CrosskiU's  Norwegian  Harrow  is  used 
immediately  after  ploughing,  and  leaves  three 
or  four  inches  depth  of  finely  pulverised 
mould,  well  prepared  for  sowing ;  the  instru- 
ment acting  by  a  rotatory  motion  given  to  bar- 
rels loaded  with  apikes,  which  scratch  along 
the  ground  as  the  machine  proceeds.  Nume- 
rous other  forms  are  frequently  brought  be- 
fore public  notice. 

"  HARTSHORN.  The  horn  of  the  common 
stag  contains  less  earthy  matter,  and  mora 
gelatine,  than  other  bones,  and  is  on  this  ac- 
count very  usefril  in  medicine.  It  is  kept  in 
the  form  of  shavings,  of  which  a  suflident 
quantity  boiled  in  water  yields  a  jelly  suitable 
to  convalesoentB,  which  may  be  flavoured  with 
lemon-juice  or  wine,  Ao, 

The  liquid  which  is  called  Spirits  of  Harts- 
horn, and  which  is  obtained  from  hartshorn 
and  other  kinds  of  horn,  is  carbonate  of  am- 
monia combined  with  a  peculiar  oil. 

HARTZ  FOREST.  The  ndneral  treasures 
of  this  district  are  noticed  under  Oermamy. 

HAT  MANUFACTURE.  English  hats, 
in  the  present  day,  are  mostly  made  of  straw, 
wool  and  Air,  or  silk.  The  first  are  noticed 
under  Straw  Plait.  Beaver  hats  of  the  finest 
quality  are  made  with  lamb's  wool  and  the  ftir 
of  English  rabbits.  To  form  the  body  of  the 
hat,  the  wool  and  rabbit's  ftff  are  sepsrately 
howed  in  the  manner  employed  for  freeing  cot- 
ton from  its  seeds.  The  two  substances  arc 
next  bowed  together  until  they  are  intimately 
mixed;  after  which  the  mass  is  spread  evenly, 
covered  with  an  oil-cloth,  and  pressed  to  the 
state  of  an  imperfectly  tangled  felt.  The  next 
process  is  to  cover  the  felt  with  a  triangular 
piece  of  damp  brown  paper,  and  then  to  fold 
it  in  a  damp  cloth  and  work  it  well  with  the 
hand,  pressing  and  bending,  rolling  and  un- 
rolling it,  until  the  interlacing  or  felting  is 
much  more  perfect,  and  the  mass  is  compact 
The  felt  thus  prepared  is  next  taken  to  the 
wide  brim  of  a  boiler  charged  with  hot  water 
and  beer-grounds  and  a  small  quantity  of  sul- 
phuric acid ;  it  is  wetted,  rubbed,  and  rolled, 
until  it  no  longer  contracts.  The  felt  is  next 
stiffened  with  shell-lac,  a  solution  of  which 
is  applied  by  means  of  a  brush  to  one  or  to 
both  sides  ot  the  felt ;  after  which  it  is  heated 
in  a  stove,  and  by  this  means  the  whole  sub- 
stance becomes  dulv  impregnated  with  the 
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refun :  this  renders  the  hat  nearly  waterproof! 
To  form  the  nap  of  a  hat,  one-half  or  throe- 
fourths  of  an  ounce  of  beaver,  and  some  other 
less  costly  for,  are  bowed  together  and  imper- 
fectly felted  in  the  manner  already  described, 
and  shaped  the  same  as  the  body  to  which  it 
is  to  be  applied ;  that  body  is  then  softened 
by  immersing  it  in  the  boiler,  when  the  nap 
is  appUed  and  worked  as  in  felting,  until  the 
required  union  is  effected  between  the  two 
bodies. 

The  felt  thus  covered  is  brought  to  the  pro- 
per shape  by  working  it  on  a  wooden  block, 
and  is  then  dyed  black.  The  hat  is  softened 
by  steam,  the  crown  is  strengthened  by  placing 
in  it  a  disc  of  scale-board,  and  linen  is  pasted 
over  this.  The  nap  is  raised,  and  a  uniform 
direction  given  to  its  fibres  by  means  of  warm 
irons  and  hair  brushes.  The  last  processes 
are  binding  and  lining,  when  the  hat  is  ready 
to  be  worn.  In  the  low-priced  hats  of  the 
present  day,  commoner  wool  and  fur,  and 
smaller  quantities  of  each,  are  used. 

Silk  hats  oonsiBt  of  a  cover  or  exterior  part 
made  of  silk  plush,  which  is  laid  upon  a  foun- 
dation of  chip,  stifii9ned  linen,  or  some  other 
light  materia],  previously  blocked  into  shape. 
The  so-caUed  Velvet  hats  and  Satin  hats  de- 
serve those  titles  only  so  far  as  the  plush  re- 
sembles those  materials.  The  plush  is  mostly 
woven  in  the  north  of  England.  Paris  hats 
are  for  the  most  part  made  in  England,  the 
silk  plush  being  imported  from  France,  where 
it  is  made  better  than  our  weavers  seem  able 
to  equal. 

The  hats  exported  in  1848  amounted  in 
number  only  to  8,768  dozens,  and  in  value  to 
27,455/. :  so  little  demand  is  there  abroad  for 
English  hats ;  the  exports  are  almost  entirely 
to  ova  own  colonies.  Silk-plush  for  covering 
Pari*  hats  was  imported  in  1850  to  the  extent 
of  138,000  lbs. 

HATCHING  APPARATUS.  The  method, 
strange  to  those  who  do  not  understand  it,  of 
hatching  chickens  by  artificial  means,  is  no- 
thing more  than  a  mode  of  applyiog  warmth 
to  the  eggs.  If  a  hen  for  any  reason  does  not 
*8it*  upon  her  brood,  an  artificial  mother  is 
sometimes  provided,  which  wiU  rear  several 
broods  at  once ;  it  is  a  board  or  box  lined  with 
soft  lambskin,  covered  with  a  wicker,  and 
placed  near  a  heated  wall  in  such  a  way  that 
the  young  chicks  may  receive  warmth  sufficient 
for  their  tender  condition.  These  artificial 
mothers  are,  however,  only  a  sort  of  house 
for  chickens  newly  hatched  :  they  are  not 
hatching-machines.  The  Egyptians  have  long 
been  in  the  habit  of  applying  heat  and  mois- 
ture artificially  to  the  hatching  of  chickens. 
Mr.  Bucknell  some  years  ago  invented  a  hatch- 


ing-machine under  the  somewhat  learned 
name  of  the  Eccaleohion ;  and  more  recently 
Mr.  Cantelo's  HydroIncHbator  has  attracted 
public  attention.  In  this  apparatus  heat  is 
applied  to  tlie  upper  surface  of  the  eggs  as 
they  are  ranged  in  layers.  A  current  of  wann 
water  flows  over  a  waterproof  doth,  beneath 
which  the  eggs  are  placed.  A  tank  of  water 
is  kept  continually  at  a  temperature  of  109** 
Fahr.,  with  the  surfiace  so  arranged  that  the 
heated  water  may  flow  over  the  waterproof 
cloth :  a  return  pipe  being  so  placed  as  to 
connect  the  outer  end  of  the  cloth  with  the 
bottom  of  the  tank.  There  is  thus  a  continual 
flow  of  water  over  the  cloth,  at  one  uniform 
temperature.  The  eggs  are  placed  in  dravers 
having  perforated  bottoms,  with  a  layer  of 
woollen  cloth  between;  the  upper  suzfaee  of 
the  eggs  can  just  touch  the  under  surface  of 
the  warmed  waterproof  cloth ;  but  the  arrange- 
ment is  such  that  air  can  finely  dreolate 
between  the  eggs  and  the  doth.  The 
water  is  heated  by  slowly  burning  charcoal 
fires. 

Although  there  is  much  ingenuity  displayed 
in  this  apparatus,  it  seems  doubtfiil  whe^er 
the  methoii  will  be  a  commercially  prospe- 
rous one. 

HAYANNAH.     This  flourishing  commer- 
cial town,  with  the  best  harbour  in  the  West 
Indies,  or  perhaps  in  the  world,  has  been  al- 
ready mentioned  under  Cuba.  Its  magnificent 
harbour  is  capable  of  aocommodating  1000 
sliips  of  the  lai'gest  size,  vessels  of  the  greatest 
draught  coming  close  up  to  the  quays.  Among 
the  commercial  dries  of  the  western  hemi- 
sphere Havannah  ranks  inferior  only  to  New 
York,  and  for  a  long  period  it  engrossed  the 
whole  foreign  trade  of  Cuba.     The  principal 
articles   of   export   are    sugar,  copper  ok, 
cofiee,   raw    tobacco     and    cigars    of    the 
best    quahty,    molasses,   and    the    precious 
metals;  other  exports  are  mahogany,  cedar, 
rum,  cocoa,  cotton,  wax,  hides,  fhiits  and  pre- 
serves, honey,  dye-stufis,  ^o.  In  consequence 
of  the  rdaxation  of  the  English  tariff  in  1)^ 
and  of  the  sugar  act  of  1846,  the  exports  are 
said  to  have  greatly  increased,  and  this  is  is 
part  proved  by  the  quantity  of  sugar  export 
in  1847,  which  from  Hayannah  and  Matanxas 
amounted  to  1,004,496  boxes.    The  imports 
are  composed  of  flour,  com,  provisions,  cotton 
goods,  wine,  linen,  hardware  and  metids,  sillci 
gold  and  silver  from  MexioOy  spices,  leatlier, 
butter,  lard,  cheese,  fish,  deals,  casks,  hoops 
&c.    The  trade  of  Harannah  exten<b  to  all 
countries  of  Europe  and  America,  but  chiefly 
to  Spain,  the  United  States,  and  England.  In 
the  nine  months  from  January  to  September 
1850,  no  fewer  than  1262  ships  entmd  the 
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(Hirt  of  HftTAtinah,  with  a  tonnage  of  418,898 
tons. 

HAVBE.  Th<$  harbout  of  this  important 
IVeneh  seaport  eonsiits  of  three  tret  dockn^ 
and  an  outer  port  separated  by  locks,  and  <sa> 
pable  of  contidning  460  ships.  A  fourth  dock 
is  in  cotttse  of  formation  for  Steamers.  The 
iine  quays  which  border  the  docks  are  always 
Hned  wiUi  vessels,  and  present  gi^at  activity 
ofbnsinees.  The  trade  of  Havi^  produces  in 
ardinary  years  eastoms  duties  amounting  to 
ibout  a  million  sterling,  representing  a  total 
morcment  of  merchandise  to  the  value  of  over 
SflfiOOyOOOl.  Besides  vast  quantities  of  fbteign 
and  colonial  produce  tot  the  supply  of  Paris 
and  the  notth  of  France,  such  as  co^be,  sugar, 
ppices,  the  imports  consist  tit  raw  Cotton  for 
the  manuikcturing  districts  of  Rouen,  St. 
Quentin,  Ac,  of  indigo,  dyewoods,  tobacco, 
liee,  hides,  timber,  iron,  tin,  tea,  SaSt  The 
principal  exports  are  silks,  broadcloth,  cotton 
mauufactures,  lace,  glores,  shoes,  trinkets, 
plated  and  tin  wares,  perfumery.  Wine,  btandy, 
glass,  fomitdre,  books,  Arc.  Above  4G0  vessels 
Wlong  to  the  port,  including  00  of  400  to  000 
ton?  engaged  in  the  whale  fishery,  and  40  lai^e 
and  small  steamers.  There  is  regular  oom- 
monicatiun  by  powerful  steamers  with  Rotten, 
lADdon,  Southampton,  Bayonne,  Hamburg, 
Ii<tbon,  ^e^  and  by  packet  ships  with  New 
Tork,  Babia,  Vera  Oruz,  New  Orleans.  Small 
steamers  ply  to  Honfleur,  Gaen,  Rouen,  and 
Paris.  The  manufactures  comprise  vitriol, 
poueiT,  lace,  paper,  oil,  carpenters'  toolsj 
1  riciis  and  tiles,  ship  coidage,  tobacco,  fttmi- 
ttiTP,  &c.  There  are  also  several  sugar  refine- 
ries!, and  breweries.  Outside  the  town  and 
dose  to  the  shore  there  are  five  ship^building 
yard?,  which  have  constructed  some  of  the 
Hest  sailing  vessels  and  swiftest  steamets  be- 
i'mging  to  France. 

HAY-MAKINO  MACHINE.  The  grasses 
vhieh  form  the  material  of  a  field  of  hay  are 
of  sereral  kinds.  The  iweet-gcented  ik*rnal 
jros9  gives  the  delightftil  odour  to  newly  mown 
hay;  the  coci^$  foot  ^rrtM,  a  coarse]*  but  valti* 
able  herbage ;  the  fox  tail  grass,  greatly  ro- 
ll-sbed  by  cattle  ;  the  meadow  fox  tail  grasSf 
Hked  by  sheep ;  the  meadmv  fiscae,  and  many 
r'her  kinds.  All  these  are  alike  cut  doWn  by 
the  mower's  scythe;  which  is  a  long  thin  blade 
of  steel,  well  tempered,  and  baring  a  rim  of 
inn  along  the  back  to  within  a  few  inches  of 
the  point ;  the  handle  is  of  wood,  and  is  ad- 
jttsted  at  a  particular  angle  to  the  plane  of  the 
Wade  J  two  short  projecting  handles  Are  fixed 
to  the  principal  handle,  to  facilitate  the  using. 
There  m  no  machine,  we  believe,  to  snper- 
vde  hand  labom'  in  cutting  hay ;  and  there- 
hn  the  BO-eaHed  bay -making  msohines  mast 
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be  ttnderstood  as  applying  to  a  later  pro{)^s. 
Undef  ordinary  circumstances,  the  cut  grass 
is  collected  into  heaps  by  raMeSf  worked  by 
hand;  but  on  large  farms  a  hotse  rake  is 
sometiffled  used;  thei^  arc  twenty  or  more 
teeth  or  tines,  Which  are  dttwn  ovei'  the  field 
tmtil  they  have  ooUedted  as  much  as  the  in- 
tefttioes  can  eontahi ;  and  then  the  driver,  by 
lifting  up  a  pail*  of  handles,  raises  the  teeth 
from  the  ground,  so  as  to  throw  out  the  oon-< 
tents  of  the  rake.  The  hay  making  or  hay  ted- 
ding machine,  however,  tutns  the  hay  oter  and 
over  in  the  field;  it  is  chiefly  valuable  Ibr 
meadow-hay,  Which  requires  more  taming  and 
scattering  than  hay  from  clover  or  fye-gi'asS. 
There  is  a  cylinder,  or  frameWoHi  of  wheels^ 
with  rows  of  prongs  projecting  from  the  sur- 
face ;  the  cylinder  revolves  on  the  same  axis 
as  the  driving-wheels,  and  with  the  same  speed 
as  those  wheels.  As  the  cylinder  revolves, 
the  hay  is  caught  up  by  the  prongs,  and  tho- 
roughly tedded  or  spread  abroad.  Various 
minor  improvements  have  from  time  to  time 
been  made  in  the  construction  of  these  ma- 
chines. 

HEAT.  The  ftifidamental  laws  of  heat,  so 
far  as  they  have  yet  been  disoovered,  form  fl 
very  subtle  and  diffloult  department  of  scieneet 
Only  a  few  words  respecting  the  action  of  heat 
can  be  adOilsslble  in  this  work. 

It  is  fottnd  that  evpaneion,  fiishn,  evapora- 
Hont  thermo-eleiUHc  currents,  and  various  phy- 
Hologieal  phenomena}  ai^  efibets  of  heat  or  at 
least  accompany  its  absorption.  Besides  the 
solar  rays,  heat  may  be  produced  artificially 
by  any  means  which  pfopagate  agitations  in- 
ternally in  bodies ;  hence  friction,  hammering, 
percussion}  sudden  condensation,  chemical 
oombinationy  and  electrical  disohafges  are  all 
proper  to  produce  or  rather  to  develope 
heati 

The  spread  of  heat  throtigliont  a  liquid  is 
marked  by  etirious  effects.  If  we  place  a 
heated  plate  on  the  surface  of  water  in  a  ves- 
sel, but  BO  as  not  to  touch  the  edges,  a  ther- 
mometer placed  in  the  water  will  Indicate  little 
or  no  alteration  of  temperature ;  and,  if  the 
bottom  of  a  vessel  Of  water  be  heated,  tiie  heat 
will  be  distributed  throdgh  the  liquid  only  by 
currents  ascending  from  the  heated  part 
Liquids  indeed  conduct  heat  very  slowlyj  and 
it  is  only  by  the  rising  of  heated  parUeles  of 
water,  thlvagh  their  lightness,  that  a  vessel 
of  water  is  quickly  heated. 

The  agency  of  heat  in  promotbg  ehetnlMl 
Action  is  important  and  extensive ;  in  soma 
oases  no  combination  can  take  place  without 
it,  and  in  others  it  greatly  frietlitates  obemieal 
oombinationS)  while  in  some  instances  it  de* 
oomposes  eompoond  bodiesi  and  reaolves  theot 
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either  into  simpler  or  elementary  forms  of 
matter.  In  the  eolation  of  salt  in  water,  an 
increase  of  heat,  by  increasing  the  affinity 
between  the  solid  and  the  liquid,  increases 
the  solvent  power.  Heat  has  also  great  power 
in  modifying  as  well  as  in  causing  chemical 
action,  and  different  degrees  of  it  produce  very 
opposite  effects  in  some  cases.  The  dilatation 
of  substances  by  heat  is  nearly  proportional 
to  the  increase  of  temperature,  except  when 
they  are  aljout  to  change  their  physical  or 
chemical  states ;  thus  water  near  the  fireezing 
point  expands  when  the  temperature  is  dimin- 
ished. The  following  table  gives  the  relative 
dilatation  of  different  solids  firom  the  freezing 
to  the  boiling  point: — 


Glass  tube 

.00083 

Copper 

.0017 

Crown  glass 

.0008Q 

Brass 

.0018 

Platinum 

.00003 

Silver 

.0020 

Palladium 

.001 

Tin 

.0022 

Cast  Iron 

.0011 

Pewter 

.0023 

Steel 

.0012 

Grain  lin 

.0025 

Do.  tempered 

.0013 

Lead 

.0028 

Gold 

.0015 

Zinc 

.0030 

Several  instruments  have  been  constructed 
to  measure  heat ;  the  most  important  of  which 
are  noticed  under  Pysoxsteb  and  Thsrmo- 

XETEB. 

HEDGE.  Hedges  are  made  of  various  kinds 
of  shrubs  and  trees,  trained  so  as  to  throw 
out  numerous  branches  along  the  stem  from 
the  surface  of  the  earth  upwards ;  this  is  done 
by  judicious  pruning  when  they  are  young. 
HoUy,  which  bears  prickles  on  the  edges  of 
the  leaves,  is  on  this  account  by  far  the  best 
shrub  to  form  a  hedge ;  but  yew,  box,  thorn, 
hornbeam,  elder,  sweet  briar,  pri(jdy  pear,  and 
privet  are  all  employed  for  hedges,  each  having 
its  particular  excellencies,  and  requiring  a 
particular  kind  of  cultmre.  There  is  a  method 
of  repairing  hedges  which  is  called  plathing. 
It  consists  in  cutting  half  through  some  ot 
the  stems  near  the  ground,  and  then  bending 
tlie  upper  parts  down  in  a  horizontal  or  ob. 
lique  position,  keeping  them  so  by  means  of 
hooked  sticks  driven  into  the  bank.  Thus  a 
live  hedge  is  made,  which  flUs  up  the  gaps  in 
the  same  manner  as  a  dead  hedge  would  have 
done,  and  the  bent  stems  soon  throw  out 
shooti. 

HELENA,  ST.  This  lonely  island,  situ- 
ated in  the  Atlantic  Ocean,  1200  miles  west  of 
the  coast  of  Benguela,  in  South  Africa,  has 
one  of  the  healthiest  climates  under  the  tro- 
pics, and  is  found  beneficial  to  invalids  ftom 
India  and  even  from  Europe.  Viewed  from 
the  sea,  the  island  appears  barren ;  but  the 
interior  is  covered  with  a  rich  verdure,  and  is 
iratered  by  abundant  springs.    Homed  cattle, 


sheep,  and  goats  feed  on  the  rich  pastures* 
As  an  English  settlement  it  is  of  little  impor 
tanoe ;  it  is  visited  by  ships  retoroing  from 
India,  who  there  take  in  fresh  provisions  sod 
water. 

The  British  produce  and  mannfactares  ex- 
ported to  St  Helena  in  1849  amounted  in  va- 
lue to  18,315(. 

HE'LIOSCOPE  is  the  name  given  to  a 
kind  of  telescope  adapted  for  maldng  obserra- 
tions  upon  the  sun  without  the  eye  being  in- 
jured by  the  intense  brightness  of  the  solar 
rays.  A  coloiued  glass  placed  before  the  lens 
nearest  to  the  eye,  in  a  telescope,  has  loog 
been  the  means  used  to  prevent  soch  ii^orr. 

HE'LIOSTAT  is  an  instrument  empM 
in  making  experiments  on  light.  The  instra- 
ment  consists  of  a  plain  metallic  mirror,  from 
the  back  of  which  projects  a  rod  perpendica 
larly  to  its  plane.  The  extremity  of  the  rod 
is  connected  with  the  index  of  a  dock,  the 
plane  of  whose  face  is  parallel  to  the  equator ; 
and,  as  the  index  is  turned  by  the  wheel-work, 
the  motion  of  the  rod  causes  the  mirror  tj 
turn  about  a  vertical  axis,  and  also  aboat  a 
horizontal  axis,  so  that  a  pencil  of  the  son's 
light  reflected  from  the  mirror  is  always  in  Uio 
same  position. 

HELLEBORE.  WiuU  SeUehore,  a  valu 
able  medicine,  is  prepared  by  triturating  tbe 
roots  of  a  plant  of  the  same  name,  called  b; 
botanists  the  Veratrum  Album,  There  arc 
also  black  hellebore  and  orUnial  hellebore,  botii 
used  medicinally,  but  derived  from  plants  oi 
different  genera  from  that  which  jields  the 
white. 

HEMP;  HEMP-SEED.  The  plant  which 
yields  this  most  valuable  fibre  is  the  CommJ^ 
tativa^  nearly  allied  in  many  of  its  botanical 
features  to  the  netUe.  It  is  said  to  be  a  naiivD 
of  Persia,  but  is  now  known  throughout 
northern  Europe.  The  hemp  plant  possess*^ 
a  remarkably  tough  kind  of  woody  tissue,  ca- 
pable of  being  manufactured  into  canvas  ana 
cordage;  and  its  value  in  this  respect  has 
given  rise  to  manufactures  and  commerce 
of  great  magnitude.  [Ropb-Maxi»o  ;  SiU.- 
MijaMO.] 

The  extraction  of  the  fibre  from  the  ?!«»» 
is  so  similar  to  that  of  flax,  that  wemfl^  »^'^ 
to  Flax  for  a  brief  description.  Hemp^i*^ 
is  made  to  yield  a  useful  oil  by  pressuitJ ;  »o'i 
the  hemp  plant  is  useful  in  many  wa}-s  wr 
medicine. 

Nearly  all  our  hemp  is  procmwl  froni  Bo*" 
sia.  During  the  war,  the  demand  w»  ** 
large  (for  ship's  cordage),  and  Ae  supply  " 
precarious,  that  the  price  sometimes  rose  w 
118/.  per  ton ;  in  lecent  years  the  t,yeTt^ 
price  has  been  abontone  quarter  this  amooflt* 
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The  quantities  of  hemp^  imported  in  the  last 
four  years  have  been  as  follow : — 

1847        . .  811,565  owts. 

181S         . .  845,771 

1849  ..        1,061,803 

1850  ..         1,048,635 
Of  these  qoantities,  the  supply  from  Russia 
has  been  nearly  two  thirds. 

HENBANE,  is  one  of  the  species  of  the 
pUnts  belonging  to  the  hyosc^amuM  genus.  The 
leaves  and  seeds  contain  a  powerful  principle 
eailfd  kjfoscjfomia,  on  which  the  deadly  as  weU 
IS  the  medical  effects  of  henbane  depend. 

HERAULT,   one  of  the  departments  of 
France,  produces  com  in  quantity  more  than 
cafgdent  for  the  consumption.    There  is  a 
omsiderable  breadth  of  artifidal  meadows; 
and  large  crops  of  lucem,  sainfoin,  and  clover 
are  grown.    For  quantity  of  wine  produced, 
Herault  stands  at  the  head  of  the  wine  grow- 
ing departments  of  France,  the  annual  produce 
being  nearly  50  million  gallons.     The  red 
wines  of  St.  Georges,  St.  Chnstol,  and  St. 
Drezery,  the  muscadel  wines  of  Frontignan, 
Lanel,  and  Beziers,  and  the  white  wines  of 
MATseiUan  and  Pinet,  are  considered  the  best. 
Fruits,  especially  raisins,  olives,  almonds,  figs, 
and  chestnuts,  and  all  kinds  of  pulse  are 
grown.     The  mulberry  is  cultivated  for  the 
pnjdadion  of  silk;  aromatic  and  medicinal 
herbs,  and  plants  used  for  dye  stufis,  are 
gathered.     The  principal   material    of   the 
vuods  are  the  chestnut  and  green  and  white 
oak.  The  industrial  products  comprise  woollen 
cloths,  silks,  hosiery,  calico,  musHu,  flannel, 
blankets,  brandy,  chemical  products,  potteiy, 
tiles,  honey,    perfumes,   leather,   oil,   beer, 
paper,  Ac     There  are  also  numerous  dye 
liouses,  and  establishments  for  the  rearing  of 
silkworms.      Ship  building  is  carried  on  at 
C«  tie  and  other  towns  on  the  coast    Mines 
of  coal  and  copper,  quarries  of  marble,  build- 
io^  and  mill  stone,  slate,  gypsum,  and  granite 
arc*  wurited.    A  vast  deal  of  salt  is  made  by 
evaporation  on  the  lagunes  and  on  the  shore 
of  the  Mediterranean,  this  department  being 
one  of  the  chief  sources  for  the  supply  of  that 
article  to  France.     The  exports  consists  of 
most  of  the  articles  enumerated,  but  chiefly  of 
vine,  dzy  fiuita,  and  brandy.     The  imports 
are  wool,  cotton  bales,  staves,  colonial  produce, 
raw  hides,  cork,  Ac. 

HEREFORDSHIRE.  The  soU  of  this 
county  is  very  favourable  to  the  growth  of 
trees,  especially  the  apple  tree  and  oak.  In 
the  ndghboorhood  of  towns  the -land  is  culti- 
vated chiefly  as  meadow  or  pasture.  The  high 
lands  an  generally  occupied  by  oak  coppices, 
which  are  nnmerona  and  extensive ;  these  are 
CeUed  at  periods  of  horn  16  to  20  years,  and 


fetch  a  price  of  from  18/.  to  20/.  an  acre.  In 
the  lower  lands,  crops  are  raised  in  the  fol- 
lowing succession:  wheat,  turnips,  barley, 
clover,  and  peas  or  vetches.  Hop  yards  are 
common  in  the  middle  and  eastern  portions 
of  the  county.  Orchards  are  numerous,  and 
produce  large  quantities  of  cyder. 

Few  of  our  counties  possess  so  little  mine- 
ral wealth  as  Herefordshire;  nor  are  its 
manufactures  or  general  commerce  consider- 
able. There  is  an  iron  foundiy  and  a  little 
manufacture  of  gloves,  at  Hereford ;  and  mis- 
cellaneous manufactures  at  Bromyard,  Led- 
bury, Kington,  Leominster,  Ross,  and 
Weobly. 

HERRING  FISHERIES.  A  brief  notice 
of  the  herring  fisheiy,  as  a  department  of 
commerce,  is  given  under  Fishekcbs. 

HERTFORDSHIRE.  This  county  has  no 
minerals  of  any  value.  The  loams  are  gene- 
rally well  cultivated,  but  the  heavy  days  are 
capable  of  much  improvement.  Wherever  the 
turnip  husbandry  prevails,  the  superiority  of 
the  crops  is  strildng.  Wheat,  beans,  oats,  and 
fallows  are  Uie  only  varieties.  Clover  is  much 
less  in  quantity  than  might  be  desired.  The 
old  heavy  plough  with  four  horses  in  a  line 
may  still  be  seen.  The  county  is  remaikable 
for  its  high  banks  and  hedges  ;  in  many  of 
the  lanes,  where  two  carriages  could  scarcely 
pass  one  another,  it  is  difficult  for  a  man 
standing  on  a  waggon  to  see  over  the  hedge ; 
but  wherever  the  old  high  banks  have  been 
levelled,  and  neat  quick  hedges  have  been 
planted  in  their  stead,  the  ground  which  has 
been  gained  has  soon  paid  the  expense.  A 
species  of  rough  garden  husbandry  has  bee  a 
introduced  on  the  best  soils  nearest  to  Lon- 
don for  the  growth  of  early  potatoes,  cab 
bages,  peas,  and  other  culinary  vegetables, 
which  are  succeeded  in  the  same  year  byotlier 
crops,  the  whole  being  forced  by  an  abundauc-o 
of  manure.  The  plough  is  used,  but  a 
great  portion  of  the  labour  is  done  by  tin? 
spade  and  the  hoe.  There  are  many  orchanU 
chiefly  for  apples  and  cherries,  which  are  sold 
in  London. 

Yeiy  little  manufacturing  is  carried  on  in 
the  county.  The  country  around  Bamet  is 
celebrated  for  its  hay,  and  a  great  deal  of 
business  is  done  at  the  market.  At  Bishop's 
Stortford  a  great  deal  of  com  is  accimiulated, 
and  the  malting  trade  carried  on  to  a  great 
extent  At  Hemel  Hempstead  the  females 
are  much  engaged  in  making  straw-plat,  and 
there  are  com  and  paper  mills  in  the  neigh- 
bourhood. At  Hertford  a  good  deal  of  busi  - 
ness  is  done  in  malting,  and  there  are  many 
com  mills  on  the  Lea,  the  Mimram,  and  the 
Beane.  At  Hitchin  much  straw-plat  is  made ; 
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there  are  softie  breweries,  imd  ailso  ft  silk  ntitl. 
At  RiekraansurOrth  thei*^  nre  several  t)tiper 
and  flonr  mills  near  the  town;  atid  some 
straw  platting  and  horsehaif  weaving  is  carried 
on.  There  is  eonsiderahle  trade  at  Ware ; 
the  market  Is  ohe  of  the  greatest  in  the  cotinty 
for  com.  At  Watford  there  are  considerable 
silk  mills,  and  also  a  pa|)er  mill. 

HESSE.  The  small  OeTman  pritieipalities 
under  this  name  do  not  Occupy  a  Very  high 
rank  in  industrjr  or  commerce.  In  Heue 
Casad  flax  and  timbef  afe  the  staple  articles  *. 
tobacco,  hemp,  madder,  a  fbw  hops,  and  rape- 
seed  are  also  among  the  prodncits*  The  vine 
is  cultivated  only  in  some  parts  of  Hanau. 
Garden  produce  of  excellent  quality  is  raised 
about  Gassel  and  Hanau.  Hesse  abounds  in 
mineral  wealth,  producing  silver,  copper,  lead, 
iron,  quicksilver,  cobalt,  salt  (i^om  saline 
springs  and  Ito  great  quantities),  saltpetre, 
vitriol)  and  alum.  There  are  also  coals,  mar- 
ble, very  fine  white  alabaster,  porcelain,  pot- 
ter's clay,  atid  pipe  clay,  &c.  The  manufac- 
tures are  iusuffloietit  for  home  consumption. 
The  prindpal  are  linen,  mostly  coarse,  which 
is  exported  to  the  valtie  of  300,000/.  sterling 
annntdly;  fine  linen  is  made  in  Cassel  and 
Herzberg.  Cotton  spinning  is  pretty  general. 
Schmalkalden  manufactures  almost  all  the 
steel  and  iron  of  the  country ;  Grossalmetode 
is  celebrated  for  its  crucibles,  which  are  ex- 
ported to  all  parts  of  the  world. 

In  Hesse  Darmstadt  the  chief  producUoflS 
are  com  of  all  kinds,  likewise  maize  and  spelt 
— wheat  and  rye,  flax,  hemp,  hops,  tobacco, 
pulse,  potatoes,  wines,  both  white  and  red, 
garden  vegetables  and  fhiit,  and  timber. 
Mining  is  not  carried  on  to  any  great  extent: 
it  is  confined  to  copper,  iron,  coals,  salt,  and 
brown  coal.  Cobalt,  basalt,  lime,  sandstone, 
marble,  and  slate  are  found  in  different  parts 
of  the  grand  duchy.  Tlie  chief  manufactures 
are  of  woollens,  cottons,  and  linen,  leather, 
and  hardware.  Wine  is  produced  chiefly  in 
Rhenish  Hcsso.  The  most  considerable 
manufacturing  and  trading  town  is  Offenbach, 
which  has  two  annual  fairs.  Mainz  is  the 
principal  place  for  the  transit  trade.  The  ex- 
ports consist  of  the  natural  productions  of 
the  country  and  of  some  manufactures. 

These  two  Hessian  principalities  will  con- 
tribute to  the  extent  of  the  resources  to  the 
Great  Industrial  Exhibition.  There  are  two 
or  three  other  Hesses,  very  small  and  unim- 
portant. 

HEXACHORD,  was  a  name  given  by  the 
ancient  Greeks  to  a  lyre  of  six  strings ;  also 
to  a  scale  of  six  sounds.  The  t<'rm  hcxachord 
was  also  applied  to  a  system  of  musical  scales 
DOW  disused* 


HIBISCUS.    Maty  plants  of  this  p»ntw 
yield  very  useful  fibre  for  rope  makiiig  wA 
similar  purposes ;  this  fibre  is  yielded  by  the 
bark.     The  hlbiscm  caanablkMS  is  cultivated 
everywhere  in  India  in  the  rainy  season  for 
this  purpose ;  and  its  fibre  is  often  Imported 
into  Europe,  as  a  substitdte  fbr  hemp.  In 
the   island  of  Tahiti   rope   and  string  are 
matnlfkctured  from  the  bark  of  the  hihiiaa 
ilUaceoiiSj  which  Is  also  made  into  inatting  o( 
a  white  colour,  and  of  different  degrees  of 
fineness.  Almost  all  the  species  possess  suffi- 
cient tenacity  of  fibre  to  be  used  for  cordage, 
whips,  Ac.    They  also  aboilnd  in  mncilage, 
which  renders  thetn  serviceable  as  articles  of 
diet ;  the  calyces  are  often  employed  in  making 
tarts,  and  a  decoction  of  them,  sweetened  and 
fermented,  is  used  iti  the  West  Indies  as « 
cool  and  refl-eshing  drink.    The  seeds  of  tlie 
hibiscus  abelmoschiis  are  said  to  be  added  lo 
coffee  in  Arabia,  and  are  in  India  employed  as 
a  cordial  medicine. 

HICKORY.  This  ti^  is  applied  to  many 
useful  pnrposes  in  North  America.  The  wood 
is  coarse  grained,  very  heavy,  exceedingly 
tough  and  strong,  and  red  at  the  heart ;  but  it 
is  fiot  very  durable.  It  is  employed  for 
the  shafts  and  springs  of  carriages,  for 
large  screws  fbr  presses,  for  bows,  chair 
backs,  whip  handles,  woodeli  cogged  wheeU, 
cask-hoops,  and  a  variety  of  other  purposes 
It  is  one  of  the  most  economical  kinds  of 
wood  fuel.  The  nuts  of  a  species  called  tlie 
pecati  hickory,  are  eaten  in  North  America; 
and  so,  to  some  extent,  are  those  of  most  of 
the  species. 

HINDOO  MANUFACTURES.  Undw 
East  Indu  Company  we  have  glanced  at  th«? 
commercial  relations  which  exist  between 
India  and  other  countries.  We  have  here  to 
speak  of  the  native  skill  of  the  Hindoos.  It 
is  evident  from  the  most  ancient  Sanslnt 
works,  as  well  as  from  the  testimony  of  the 
Greeks  who  visited  the  country,  that  the  n^o 
ful  and  fine  arts  had  attained  a  considerable 
degree  of  perfection  among  the  Hindoos  m 
very  early  times.  The  Bamayana  (a  San^l<r:t 
manuscript  of  great  antiquity)  contains  mintf- 
rons  prooft  of  the  progress  they  had  raado  m 
working  metals.  The  art  of  smelting  irj^n 
ore  and  of  manufacturing  steel  is  undouhteai)' 
of  great  antiquity ;  and  their  skill  in  tlie  manu- 
facture of  gold  and  silver  ornaments  is  cm 
dent  from  the  descriptions  of  the  Kamayana. 
The  degree  ofperfootion  to  which  the  Hind.>^ 
carried  the  art  of  weaWng  in  ancient  as  val 
as  modem  times  is  well  known.  Their  counlr) 
has  always  been  distinguished  for  the  ntm^^^ 
and  excellence  of  the  substances  vhioh  »t 
contains  for  dyeing  eoloors,  and  the  beanty 
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lad  bitlUiAp/^,  S8  well »  dnrability,  of  their 
ooloure  ware  as  celebrated  among  the  Greeks 
■ad  Roiiiane  as  arauag  ourselves.  Silk  was 
probably  manufactured  in  India  in  very  early 
times.  The  art  of  obtaining  intoxicating 
bqoon  by  distjllatioa  is  meotioned  in  the 
Bmu^vm  and  the  laws  of  Menu. 

In  paifitiwg  the  Hindoos  have  not  attained 
BUisb  iffofieieney:  their  artists  draw  with 
gnat  aeeurasiy,  but  they  have  no  knowledge 
of  perspective^  With  regard  to  musio  their 
inttnuneiits  are  numerous  i  but  their  oompo- 
ntioos  are  eonftned  to  a  few  simple  melo- 
dies. 

With  raapeet  to  the  j^resent  state  of  the 
arts  anong  the  Hindoos,  Bishop  Heber  re- 
mafks,  ^  Nor  is  it  true  that  in  the  mechanic 
nts  th^  are  inferior  to  the  general  run  of 
Saopean  nations.  Where  they  fall  short  of 
us  (which  is  chiefly  in  agricultural  instru- 
meols  and  the  mechanics  of  common  life ),  they 
an  noft»  so  far  as  I  have  understood  of  Italy 
and  the  South  of  France,  surpassed  in  any 
great  degree  by  the  people  of  those  countries. 
Their  goldsmiths  and  weavers  produce  as 
beaatiAil  fabrics  as  our  own;  and  it  is  so  £ur 
from  true  that  they  are  obstinately  wedded  to 
their  old  patterns,  that  they  show  an  anxiety 
to  imitate  our  models,  and  do  imitate  them 
very  •aeeessfnlly.  The  ships  built  by  native 
artists  at  Bombay  are  notoriously  as  good  as 
sny  which  sail  from  Iiondon  or  Liverpool. 
The  carriages  and  gigs  which  they  supply  at 
Calcutta  are  as  handsome,  though  not  so 
durihia,  as  those  of  Long  Aere.  In  the  little 
town  of  Monghyr,  three  hundred  miles  from 
Oalffuttii,  I  had  pistoU,  double-barrelled  guns, 
and  diiliarent  pieces  of  cabinet  work  brought 
down  to  my  boat  fbr  sale,  which  in  outward 
torm  nobody  could  detect  to  be  of  Hindoo  ori- 
gin; and  at  Delhi,  in  the  shop  of  a  native 
vealdiy  jeweller,  I  found  brooches,  ear-rings, 
snoiT  boxes,  4o.,  of  the  latest  models,  and 
ornamented  with  French  devices  and  mot- 
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ArekUedmre^ — ^The  architecture  of  the  Hin- 
doos has  hitherto  been  little  studied  by  pro- 
fessional men.  On  examining  the  Hindoo 
vofka  of  oonstmction,  or  edifices  erected 
above  ground,  we  can  hardly  avoid  bei|ig 
stmefc  by  the  prevalence  of  pyramidal  masses 
and  fonns,  as  exhibited  in  pagodaw  or  towers. 
The  Sgyptian  stroetnrss  of  this  kind  bear  a 
maeh  eloaer  vsaamblanoe  to  natural  or  rudely 
•oostraeted  pmtolypes  than  do  those  of  the 
Hiiidncw.  The  goporas,  or  pagoda  towers 
erected  over  the  gateways  leading  to  temples 
are  iadttd  pyramidal  in  then  general  form, 
but  iiiflnitely  mote  complex  than»  not  the 
nramidal  aloiie»  but  apythiag  else  we  meet 


with  in  Egyptian  architecture.  Neither  do 
they  terminate  in  a  point  or  mere  platformt 
but  have  generally  a  great  deal  of  omameot 
bestowed  on  their  summit,  which  sometimes 
assumes,  not  inelegantly,  the  form  of  a  crown. 
Besides  this,  they  diiTer  from  the  pyramid  iu 
being  of  far  loftier  proportions.  Of  a  domical 
termination,  if  not  exactly  a  dome,  we  have  an 
example  in  the  great  pagoda  a|  Tanjore, 
which  is  considered  one  of  the  finest  speci- 
mens of  the  kind  in  India. 

mNG£.  Hinges  are  constructed  in  a 
great  variety  of  forms ;  but  in  most  of  the 
commoner  kinds  the  action  is  that  of  a  hoUow 
cylinder  working  round  a  fixed  central  pin. 
In  Oollinge's  patent  hinges,  which  are  pecu- 
harly  adapted  for  hanging  large  heavy  doors 
and  gates,  the  principal  rubbing  action  is  be- 
tween a  hollow  cap  and  ai;  accurately  turned 
sphere,  formed,  as  it  were,  upon  the  end  of 
the  pin,  a  cavity  being  provided  for  the  recep- 
tion of  a  supply  of  oil  to  lubricate  the  rubbing 
surfaces.  Mr.  Bedinund  is  the  inventor  of  the 
rising  hinges  so  frequently  used  for  banging 
room  doors  in  houses  of  superior  character.  In 
ordinary  door  hinges  the  hollow  cylinder  which 
works  round  the  axis  or  central  pin  is  divided 
transversely  into  two  or  more  portions ;  but 
in  the  rising  hinges,  instead  of  the  hollow 
cylinder  being  divided  transversely  at  right 
angles,  it  is  divided  by  spiral  or  ratlier  helical 
lines.  The  result  of  this  contrivance  is,  that 
when  the  door  is  opened  it  is  Ufted  up  a  little 
from  the  floor  by  the  sUding  upon  one  ano- 
ther of  the  inclined  helical  surfaces ;  so  that, 
although  the  door  may  shut  very  close  to  the 
floor,  it  rises,  when  opened,  to  a  sufficient 
height  above  the  floor  to  allow  its  lower  edge 
to  dear  the  carpet  Other  forms  of  hinges 
are  very  numerous. 

HISPANIO'LA,  known  also  under  the 
names  of  SAINT  DOMINGO  and  HAITI,  is 
one  of  the  larger  islands  of  the  West  Indies, 
and  is  the  most  fertile  of  the  whole.  At  the 
end  of  the  last  century  Hispaniola  was  noted 
for  its  extensive  plantations  of  sugar,  coflee, 
and  ootton,  but  they  have  now  almost  entirely 
disappeared,  except  those  of  coflee,  which  are 
much  reduced.  The  principal  commercitd 
wealth  of  the  island  is  derived  from  the  forests 
which  cover  the  greatest  part  of  the  moun- 
tains. The  timber  consists  chiefly  of  maho- 
gany trees  and  difiierent  kinds  of  dye  woods. 
The  capital,  Port-au-Prince,  has  considerable 
commerce  with  tha  United  States  and  with 
Jamaica. 

HOBABT  TOWN.  A  few  detaUs  concern- 
ing the  commerce  and  industry  of  Hobart 
Town  will  be  found  under  Yah  Dibium's 
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HOE ;  HOBSE-HOE.  The  hoe  is  an  in- 
Btmment  nsed  in  gardens  and  fields  for  loos- 
ening the  earth,  and  destroying  the  weeds  be- 
tween plants.  It  has  various  forms.  The 
most  common  hoe  consists  of  a  blade  or  flat 
piece  of  iron,  with  an  eye  in  which  an  handle 
is  inserted  at  an  acate  angle  with  the  plane  of 
the  blade.  This  hoe  is  nsed  by  striking  the 
edge  of  it  down  into  the  ground,  and  the  earth 
is  moved  by  drawing  the  handle  towards  the 
workman.  Another  hoe  has  the  handle  at  a 
very  obtuse  angle,  and  is  used  by  pushing  it 
forward  and  cutting  off  the  weeds  an  inch  or 
less  under  the  surface  of  the  ground.  Hoes 
are  made  of  different  sizes  and  shapes,  accord- 
ing to  the  work  which  is  to  be  done.  When 
the  earth  is  to  be  stirred  between  plants 
which  are  very  near  each  other,  the  hoe  is 
narrow  and  pointed,  so  that  the  smallest  weed 
may  be  taken  out  close  to  the  growing  plant 
When  the  distance  is  considerable,  the  hoe  is 
wide,  and  sometimes  compounded  of  several 
hoes,  in  order  to  stir  a  greater  width  of  earth 
at  once. 

One  of  the  greatest  improvements  in  prac- 
tical agriculture  has  been  the  introduction  of 
the  hoe  into  the  field  for  every  kind  of  crop, 
consequent  on  the  sowing  of  seeds  in  parallel 
rows.  Hand-hoeing  not  having  been  found 
sufficiently  expeditious  on  a  large  scale,  a  hoe 
has  been  invented  of  a  larger  form,  to  be 
drawn  by  a  horse.  The  rows  have  in  conse- 
quence been  widened,  and  this  has  introduced 
the  horse-hoeing  husbandry,  which  half  a  cen 
tury  ago  was  thought  so  important  a  discovery 
as  to  receive  the  name  of  the  New  Husbandry, 
from  its  great  improver,  Jethro  Tull.  The 
simple  horse-hoe  is  an  instrument  with  a 
beam  like  a  plough,  and  two  stilts  or  handles, 
but  much  lighter;  in  this  beam  is  inserted, 
instead  of  a  coulter,  the  end  of  an  iron  hoe,  of 
the  proper  breadth  to  stir  the  whole  surface 
between  the  rows.  A  small  wheel  is  gene- 
rally added  to  keep  the  hoe  at  a  proper  deptli 
in  the  soil.  Many  varieties  of  horse-hoes  have 
been  invented  of  more  or  less  complicated 
forms ;  but  the  object  of  them  all  is  the  same, 
viz.,  to  stir  the  ground  between  the  rows,  and 
destroy  the  weeds  as  fast  as  they  i4>pear.  The 
horse -hoe  is  now  chiefly  used  in  the  cultiva- 
tion of  peas,  beans,  potatoes,  cabbage,  turnips 
and  carrots. 

One  recent  variety  of  this  instrument  is  the 
Uxbridge  Expanding  Horse-hoe,  made  of 
wrought  iron.  There  are  two  small  wheels 
behind,  one  in  front,  two  handles,  and  seven 
hoes.  These  hoes  are  arranged  in  a  peculiar 
manner.  The  frame  to  which  the  hoes  arc 
fixed  is  expansive,  that  is,  its  outside  bars  are 
moveable  farther  or  nearer  apart;  and  by 


adjusting  these  bars,  the  cutting  edges  of 
the  hoes  are  made  to  present  diflGerent  an- 
gles, according  as  drcumstanoes  may  re- 
quire. 

HOFWYL.    The  name  of  this  estate  vill 
always  have  an  industrial  interest  connected 
with  it,  on  account  of  the  educational  institQ- 
tion  of  Mons.  de  FeUenberg.    It  is  situated 
in  a  valley  about  three  leagues  firom  Bene,in 
Switzerland,  and  consists  of  a  number  of  dis- 
tinct buildings  surrounded  by  about  250  acres 
of  land.    The  founder  had  for  his  o1^  the 
improvement  of  the  condition  and  character 
of  all  classes  of  society  by  means  of  an  educa- 
tion adapted  to  their  respective  wants.    To 
effect  this,  ho  divided  the  institution  into 
classes,  of  which  the  higher,  the  sons  of 
wealthy  parents,  paid  a  large  yearly  sum ;  tbo 
second  class,  a  smaller  sum ;  and  the  lowtst 
class  were  received  without  payment.    All 
were  instructed  in  agriculture,  and  the  trades 
connected  therewith,  all  of  which  were  prac- 
tised on  the  estate.    All  the  classes  also  ven 
instructed  in  the  usual  branches  of  school 
education,  and  the  lower  class  in  the  sciences 
connected  with  agriculture;   but  these  ver^ 
carried  farther  in  the  second  class,  and  the 
highest  class  had  a  still  wider  range.    Tbe 
upper  class  was  commenced  in  1808,  the  lovest 
was  added  in  1810,  and  the  middle  dass  vtf 
not  introduced  till  1830.    FeUenberg  was  en 
thusiastic,  and  succeeded  in  imparting  much 
knowledge  to  his  pupils,  of  whom  he  had 
usually  about  100  who  paid  stipends,  and  KKi 
who  were  boarded,  clothed,  and  educated  for 
their  labour.    FeUenberg  died  in  1844,  la- 
mented and  respected.      The  school  is  still 
carried  on,  and  has   about  40  scholars  of 
the  first  class,  and  70  of  the  second,  many 
scholars  of  these  classes  being  English ;  of 
the  third  class  the  number  is  stiU  continTied 
at  100.    It  was  FeUenberg's  wish  to  have  his 
institution  adopted  by  the  state,  but  this  has 
not  been  done. 

HOG.  The  commerce  and  consninptioD 
of  these  animals,  and  the  useful  puxpos«  to 
which  they  are  appUed,  are  noticed  under 
Pigs. 

HOGSHEAD.  This  ancient  measure  of 
Uquids,  not  being  mentioned  in  the  Act  of 
1625,  cannot  now  be  considered  as  having  an; 
legal  existence,  although  it  is  familiaiiy  useX 
The  hogshead  of  wine  was  2  wioe  baireUt  or 
63  old  wine  gaUons ;  the  London  hogshead  of 
ale  was  14  ale  barrels,  or  48  ale  gallons ;  the 
London  hogshead  of  beer  was  1|  beer  haxrels 
or  54  beer  gaUons ;  and  the  ale  and  beer  hogs- 
heads for  the  rest  of  England  was  1|  ban«K 
or  51  gaUons.  AU  Excisa  measaimm^ 
being  now  made  in  gallons,  the  torn  hog*- 
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dead  nmimg  in  use  only  as  the  name  of  a 

laigecasL 

HOLLAND.  Althongh  we  are  in  the  habit 

of  giying  this  name  to  a  kingdom,  it  is  in 

strictness  the  name  of  one  of  the  proTinces  ol 

the  Netherlands.  Under  this  restricted  mean- 

ing,  Holland  may  be  described  as  being  flat, 

and  in  many  parts  below  the  leyel  of  the  sea, 

igiinst  which  it  is  protected  by  the  sandy 

downs  on  the  west  coast,  and  by  stapendons 

dykes  bnilt  along  the  shores  of  the  Znider- 

zee^  the  Haarlem-meer,  and  the  banks  of  the 

pnndpal  riTers.    The  oonntzy  is  traT«i«r8ed  by 

^fluls  m  all  dbections.    A  railroad  passing 

ot>in  Botterdam  through  the  Hague,  Leyden, 

Hairiem,  Amsterdam,  Utrecht,  and  thence  to 

Botterdam,  incloses  a  yeiy  important  part  of 

the  province.  Gardens  and  orchards  are  care- 

folljeiiltivated;  some  barley,  oats,  peas,  beans, 

Eiinttrdf  and  other  seeds  are  the  chief  crops 

^  the  northern  part  of  the  prorince ;  in  the 

soothera  part  more  com  is  produced.    But 

pobingB  prevails  much  more  than  arable 

coitiTation:  the  produce  of  the  dairy  farms, 

^tter  and  cheese,    constituting   the    chief 

vealth  of  the  landholder.    The  drained  dis- 

^  called  polders  hare  been  before  noticed 

^^^^^Kxs] ;  as  well  as  the  great  drainage 

(f  Haarlem  Lake.     [Drainiwo  ;  Haarlem.] 

Rowers  aro  cultivated  in  the  tract  between 

^^aaux  and  the  Hague,  but  especially  about 

HiartenL     Hemp,    flax,    and   madder   are 

P^   Wood,  both  for  construction  and  for 

H  is  scaroe.    The  manufactures,  which  are 

'^y  carried  on  in  the  towns,  are  important ; 

%  apB  Knen,  paper,   woollen   cloths  (for 

J'^h  Lefden  is  famous),  silk,  leather,  to- 

rj^  "ogar,  Ac      The  gin  distilleries  of 

r^^*^  are  very  extensive,  and  have  been 

'^^^lelvated.  Large  quantities  of  fine  lime 

•J^ttade  from  the  shells  gathered  on  the  coast 

^' (he  Gennan  Ocean.    The  fisheries  on  the 

**^  are  important,  and  most  industriously 
^Jed. 

oeiides  the  two  most  notable  commercial 
**J"»  lAxsnsDAif;  Haarlem]  there  are 
'5f.*^y  spots.  From  Edam  the  export 
^  in  aweet  milk  cheese  is  important;  the 
«^  indostrial  prodncts  are  salt  and  fish  oiL 
^  ia  notable  for  the  great  Helder-Dyke, 
7«  protects  the  extremity  of  north  HoUand 
^the  finy  of  the  storms  to  which  it  is  ex- 
P«*l,  and  is  one  of  the  most  astonishing 
aoflamenta  of  Dutch  indostry,  perseverance, 
^^  It  is  nearly  6  mUes  in  length,  40 
''^(broiaoQlljQgmQgiit,  along  which  there 

•  pJod  road ;  it  presents  to  the  sea  a  slant 
JT*  of  200  feet,  inclined  at  an  angle  of  40% 
J^^hole  eonstnicted  of  granite  blocks 
■'^^  frnan  Norway.  N^urden  forms  the  key 


of  all  the  water  communication  of  Holland, 
and  is  important  for  the  defence  of  Amster- 
dam, with  which  it  is  connected  by  a  fine 
canaL  Zaandat  has  a  most  singular  appear- 
ance ;  it  seems  to  consist  of  a  line  of  wind- 
mills, some  of  which  are  of  gigantic  size,  and 
have  houses  attached  to  them,  extending  along 
the  Zaan,  and  forming  a  street  nearly  5  miles 
in  length.  The  number  of  these  mills  is  va- 
riously stated,  but  it  seems  to  amount  to 
about  700;  they  are  applied  to  the  various 
purposes  of  grinding  com,  draining  the  land, 
sawing  timber,  making  pi^er,  grinding  to- 
bacco into  snuff,  crushing  rapeseed  to  express 
the  oil,  grinding  colours  for  painters,  grinding 
stones  into  sand  for  the  floors  of  tiie  Dutch 
housewife,  and  grinding  the  volcanic  substance 
called  trass  into  dust  in  order  to  form  a  ce- 
ment, which  hardens  under  water  and  is  much 
used  in  Holland.  Omida  has  tobacco  pipe 
factories  that  give  employment  to  6000  men, 
brickworks  Cthe  day  for  the  supply  of  which 
is  taken  from  the  bed  of  the  Yssel),  rope 
walks,  gin  distilleries,  and  breweries.  Gonda 
numbers  also  among  its  industrial  products 
woollen  cloth  and  sailcloth ;  it  is  famous  as  a 
cheese  market.  Schiedam  has  glass  works, 
rope  walks,  white  lead  works,  above  200  dis- 
tilleries for  the  manufacture  of  gin,  for  which 
it  is  universally  celebrated.  It  has  a  large 
trade  in  pigs,  30,000  of  which  are  said  to  be 
annually  fattened  on  the  grains  from  the  dis- 
tilleries. 

A  few  of  the  towns  of  Holland  will  be  repre- 
sented at  the  Gh:eat  Exhibition. 

HOLLT.  The  common  holly  or  Ilex  aqm- 
foUum  is  chiefly  valued  as  an  ornamental  tree, 
but  its  fine-grained,  heavy,  compact  timber  is 
used  for  a  great  number  of  useful  purposes, 
especially  by  the  turner  and  mathematical  in- 
strument maker.    The  berries  are  poisonous. 

HOLYHEAD.     [Menai  Bridoes.] 

HONDURAS.  British  Honduras^  in  cen- 
tral America,  owed  its  origin  to  Mahogany 
cutters.  Mahogany  trees  of  great  size  and 
beauty  grow  in  this  colony ;  and  the  first  esta- 
blishment of  the  English  in  this  quarter  was 
made  by  mahogany  cutters  from  Jamaica,  in 
the  17th  century.  Logwood  is  also  largely 
grown  and  cut;  and  the  English  cutters  of 
these  woods  had  many  contests  with  the 
Spaniards,  before  they  were  permitted  to  setUe 
finally  in  their  new  colony. 

Most  of  the  mahogany  and  logwood  trade 
of  Honduras  is  conducted  by  five  or  six  firms, 
established  at  Belize.  The  cutters  are  em- 
ployed by  these  firms ;  and  these  firms  also 
ship  the  wood  to  other  countries.  The  colony 
took  British  produce  and  mannfiaetores  in  the 
year  18ii),  to  the  amount  of  about  300,000iL 
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The  exports  from  ^Qnduras  ^a  larger  than 
tlie  imports ;  they  consist  of  paahogany,  log- 
wood, rosewood,  hjdds,  toFtoisiishell,  fustio, 
cochineal,  in4igo,  sarsaparillo,  and  cocoa-nuts. 
In  1848  no  less  thai;  eight  million  cubic  feet 
of  mahogany  were  exported. 

HONEV  is  a  fluid  or  semi-fluid  Qubstancei 
the  materials  of  which  are  collected  by  difCar- 
ent  kinds  of  bees,  in  Europe  chiefly  by  the 
hive-bee,  and  solely  by  the  neuter  or  working 
bees,  from  the  nectariferous  glands  in  the  ci}p 
or  ciialicc  of  flowers.  It  pannot  be  sai4  to  h^ 
a  pm'ely  vegetable  production,  fori  after  being 
collected  by  the  proboscis  of  the  ii^ect,  it«  is 
transmitted  to  that  distension  of  the  oesopha- 
gus termed  the  crop,  sucking  stoinacbi  or  honey 
bag,  where  it  is  elaborated,  and  again  dis- 
gorgedf  to  be  deposited  in  the  cell  of  th^ 
honey-comb.  Xt  undergoes  less  change  when 
the  bees  are  very  young)  rernaining  nearly 
white,  and  is  then  denominated  virgin  honey. 
At  aU  tiiues  it  retains  qualities  derived  irom 
the  kind  of  plant  whence  it  has  been  prooi^ed; 
as  is  manifest  not  only  by  the  peculiar  odour 
of  the  honey,  but  by  the  effects  which  follow 
the  use  of  honey  obtained  from  certain  plants. 

Honey  is  sweet,  faintly  aromatici  granular, 
soluble  in  water,  and  capable  of  undergoing 
the  vinous  fermentation. 

The  finest  honoy  in  Europe  is  said  to  be 
that  of  Narbonne,  which  is  supposed  to  derive 
its  excellence  from  the  rosemary  which  grows 
in  thd  neighbourhood.  When  honey  is  taken 
from  the  honey-comb  it  is  fluid,  but  gradually 
thickens  by  age ;  and  in  cold  weatlier  a  ^rm 
and  solid  mass  of  honey  forms. 

Honey  is  used  as  a  substitute,  sometimes 
for  sugar  and  sometimes  for  butter.  Honey 
is  an  ingredient  in  the  useful  m64icine  Oxymel 
of  8q(^ills.  Mai  bomci$  is  borate  of  soda 
mixed  with  honny ;  mel  rota  is  ipade  of  honey 
and  red  rose  petals ;  oxymel  timpiex  consists 
of  clarified  honey  boiled  ip  4ilute  acetic  acid. 
When  fcrmentadi  honey  water  obtaiua  the 
name  of  mea4y  and  is  in  faet  honey  wine,  whi&h 
is  the  name  given  to  it  in  Germany  (hottitftvein). 
Mead  was  formerly  drunk  to  a  considerable 
extent  in  England,  and  io  most  parts  of 
northern  Europe.  Real  mead  or  Metheglin  is 
a  fermented  wine;  but  many  drinks  made 
from  honey  are  Utile  else  than  honey  water  or 
hydromuL  Such  is  the  ibiiene  of  Bussia* 
which  consists  of  honey  mixiMi  with  boiling 
water  and  boiling  milk,  and  seasoned  with 
pepper. 

HONITOK  LA.CE.  [Laob  Makufaotubb.] 

HOPS.  This  useful  plant,  the  UumuluM 
lHpuUi$  of  LinnttBS»  is  extensively  oiUtivated 
for  the  floV0M  op  fleod-vesaahi,  which  give  fla- 
vouv  ami  SMnuumnoe  to  beer  by  being  b<Hlad 


with  the  wort  in  Iwewing,  Hops  were  iqtw- 
duoed  into  England  from  Flanders  ^bout  vhd 
year  1521.  The  most  e^tensiye  planuoiuns 
are  in  Kent,  Sussex,  and  Herefordslijre ;  but 
they  are  al^o  oulUvated  in  Worc^istersliire, 
Wiltshire,  Hampshire,  Glo-cestersbire,  Sur- 
rey, and  several  other  counties. 

The  hop  is  a  slender  climbing  ploDt,  wiiicli 
rfMuires  a  yerw  rich  mellow  soil  and  canial 
cultivatiDn.    The  soil  of  a  hop  garden  mas; 
h^  rich  1^  a  consi4erable  depU^*  or  made » • 
artificiaUy,    The  young  plants  arp  raised  in 
he43|  and  jsa^  be  raised  from  seed ;  but  ii  •> 
more  usual  to  plant  the  youug  shoots  wlii*  li 
rise  fron)  the  bottom  of  the  stems  of  uiJ 
plantSr    "The  varieties  most  esteemed  aru  lii^ 
Grape  Hop,  the  Whita  Vine,  and  the  Goldeo 
Hop.    The  young  plants  arc  placed  in  groups 
of  three  eatm,  a^out  six  inches  asander,  ia 
the  midst  of  prepared  m&sses  of  soil  about  t, 
yard  asunder.  A  watering  with  liquid  mau'vrs 
greatly  assists  their  taking  root,  and  they  soou 
begin  to  show  bines.    A  stick  three  or  foar 
feet  long  is  then  stuck  in  the  middle  of  v- 
tlu^e  plants,  and  the  bines  are  tied  U)  ti'i> 
stick  with  twine  or  the  shreds  of  Bussia  ii\i^ 
till  they  lay  hold  and  twine  round  it  Dorit'd 
their  growth  the  ground  is  well  hoed  si  ^ 
forked  up  around  the  roots,  and  soma  of  ^^^ 
fine  mould  ia  thrown  around  the  stemi.  In 
favourable  saasona  a  few  hops  may  be  pi>'^-' 
from  these  young  plants  in  the  autumai  ^^^ 
in  general  there  is  nothing  the  £r»t  y^*^- 
Karly  in  Novamber  the  ground  is  car^^^')' 
dug  with  the  spada,   and  the  earth,  Wn^: 
turned  towards  tha  plaata,  is  left  so  a^l  i^*^ 
winter. 

In  the  second  year,  early  in  springi  thd  in' 
locks  around  the  plaata  are  opened  and  i  < ' 
roots  examined.  The  laat  year's  skool^  »* 
out  off  within  an  inah  pf  the  main  slam^  av.  I 
all  the  suckers  quite  close  to  it.  A  pole  aU  • 
twelve  feet  long  ia  then  firmly  stuck  into  i  i 
ground  near  the  plants ;  to  this  the  bin<'>  *^ 
led  and  tied  as  they  shoot,  till  they  havo  i^  ' 
hold  of  it.  The  ground  being  well  hood  mA 
the  earth  raiaed  round  the  plaata,  the  prrnli:  *J 
this  year  will  average  4  cwt.  per  acre  ii  -  ' 
season  is  favourable.  In  September  th^*!'-  ^  i 
oontaming  the  aead  will  be  of  a  fine  *tr«v  <* 
lour,  taming  to  a  brown  (  it  ia  then  in  per:- 1 
Uon.  No  time  should  now  be  lost  in  yu'iiti\ 
them«  The  hope  when  piolced  are  dhi^d  od  i 
hair  cloth  in  a  kiln.  They  are  ihim  Itid  ii 
heaps  on  the  fioor,  whaes  they  undergo  a  vv4 
slight  heating.  As  aooa  •§  this  is  ot»«rc;^ 
they  are  bagged.  This  ia  done  by  ^k9^v\ 
them  into  large  bags  anapendad  below  a  h  ^ 
in  the  floor ;  when  sewed  doae  and  light,  ti 
bag  ia  atoradin  •  diy  fibwe  till  the  bops  • 
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Wiaied  £oit  siltf .  The  stop  of  tli0  fhifd  year 
wiU  ttrwa^e  8  ewU  pMr  aore,  but  will  in  some 
cues  jet»ii  10. 

Tht  oMupfttioii  of  hop-picking  is  ft  remtrk- 
dblo  one.  There  is  not  aveileble  labonr 
enoQgh  IB  Kent  and  the  other  hop  districts  to 
pi<ik  all  ihe  hops  in  the  requisite  time ;  end 
hundrede  of  poor  persons  arrive  from  other 
parts  of  the  eountfy,  to  sqjonm  for  a  few  days 
or  weeks  in  the  hop  districts,  during  whioh 
time  they  are  employed  In  picking  the  hops. 

The  polos  are  aa  expensive  article  i  those 
of  ohestonl  are  thB  most  durable,  sad  ilso  the 
deaivat.  They  shonld  be  put  into  a  shed  du- 
ring winter;  or  else  be  placed  on  end  in  the 
form  of  a  eone,  leaning  against  esoh  other. 

Beeidee  the  use  of  hops  in  brewing,  they 
prodnee  a  bitter  infUsion  and  a  tineturs  which 
are  valuabio  in  medioine  for  oomplaints  in  ihe 
stomaah. 

The  number  of  aores  of  Hops  in  England 
in  laiO  was  42,708  i  the  weight  of  hops 
chaigad  with  doty  w^  16,800,015  lbs.,  the 
duty  oo  which  was  H5,608/,  In  that  year 
274,811  Iba.  of  hope  were  exported.  The  es- 
aam  duty  on  British  hops  is  18f .  Qd,  per  owt, 
sod  5  per  cent  sdditional ;  the  customa  duty 
uD  imparted  foreign  hops  is  40f «  per  owt,  The 
produce  in  1848  and  in  1800  was  S9Ty  much 
Isriger  than  in  1840 ;  in  the  former  year 
the  datjf  was  304,028/.,  and  in  the  hUt^ 
426,194/. 

HOBN.  This  musical  wind-instrument  is 
of  rery  ancient  origin,  and  of  Tsrious  forms. 
The  French  horn  is  a  tube  of  about  ten  feet, 
reiy  narrow  at  top,  widening  considerably  at 
the  bottom,  and  bent  in  rings  for  the  conve- 
nienee  of  the  perfonner,  Jt  is  not  provided 
with  holes,  as  the  flute,  dkc. ;  the  production 
of  the  ▼arioaa  sounds  depending  upon  the  lips 
of  the  player,  the  more  or  less  pressure  of  his 
breath,  and  the  insertion  of  the  hand  in  the 
beil,  or  wide  end,  of  the  instrtiment.  Crooks 
tnd  shifting  pieces  are  proYi4ed  to  a4just  the 
instrument  to  different  keys  or  fundamental 
notes.  The  Bugle  Horn  is  a  tube  of  three 
feet  ten  inches  in  length,  doubled  up  in  a 
»man  compass.  The  Keyed  Bugie^  or  a  Bugle 
born  with  keys,  is  that  now  in  common  use, 
the  scale  of  which  comprehends  about  two  oo- 
taveH,  with  the  semitones.  The  Cornopean  and 
the  Cornet -it- Piston9  are  improved  modem 
fiirms  of  this  instrument.  The  Runian  Horn 
1^  an  unbent  brass  tube,  conical  in  shape,  of 
varioos  dimensions :  the  deepest  toned  is  eight 
fdrt  long,  and  nine  inches  in'  diameter  at  the 
vide  end,  and  the  highest  is  two  inches  and  a 
half  in  length  by  one  at  the  wide  end.  The 
former  gives  a,  an  octave  below  the  first  space 
in  the  Vsae;  the  latter  gives  s,the  third  addi- 


ttonsl  line  aboia  the  treble!  Some  of  these 
horns  have  keys,  producing  one  or  two  semi- 
tones, but  generally  eyery  note  has  Its  separate 
horn ;  and  a  band  of  Russian  Horns  counts 
almost  ss  many  individuals  as  diatonic  notes 
in  a  sesle  of  between  four  and  five  oetares.  The 
Bngliah  Htmt^  or  Oomo  Ingleu,  is  a  deep- 
toned  oboe,  of  large  dimensions,  somewhat 
bent,  the  lower  end  very  open,  and  is  to  the 
oboe  what  the  baeset  horn  Is  to  the  clarinet, 
or  what  the  riola  is  to  the  violin.  The  tone 
of  this  instrranent  is  extremely  pathetic,  and 
by  the  Italians  is  thou^t  so  much  to  resemble 
the  human  voice,  that  they  sometimes  call  it 
the  voce  umofia. 

HOBN  MANUFACTURE.  The  horns  of 
the  ox,  sntelope,  goat,  and  sheep  may  be  de- 
soribed  as  a  number  of  eonical  sheaths  inserted 
into  one  another,  the  innermost  of  whioh  lies 
upon  ths  vssoulsr  memfarsne  which  covers 
the  bony  core.  Ths  tip,  or  that  portion  of 
the  point  of  ths  hom  vdiioh  prqjeots  beyond 
the  core,  is  reiy  delise,  and  the  several  layers 
of  which  it  is  sompoaed  are  sosrcely  distin- 
guishable ;  while  towards  the  base  the  layers 
may  be  rvuidily  distinguishad,  owing  to  their 
successive  terminations  forming  prominent 
rings.  There  are  many  points  of  rssemblanca 
between  the  substanoe  of  horns,  nails, 
daws,  hoofs,  ssales,  hair,  feathersg  and  even 
skin. 

The  prineipal  kinds  of  hom  employed  in 
manufacturing  operations  are  those  of  oxen. 
The  first  process  is  to  remove  the  bony  core 
or  pitb,  whioh  is  accomplished  by  steeping 
the  horns  in  water  for  several  weeks,  by 
whioh  operation  the  membrane  which  Uos  be- 
tween the  core  and  the  homy  sheath  is  so 
destroyed  or  softened  by  putrefaction  that  the 
cores  may  be  easily  extracted.  These  are  ap- 
plied to  many  useful  purposes.  The  solid  tip 
of  the  hom  is  sawn  off  with  a  frame-saw,  and 
is  employed  for  making  knife-handles,  um- 
brella-handles, the  tops  of  whips,  buttons,  and 
various  other  articles.  The  remainder  of  the 
hom,  which  is  employed  for  purposes  for 
which  thin  lamime  are  required,  may  either 
be  left  entire  or  sawn  into  two  or  more  lengths, 
according  to  the  use  to  which  it  is  to  be  ap- 
plied. When  divided,  the  lower  part,  or  that 
next  the  root  of  the  hom,  is  frequently  em- 
ployed for  making  combs ;  while  the  portion 
which  has  formed  the  middle  of  the  hom  is 
used  for  lantems  and  for  other  articles  where 
a  thin  plate  of  born  is  required.  To  prepare 
the  hom  for  use  it  is  softened  in  boiling  water; 
and,  while  hot  from  this  operation,  it  is  held 
in  the  flame  of  a  fire  imtil  it  acquires  about 
the  temperature  of  melting  lead,  and  becomes 
so  soft  as  to  be  semi-fluid.    The  slitting  is 
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performed  while  it  is  in  the  semi-fluid  state,  by 
a  strong  pointed  knife  resembling  a  pnming- 
knife ;  and,  bj  the  application  of  tvro  pairs  of 
pincers^  one  to  each  edge  of  the  slit,  the  cylin- 
der or  oone  of  horn  is  opened  nntil  it  is  nearly 
flat  Seyeral  audh  pieces  are  then  exposed  to 
pressure  between  alternate  plates  of  iron  until 
they  are  flattened.  The  thin  sheets  of  iron 
are  then  scraped,  rubbed,  and  polished. 

The  various  articles  made  of  horn  require 
manufacturing  processes  differing  in  different 
cases.  The  making  of  combs  is  noticed  else- 
where. [CoMB-CuTTiNO.]  Umbrella  handles, 
anuff-bozes,  knife-handles,  bell-pulls,  drawer- 
knobs,  StG,,  are  made  by  softening  the  horn  to 
such  a  degree  that  it  may  be  pressed  into 
moulds.  Horn  is  easily  dyed  of  various  co- 
lours ;  but  in  this  country  it  is  usually  coloured 
of  a  rich  reddish  brown,  and  spotted  to  imitate 
tortoisesheU,  by  a  mixture  of  pearl-ash,  quick- 
lime and  Utharge,  or  red  lead,  with  water  and 
a  little  pounded  dragon's  blood. 

No  part  of  the  retuae  of  the  horn  manufac- 
ture 18  without  its  value.  When  exposed  to  a 
decomposing  heat  in  close  vessels,  horn  pro- 
duces a  large  quantity  of  the  gaseous  com- 
pound which  forms  the  base  of  prussic  acid, 
on  which  account  hoofs  and  horn  cuttings  are 
in  great  request  among  the  manufacturers  of 
Prussian  blue,  and  of  the  beautiful  yellow 
prussiate  of  potash.  The  clippings  of  the 
oomb-maker  and  of  the  lantern  maker  are 
also  used  as  manure. 

HORSESHOES.  This  invaluable  animal, 
the  horse,  subserves  many  useful  purposes  to 
man,  after  his  career  as  a  beast  of  burden  is 
at  an  end.  The  hair  of  the  tail  and  mane  is 
much  employed  for  weaving  into  a  tough 
cloth,  and  for  other  purposes.  [Haib  Manu- 
TA0TX7BE.]  The  hide  is  tanned  into  a  valuable 
kind  of  leather;  the  hoof  is  useful  as  a  homy 
material ;  and  various  parts  of  the  dead  ani- 
mal are  employed  as  materials  in  different 
manufactures. 

Hone  Sheet  are  implements  on  which  much 
attention  have  been  bestowed.  Nature  has 
given  to  the  foot  of  the  horse  a  certain  degree 
of  expansive  or  spreading  power,  which  lessens 
the  shock  received  by  placing  the  foot  sud- 
denly to  the  ground ;  but  the  material  of  the 
hoof  is  such  that  friction  will  gradually  wear 
it  away ;  and  the  difficulty  arises,  how  to  pro- 
tect the  hoof  firom  wear  without  destroying  or 
rendering  nugatory  the  elasticity  of  the  hoof. 
Various  contrivances  are  employed  in  rude 
oountries  to  shield  the  hoof;  a  covering  of 
strong  ox-leather,  a  wrapper  of  woven  strips 
of  tough  fibres,  a  wisp  of  straw  fastened  with 
a  oord—- all  are  used  in  various  oountries. 
The  ordinary  English  horse  shoe  is  (or 


ought  to  he)  made  of  the  best  iron;  and  small 
pieces  of  steel  are  oecasionaUy  attached  to  a 
part  which  is  more  than  usually  worn.   The 
width  and  thickness  vary  according  to  the 
strength  and  age  of  the  horse,  the  purpose  for 
which  he  is  employed,  and  the  particular  opin- 
ions of  the  person  who  has  the  direction  of 
shoeing  the  horse.    The  horse  shoe  is  fonoed 
from  a  bar  of  iron  about  an  inch  and  a  quarter 
wide  and  three  quarters  of  an  inch  in  thick- 
ness ;  and  is  forged  into  its  proper  form  bj 
two  men.    The  shoe  is  fastened  on  by  eight 
or  nine  nails,  to  receive  which  holes  are  made 
in  the  iron.    A  sunken  groove  is  also  forged, 
to  admit  the  heads  of  the  nails :  this  groote 
is  forged  by  the  hammer.    It  has  been  pro- 
posed to  give  the  necessary  grooved  Bniface 
by  drawing  the  bar  of  iron  between  two  rol- 
lers whose  surfaces  have  pins  and  ridges  in- 
serted, by  which  the  groove  and  the  nan  boles 
are  made ;  it  has  also  been  proposed  to  east 
the  horse  shoes  in  plaster  moulds,  and  after- 
wards anneal  them.    The  shoes  are  fastened 
to  the  foot  by  driving  nails  into  the  hoof,  but 
as  this  has  a  tendency  to  break  away  the  sub- 
stance of  the  hoof,  modes  have  been  devised 
for  fastening  with  sandals  and  straps ;  none  of 
these  contrivances,  however,  have  been  penna- 
nently  successfbl.    For  heavy  draught  horses 
two  points  or  projections  stand  out  from  the 
back  of  the  shoe  and  are  turned  downwards; 
these  assist  the  animal  in  obtaining  a  snre 
footing.    Horse  shoes  vary  from  twelve  ounces 
to  seven  pounds  weight,  according  to  the  sa- 
vice  required  of  them. 

Within  the  cavity  of  a  horse's  hoof  is » 
wedge-shaped  substance  called  ihejng.  Fi^ 
riers  used  to  shoe  horses  in  such  a  way  as  to 
shield  this  from  the  ground ;  but  it  is  nov 
believed  that  Nature  intended  this  substance 
to  assist  the  movements  of  the  animal,  by  its 
elasticity. 

The  subject  of  the  proper  shoeing  of  the 
horse,  in  relation  to  the  anatomy  of  the  foot, 
has  been  treated  with  much  clearness  by  Mr. 
Clarendon  of  Dublin,  m  his  *  Treatise  on  the 
Foot  of  the  Horse ; '  this  forms  a  sequel  to 
another  work  on  the  '  Powers  of  the  Horv ;' 
and  both  are  intended  to  show  the  means  by 
which  the  structure  of  the  horse  may  po>n^ 
out  the  best  modes  of  practically  applying  the 
muscular  power.  The  result  of  modem  en- 
quiries has  been  to  show  that  the  horse  shoe 
ought  not  to  be  rigid;  that  it  ought  to  allov 
the  frog  of  the  foot  to  come  into  action.  Mr. 
Bracy  Clark  has  invented  a  shoe  with  a  joint 
at  the  toe ;  the  design  being  that  it  should 
open  at  each  step,  with  that  joint  as  a  cenov. 
Mr.  Bogers*  horse  shoe  has  a  slit  near  the 
ftt>nt,  which  gives  a  yielding  dastidty  aoinft- 
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thing  like  that  of  a  Bted  pen.  Another  hone 
ahoe  has  heen  invented  with  two  joints,  one 
on  either  side.  Mr.  Tnner  has  demised  a 
mode  of  nailing  the  shoe  on  one  side  only,  so 
as  to  leare  an  ezpansiye  action  to  the  foot. 
Mr.  Clarendon  has  patented  a  shoe,  in  which 
elasticity  is  afforded  hy  a  singnlar  contrivance; 
the  shoe  does  not  differ  unch  firom  others  in 
shape,  and  is  nailed  near  the  point  in  the  usual 
way ;  hat  all  the  other  nail  holes  are  made 
large  enough  to  admit  of  a  spreading  action 
of  the  foot.  Specimens  of  this  horse  shoe 
will  he  sent  to  the  Ezhihition. 

HOSIEBY  MAKUFACTUBE.  The  prin- 
cipal seat  of  this  manufacture  in  England  is 
in  the  three  counties  of  Leicester,  Nottingham, 
and  Derhy.  In  the  first  of  these,  worsted 
hosiery  forms  the  principal  hranch  of  the 
manufactore,  while  in  Nottinghamshire  the 
material  chioOy  used  is  cotton,  and  in  Derhy- 
sliire  silk  goods  are  mostly  made. 

The  atoddng-frame,  hy  means  of  which 
this  manufacture  is  canied  on,  is,  next  to  the 
common  warp  and  weft  loom,  the  oldest  ma- 
chine in  existence  applicahleto  textile  fabrics. 
It  was  invented  about  the  close  of  the  16th 
centmy  hy  the  Ber.  If^ilUam  Lea,  of  St.  John's 
College,  Cambridge,  hut  a  considerable  time 
elapsed  before  the  produce  of  this  frame  took 
the  place  of  the  trunk  hose  then  worn  by  all 
who  could  afford  such  an  article  of  dress.  For 
this  reason  Mr.  Lea  settled  at  Bouen,  in  Nor- 
mandy, where  his  manufacture  was  carried  on 
under  the  patronage  of  Henri  lY. ;  but  the 
aasMsiDalion  of  the  king  and  the  political 
traoUes  brought  on  by  that  event  caused  the 
aheadonment  of  Mr.  Lea's  establishment,  and 
thai  gentleman  shortly  after  died  in  a  state  of 
povoty  at  Paris.  From  the  time  of  its  first 
invention  the  stocking-frame  has  not  received 
any  considerable  improvement  in  respect  to 
iu  principle;  but  the  details  have  been 
improved  by  a  long  series  of  patented  in- 
ventions. 

The  principal  seat  of  the  cotton  hosiery 
nunufacture  abroad  is  at  Chemnitz,  in  Saxony, 
where,  owing  to  the  low  rate  of  wages,  goods 
are  made,  with  yams  imported  firom  Lanca- 
shire, at  prices  which  have  excluded  English 
px>ds  frvMU  many  foreign  markets. 

The  hosiery  or  frame-work  manufacture  is 
a  peeohar  kind  of  interiaoing.  Instead  of 
kebig  a  series  of  cross  threads  woven  in  a 
loom,  it  is  a  series  of  loops  or  links,  so  con- 
Deeted  aa  to  possess  both  strength  and  elasti- 
ci^  in  a  remaricable  degree.  It  is  a  continuous 
tbfeed  which  is  thus  linked  around  itself;  in 
a  wi^whieh  bears  a  good  deal  of  resemblance 
to  many  kinds  of  lakes'  netting  and  crochet 
The  artiele  made  in  the  stocking  ihone 
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is  not  a  stoeking,  but  a  jnece  of  knitwork  cloth, 
which  is  afterwards  sown  up  into  the  form  of 
a  stocking  by  needle  and  thread.  Hence,  there 
are  three  kinds  of  operatives  engaged ;  the 
whtderst  who  put  the  thread  into  or  on  the 
machine;  ihe /rame-work  ifcnt^lerf,  who  work 
the  thread  up  into  a  knitted  fabric ;  and  the 
Moffi^rj,  who  make  the  stockings  out  of  the 
pieces  thus  produced.  The  winders  are  gene- 
rally children,  who  can  each  wind  thread 
enough  for  half  a  dozen  machines ;  the  knit- 
ters are  men,  women,  and  youths,  who  hire 
both  the  winders  and  the  seamers ;  and  the 
seamen  are  women.  Some  of  the  stocking- 
frames  are  owned  by  the  firamework  knitters ; 
some  are  let  out  to  the  men  by  the  owners,  at 
so  much  per  week  for  each  frame ;  while  other 
persons  are  the  renters  of  what  is  termed  a 
*shop  of  frames,'  containing  eight  or  ten 
frames;  these,  with  standing-room  to  work  in, 
they  let  to  the  workmen,  at  so  much  per  frame 
per  week.  The  master  manufacturer  gives 
out  his  thread,  and  the  workman  returns  this 
thread  in  the  form  of  stockings,  the  work  be- 
ing paid  for  at  so  much  per  dozen  pair. 

We  have  spoken  only  of  hosiery,  but  many 
other  articles  besides  stockings  are  made  of 
this  linked  fabric.  Gloves,  wsistooat-pieces, 
mitts,  pantaloons,  drawers,  braces,  webs,  com- 
forters, caps,  jackets,  leggings,  and  various 
other  articles— are  made  nearly  in  the  same 
way,  and  of  the  same  material.  The  processes 
for  worsted,  cotton,  and  silk  are  nearly  analo- 
gous ;  those  for  silk  requiring,  however,  the 
greatest  care.  Some  progress  has  been  made 
towards  the  manufacture  of  hosiery  by  means 
of  steam-power ;  but  the  extreme  lowness  of 
wages  in  this  department  of  labour  has  hitherto 
kept  it  nearly  in  the  position  of  hand-loom 
work. 

It  is  pleasing  to  find  that  Ireland  is  gra- 
dually advancing  in  this  as  in  many  other 
branches  of  manufacture.  At  Balbriggan. 
there  is  a  hosiery  manufacture,  from  which 
specimens  of  cotton  hosiery  are  to  be  sent  to 
the  Great  Exhibition,  of  a  degree  of  fineness 
such  as  has  never  perhaps  been  equalled;  one 
dozen  pairs  of  ladies*  full  sized  stockings  will 
weigh  only  nine  ounces.  Cotton  stockings  of 
a  peculiar  kind  of  open  work  are  also  manu- 
flsctured  in  the  same  town. 

The  exports  of  stockings  in  1850  amounted 
to  the  following  quantities : — 

Cotton 234,163  dozen  pairs. 

Silk 4,482      „        „ 

Worsted 119,873      „        „ 

HOT-BED ;  HOT-HOUSE.  A  hot-bed  is 
a  heap  of  firesh  stable  litter  in  a  state  of  fer- 
mentation, upon  which  a  glazed  box  is  placed 
for  the  cultivation  of  certain  plants  requiring 
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heai  aad  moiBtara  in  greater  qnvitity  Ui«A 
those  agents  exist  in  (he  external  air.  For  the 
growth  of  encumbem  and  melona,  raiaing  seeda 
of  tender  annuals,  and  of  other  plants,  either 
enlinary  or  mrnamental,  hot-beda  are  advan- 
tageously employed.  They  may  be  formed 
of  various  substanoes,  sooh  as  rotting  dung, 
tan,  leaves,  or  a  mixton  of  these  with  moist 
litter ;  in  short,  any  sabstanee  eapable  of  pro- 
dneing  and  retaining  larmentation,  and  whioh 
will  admit  of  being  bailt  up  ao  as  to  support 
a  firame  with  sashea. 

A  Aol-AovM  is  a  atruetim  in  whioh  exotis 
planta  are  cultiretad  under  eimramatanoes 
approximating  aa  olosely  as  possible  to  those 
under  n^ich  they  naturally  exist;  or  it  is  used 
for  accelerating  the  production  of  flowers  and 
fruits  of  either  indigenous  or  exolio  plants. 
Hot-houses  appropriated  to  the  latter  pur- 
poses are  tery  frequently  termed  /vrcing- 
hoHte$, 

The  prtnolples  by  whieh  the  construction 
of  hot  houses  must  be  governed  have  retoenoe 
to  the  throe  great  aganta  in  ▼egetation-^'-AMtf, 
mo'utune  and  %Af.  There  must  be  means  for 
Tsrying  all  these  to  a  wide  extent  With  re- 
gard to  the  means  of  supplying  srtifleial  heat, 
tiie  old  system  of  using  brick  flues  is  now  ra- 
pidly being  supereeded  by  that  of  hot  water. 
The  glass  for  admitting  light  to  hot-houses  is 
fband  to  be  better  fltted  for  iU  objeot  if  it  has 
a  slight  green  linL 

Hot-houses  may  be  olassed  under  fonr  dif- 
ferent heads,  namely,  the  dfjf  $iov§,  the  thmp 
«fove,the  bark  ttove^  and  ths  ftnrciH0  houte.  The 
Dry  Btove,  as  the  name  implies,  is  used  for 
the  oultiyation  of  plants  which  do  not  require 
much  water :  such  as  the  diflbrent  species  of 
Oaeti,  some  Euphorbias,  and  other  succulents 
of  like  habits.  The  temperature  of  sueh  a 
honse  during  the  winter  months  should  never 
exceed  55**  of  Fahr.  The  Damp  8iw«  requires 
treatment  of  an  opposite  description.  Instead 
of  being  kept  dry  like  the  last,  its  atmosphere 
should  be  always  excessively  humid,  except  in 
the  winter  season ;  the  terapenture  Is  made 
to  vary  from  ftS^to  70*  according  to  the  season. 
The  beautlftal  Pahn  Route  at  Kew  may  be  re- 
garded as  a  damp  stove.  The  Bark  Stove, 
when  it  is  of  large  dimensions,  oonsists  of  a 
pit  in  the  middle  of  the  house,  surrounded  by 
a  brick  wall,  leaving  as  much  toom  round  the 
sides  as  will  form  a  passage  to  walk  in.  The 
pit  is  filled  with  bark,  and,  after  being  allowed 
to  sink  a  little  and  ferment,  the  pota  eontain- 
iQg  the  plonts  are  plunged  mere  or  less  deep 
as  prudence  may  sng(f est*  The  Foreliuf  ffoute 
is  a  contrivance  of  frames  and  pits,  heated 
with  dung,  to  accelerate  the  gtowlh  and  mat«- 
nition  of  flowers,  frdts,  and  vegetalklea. 
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Ther»  MW  Blso  A0I  woiU,  0$  wilUs  with  aoei 
in  them*  constnuHed  in  sold  counliies,  in 
order  to  afibrd  wsrmth  to  trees  placed  agaiubt 
them*  One  fornaee  is  allowed  for  boating 
about  40  feet  of  wall,  that  is,  ^  fset  on  eaeli 
side  of  the  place  where  the  fire  is  situated. 
The  flues  on  either  side  are  made  to  take  four 
courses,  or  two  returns  1  the  first  eourae  being 
a  little  abore  the  sttrfiase  of  the  ground,  and 
the  upper  1^  or  9  feet  bdow  the  sopiuf .  In- 
stead of  flues,  hot  water  pipes  might  be  intro- 
duoed  into  the  cavity  of  a  oommon  hollow  wall, 
a  little  above  the  level  of  the  horde? « 

HOUSE.    Tbo  houses  of  this  eouutiy  bave 
ttndergoni  many  ehangoa  of  fioim  and  con- 
strootion.    Three   eentunes   ago  ihuy  were 
constructed  in  a  veiy  difibrent  mannar  from 
the  housee  of  the  present  Qeatufy,    The  chief 
materiala  were  wood  and  plaater.  and  a  com- 
mon but  peouliar  feature  was  the  pn^ecting 
upper  floors.    The  internal  arrangement  was 
adapted  to  the  wanta  of  that  day,  and  the  ex- 
ternal arehitectore  had  often  a  pictureaqoc 
appearance.    After  the  great  fire  of  London 
the  advantage  of  building  in  oitiea  with  biick 
or  atone  became  so  apparent,  aa  well  as  the 
adoption  of  aome  regularity,  that  a  great 
change  took  place  in  houae-building  in  the 
metropolis,  which  extended  by  degrees  to  tlie 
houses  which  were  from  time  to  time  rebnilt 
throughout   the  oountry.      In  this   gradttal 
change  have  almost  entirely  disappeared  the 
projecting  floon  with  large  bow  windows,  tlie 
wooden   galleriea   round    the    quadrangnlir 
courts,  the  boldly  projecting  dripping  cstm, 
and  the  high-pitched  roofr  with  their  large 
windows.    In  London  snd  other  large  towtn, 
the  basement  atoiy  is  fbr  the  most  part  built 
below  the  level  of  the  ground,  the  eaith  bein^ 
excavated  Ibr  that  purpoae ;  this  floor  usotlW 
oontaina  the  kitchen  and  Uie  rooms  for  the 
use  of  the  domestics.    Engliih  houses  are  in 
general  well  provided  with  means  Ibr  oarrnnit 
off  water  and  all  impurities  which  require  to 
be  removed  from  the  premises ;  that  ist  the 
better  houses  in  the  large  iowna  are  ao  pro- 
vided ;  but  many  improvementa  mnat  be  jt>t 
introduced  before  the  same  oan  be  said  of  the 
mesa  of  dwellings.    The  booses  of  the  poorer 
classes  are  too  often  negligently  constructed. 
In  their  construction,  economy,  oonvenienct\ 
and  a  wholesome  ventilation,  ahoold  be  mainlT 
kept  in  view,  and  these  may  be  united  with  m 
much  picturesque  beauty  aa  the  nature  of  the 
materials  will  admit  of  withonl  tnereaaing  the 
expense. 

The  English  and  Scotch  eoUagw  dillbr  in 
their  external  appearanoe  and  arrangement 
The  best  English  cottagea  of  reoent  conatrec- 
Hon  ai»  built  of  briek  and  o»v«f«d  with  sbfta 
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Tbe  OS*  of  these  materials  has  changed  the 
chanuster  of  this  class  of  dwellings.  In  many 
cottages  the  ebimoey-stack  forms  the  prinoi- 
pal  hearing  of  the  floors  and  roof.  The  Spot^h 
cottage  has  piot  only  a  different  appe&n^Rco 
wbeii  aoippared  with  the  Englishf  but»  fi'om 
its  being  so  ifiaoh  wideri  it  admits  pf  two 
spartments  being  formed  on  the  ground  floor; 
this  is  also  a  matter  of  necessityi  as  they  are 
seldom  Ffiised  mofe  than  one  story.  The  ma- 
tbfi^l  for  the  walls  is  most  commonly  stone ; 
the  roc^  ia  l^vge  and  heavy  in  appearaQoei 
and  lias  bn^  a  small  projectUm  beyond  the 
walls  I  the  gable  waUs  also  run  up  frequently 
^)ot^  the  roof,  forming  a  parapet,  which  is 
•omellBiea  ^otebed  so  as  to  resemble  steps,  or 
has  a  battlement  appearance.  As  the  Frenph 
and  IlaU^ns  of  tbe  middle  classes  do  not 
generally  Uve  in  aepaintta  houses  lilie  the  Eng- 
lish, bnl  oo  floors  oontalning  a  series  of  rooms, 
h  fc^vs  that  the  afraogemaotof  their  houses 
men  from  thai  of  the  English.  The  atair- 
easa,  aa  in  pnblie  chambers,  is  aomraon  to 
aaah  floor.  The  rooms  comrannicate  with 
eaeb  other,  and  ganemUy  with  a  passage  or 
baloony  on  one  aide ;  ohimneys  ara  rare,  stores 
being  most  eommonly  used  to  heat  the  rooms. 
French  and  Italian  houses  fure  mostly  built  of 
rough  stone  and  stuccoed  ;  the  floors  ava  sel- 
dom boarded,  being  paved  with  glazed  tiles  or 
nnglazad  brielis.  The  Bpanish  houses  are 
very  spacious ;  they  have  large  eourts  in  the 
interior,  aad  are  tormed  with  galleries  round 
the  inside  of  the  qoadraagulav  courts :  fami- 
lies eeeopy  the  separate  floors.  The  houses 
in  many  parts  of  Germany  approach  nearer 
to  the  English  in  their  arrangement  than  the 
French  and  Italian  houses.  In  many  places 
the  houses  are  a  Aramework  of  wood,  and  the 
interstiees  itre  filled  with  unbaked  bricks,  and 
sre  plastered  with  elay.  The  eity  architecture 
of  Bussian  hooses,  both  in  its  efibct  and  ar- 
rangement, resembles  the  architecture  of  Ita- 
lian  and  French  houses,  eacept  that  the  roofs 
sre  eorered  with  sheet4ron  painted  with  rivid 
colours,  mostly  green  and  red.  The  windows 
are  double. 

Many  details  eonneoted  with  the  building 
of  houses  will  be  found  scattered  under  vari- 
ous headings  in  this  worir.  With  regard  to 
the  present  state  of  things  in  this  country,  one 
of  the  most  interesting  social  features  is  the 
attention  now  being  made  to  the  construction 
of  healthy  dwelHngs  (at  a  moderate  rent)  fbr 
the  working  classes. 

HOWITZER,  is  a  short  but  broad-mouthed 
cannon.  It  Is  employed  to  project  solid  and 
hollow  shot,  loaded  shefls,  carcasses,  and  case 
shot,  either  in  the  point-blank  direction  or  at 
imgles  of  elevalioo,  which  hitherto  have  not 
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exceeded  flftsen  degrees.  It  is  used  against 
tniops  in  the  field,  in  the  attack  of  redoubts 
or  villages,  and  botl)  in  tbe  attaok  and  defence 
of  regular  fortresses.  About  the  year  1B20, 
Colonel  Paixhans,  in  France,  constructed  what 
were  denominated  canons  obusiers,  for  the 
purpose  of  projecting  solid  or  hollow  shot  of 
great  diameter:  and  in  ISSi  and  I83G  the 
late  General  Millar,  in  this  country,  executed 
for  the  like  purpose  iron  shell-guns,  or  naval 
howitaers  as  they  are  called,  whose  calibres 
are  10  inches  and  8  inches  respectively. 
Besides  these,  (ii-pounder  and  19-poundtii' 
howiteers  are  employed  in  the  British  ser- 
vice. 

HUDDEBSFIELD,  is  one  of  the  most 
notable  of  the  West  Riding  towns.  The  ma- 
nufactures of  Huddersfield  and  the  adjacent 
villages  are  principally  woollens  and  waist- 
coatings  ;  indeed  fancy  productions  in  which 
wool  is  mixed  with  silk  or  cotton  now  form 
a  veiy  large  department  of  the  industry  of  the 
town.  The  cotton  manufactures  are  also  car- 
ried on,  though  not  to  a  very  great  extent.  In 
1765  a  commodious  oloth-hall  was  erected  for 
the  buyers  and  sellers  of  the  Huddersflold 
manui^tnres  by  Sir  John  Barasden.  The 
trade  derives  great  advsntages  from  its  inland 
navigation,  by  means  of  the  Ramsden  and 
Huddersfield  canids,  both  eastward  and  west- 
ward, and  by  the  railways  which  now  connect 
it  with  the  neighbouring  towns. 

At  the  Industrial  Exhibition,  Huddersfield 
will  display  specimens  of  all  the  leading  pro- 
ducts of  the  town. 

HUDSON'S  BA¥  COMPANY.  This  re- 
markable trading  company  obtains  its  nsine 
fVom  the  great  inland  sea  which  lies  westward 
of  Labrador  in  North  America.  The  countries 
which  inclose  Hudson's  Bay  on  all  sides  con- 
stitute by  far  the  greatest  portion  of  the  Bri- 
tish dominions  in  North  America.  The  area 
cannot  be  given,  as  considerable  tracts  of  the 
coast  are  still  unknown,  but  it  probably  does 
not  fall  much  short  of  8,000,000  square  miles. 
This  immense  country  may  be  cUvided  into 
four  natural  regions.  The  most  eastern  is 
the  SterUe  Befflon,  which  lies  along  the  shores 
of  the  sea,  and  extends  far  inland.  The  se- 
cond or  Wooded  Bcffionf  extends  on  both  shores 
of  James's  Bay,  and  along  the  southern  shores 
of  Hudson's  Bay,  as  far  westward  as  Cape 
Churchill.  It  is  generally  well  wooded,  and 
produces  ftirbearing  animals.  Beyond  this 
is  the  Savannah  Region,  which  extends  to  the 
foot  of  the  Rocky  Mountains,  and  northward 
to  the  Lake  of  Athabasca  snd  the  Peace  Biver: 
its  Sluice  stretches  out  in  extensive  plains, 
intersected  only  by  the  beds  of  several  rivers, 
which  are  considerably  below  the  plains.  The 
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nrem  or  oauaU.  Jn  the  articles  Bbeakwateb, 
Bbedge,  Canal,  Dqci^  Habbour,  &c.,  tl)ese 
matters  liave  beeo  briefly  touched  upon, 

HydrauUo  mnehinery  has  been  brought  to 
its  present  e^cient  state  by  many  successiTe 
improvements.  It  may  be  remarked  however 
that,  on  accoont  of  the  high  degree  of  perfec- 
tion wbichi  within  a  few  years  psat,  the  staam 
engine  has  attained,  the  employment  of  hy- 
draulic maehines  for  raising  great  quantities 
of  water,  or  as  first  movers  witli  ^respect  to 
ex^nsive  wo>^ks  of  any  kind,  has  of  late  con- 
sidar^bly  diipinislted.  Yet,  where  the  circum- 
stances are  favourable,  as  when  ^  supply  of 
water  for  working  the  machine  can  be  readily 
obtained,  the  latt^,  from  being  less  expensive 
in  their  copstmction,  aro  s^  preferred  to  the 
former. 

The  principal  hydi'auUo  macbines  which  are 
in  use  fm  domestic  or  general  purposes  are 
the  l^iplum,  the  Screip  qf  Architnedetf  the  va- 
rious kinds  of  Pump$,  the  hydraulic  Prest^ 
and  Wh^elt  turped  by  water.  For  the  first 
two  see  Sv^on  ^nd  Scbew  PbofeliiEb*  The 
others  wi)l  be  now  briefly  described. 

T)ie  common  pufnp  is  a  machine  for  raising 
wa^  by  the  pressure  of  the  atmosphere.  It 
consists  of  a  cylindrical  body,  or  barrel,  &om 
the  lower  part  of  whiob  a  tube  descends  into 
the  water  contained  in  the  well  or  reservoir. 
In  the  interior  of  t)ie  cylinder  is  a  moveable 
piston,  surrounded  with  leather,  in  order  that 
it  m^  be  water-tight,  yet  capable  of  moving 
up  and  down  with  freedom.  The  piston  is 
perforated,  and  the  orifice  is  covered  above  by 
a  valve  which  opens  upwards ;  a  similar  valve 
at  the  bottom  of  the  cylinder  or  barrel  covers 
the  upper  extremity  of  the  tube  which  leads 
to  the  well,  The  piston  being  raised  b^  means 
of  the  handle,  the  air  contained  in  the  tube 
tends  by  its  elasticity  to  occupy  Uie  lower  part 
of  the  cylinder,  which  it  enters  by  forcing  up 
the  last-mentipped  valve;  and  its  elasticity 
diminishes  in  CQpsequence  of  its  occupying  a 
greater  space  than  before.  Hence  the  aur 
exerts  on  tbe  sm-face  of  the  water  within  the 
tube  a  less  pressure  than  that  which  the  ex- 
ternal air  exerts  upon  the  water  in  the  well ; 
and  the  water  consequently  rises  in  the  tube 
to  a  certain  height.  The  valve  thee  falls  over 
the  orifice,  and,  the  pis|on  being  depressed, 
the  air  contained  between  it  and  the  bottom 
of  the  cylinder  wiU  be  condensed ;  in  which 
state  it  will  force  up  the  piston  valve,  and 
escape  at  the  top  of  tlie  pump.  The  valve 
then  falls ;  and,  if  the  piston  be  again  ele- 
vated, the  water  will  rise  higher  in  the  tube, 
for  the  same  reason  as  before.  The  operation 
of  raising  and  depressing  the  piston  being  re- 
peated a  few  times,  the  water  will  at  length 
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enter  into  the  cylinder  through  the  valves; 
after  which  it  will,  at  each  stroke  of  the  pis- 
ton, be  forced  through  the  spoQt. 

The  l\fting  pump  is  frequently  similar  in 
construction  to  the  common  pump  above  de- 
scribed ;  but  the  lower  valve  is  ^ways  below 
the  surface  of  the  water  in  the  reservoir,  and 
the  piston  is  so  when  depressed  to  the  bottom 
of  the  cylinder  or  barrel.  On  raising  the 
piston,  the  water  above  it  Is  lifted  up,  and  the 
pressure  of  the  external  atmosphere  forct;^ 
the  water  of  the  reservoir  to  enter  into  the 
cylinder.  Then,  by  successive  depressions 
and  elevations  of  the  piston,  the  water  is  at 
lengt])  raised  to  the  top  of  the  pump,  and  dis- 
charged by  the  spout. 

The  forcing  pump  is  one  in  which  the 
water,  when  raised  in  the  barrel,  is  driTcn 
tlu'ough  an  orifice  in  its  side  by  the  depn-s- 
sion  of  the  piston,  which  is  solid,  or  without  a 
perforation;  it  is  also,  \n  general,  provjdil 
with  an  aur-vessel,  into  which  the  water  Ia 
forced)  and  whence,  by  the  elasticity  of  tlic 
condensed  air,  it  is  mode  to  issue  through  a 
pipe  inserted  in  the  upper  extremity. 

In  the  chain  pump  a  chain,  carrying  a  num- 
ber of  flat  circular  pistons,  passes  round  a 
wheel  at  the  upper,  and  sometimes  also  at  the 
lower  extremity;  each  piston,  as  it  goes  ovrr 
the  wheels,  being  in  part  received  in  the  inter- 
vals between  the  radii.  The  wheel  beins  p^t 
in  motion,  the  pistons  descend  in  a  barrel  on 
one  side,  and  enter  from  below  into  anoUur 
on  the  ascending  side,  when  pushing  the 
water  before  them,  they  raise  it  into  the  re- 
servoir, fi:om  whence  it  escapes  by  a  pip'> 
Pumps  of  this  kind  are  frequently  fixed  in  in* 
clined  positions ;  and  it  is  when  the  inclina 
tion  of  the  barrel  is  about  24  degrees,  ibt' 
distance  of  the  pistons  from  one  another  bein^ 
equal  to  theur  diameter,  that  the  greatest 
quantity  of  water  is  raised. 

The  Hydraulic  Press  was  invented  by  Mr. 
Bramah,  and  is  a  machine  of  very  great  power 
in  compressing  bodies  or  lifting  weights ;  or, 
again,  m  drawing  up  trees  hy  the  roots,  ^r 
piles  from  the  beds  of  rivers.     There  is  an 
iron  cylinder  in  which  a  piston  works.    At  the 
bottom  of  the  former  is  inserted  a  tube,  who<^ 
aperture,  under  the  piston,  U  covered  bv  a 
valve.    The  other  end  of  the  tube  communi- 
cates with  a  small  fbr«ing  pomp,  by  which 
water  is  driven  through  the  said  valve  into  the 
lower  part  of  the  cylinder,  where  its  hydmsta- 
tical  action  is  exerted  to  raise  up  the  piston. 
Now  suppose  the  diameter  of  the  cylinder  l'* 
be  10  inches,  and  that  of  the  piston  in  tfa^ 
forcing  pump  to  be  one  quarter  of  an  infh, 
then  the  proportion  between  the  aurfaeeaof 
the  pistons  will  be  that  of  1000  to  1 ;  and,  ob 
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the  principle  ot  the  equal  pfe^aufe  tif  fltiids  111 
every  direction,  the  ibroe  with  ^hich  the  Imr- 
ger  piston  is  raised  bears  the  same  proportion 
to  the  resistance  against  the  \oWet  ■uri'aee  of 
that  in  the  forcing  pump. 

The  largest  and  finest  hydratilio  pl^se^ 
ever  constructed,  were  those  made  by  MesnV. 
Caston  and  Amos,  and  employed  m  faislni^ 
the  ponderous  tubes  of  the  Britattilia  Bridge. 
The  ram  or  larger  piston  is  22  inches  in 
diameter ;  the  cylinder  in  which  it  worked  is 
9  feet  long  by  six  inches  thickness  of  metal ; 
and  one  of  the  castings  for  making  the  largest 
press  required  21  tons  of  melted  irod. 

In  water  wheelt,  water  is  made  to  aet  s^  a 
moring  power  against  wheels  by  its  weight,  Its 
momentum,  or  by  both  combined.     In  the 
first  case  the  Wheel  Is  prorided  with  a  number 
of  buckets,  Off  troughs,  into  which  the  Water  is 
reociTcd  near  the  le?el  of  the  axle  of  the 
wheel ;  the  vessels  thus  filled  becoming  hea- 
Tier  than  those  ou  the  other  side,  the  wheel 
is  made  to  revolve  by  thiit  excess  of  weight 
merely.    But  if  the  water  fall  into  the  troughs 
from  a  channel  on  a  level  with  the  top  of  the 
wheel,  or  at  least  above  the  axle,  the  wheel 
will  revolve  both  by  the  weight  and  by  the 
momentam  which  Uie  water  acquires  by  its 
fan.    This  is  called  an  overshot  wheel.    If  the 
lower  part  of  the  wheel  be  placed  in  a  stream 
of  water  which  is  made  to  act  on  float-boards 
fixed  on  the  circumference,  the  machine  has 
the  name  of  an  undershot  wheel.   Lastly,  when 
the  wheel  is  placed  in  a  sort  of  chantiel,  or  racey 
a%  it  is  called,  which  is  formed  between  two 
projections  of  masonry  below  the  bed  of  the 
upper  portion  of  the  stream,  and  so  as  to  cmn- 
nde  very  nearly  with  the  lower  quAdraUt  of 
the  wheel's  circumference  on  that  side,  the 
vater  descending  IVom  the  stream  upon  float- 
boaids.  Of  troughs,  and  thus  acting  both  by  its 
momentum  and  weight,  the  machine  is  called 
t  hreoMt  wheel.     It  has  been  detertnined  by 
experiment  that  the  effect  of  the  wheel  is  the 
greatest  when  its  velocity  is  about  half  the 
velocity  of  the  stream ;  and  it  is  asserted  that 
tb«  efficacy  of  an  overshot  wheel  is  more  than 
doable  that  of  an  undershot  wheel  of  equal 
nugnitnde. 

A  remarkable  application  of  water  power 
^  been  recently  made  in  the  United  States, 
^  work  the  printing  press  of  a  daily  paper  in 
5<«ston.  Through  a  two  inch  lead  pipe,  a 
stream  of  water  is  introduced  into  a  meter, 
"■^hifh  only  occupies  twenty-four  sqnnrp  inches. 
Th«  fall  of  water  between  the  Boston  reser 
Toir  and  this  meter  is  about  a  hundred  feet. 
Thk  two-inch  itream  will  dlschnrge  eighty 
pallons  of  water  each  minute,  and  in  passing 
Utmogh  the  metet  trill  give  n  motive  power 
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equal  to  what  is  ealled  three  •heme  poweft 
This  19  more  than  auffioient  for  driving  the 
preefl. 

HTDBOFLUORIO  ACID.  The  properties 
of  this  add  (whieh  ia  a  oompound  of  fluorine 
and  hydrogen)  are,  thil  it  is  fluid*  elear,  co- 
louriess,  and  volatile}  audi  when  it  esci^es 
into  the  «hr,  i^hieh  it  does  ft!  about  00%  it 
furms  with  the  moistnre  of  it  White  fumes. 
Its  tapour  is  extremely  pangeht  and  irritetinf  ^ 
and  it  acts  strongly  on  vegetable  blues.  I* 
acts  upon  end  deeomposes  glass  with  greet 
facility,  on  aeeount  of  its  affinity  for  the  silioa 
which  it  conUdns.  And  henoe  it  has,  to  4  oer* 
tain  though  not  to  a  vef;y  great  extent,  been 
employed  to  engrave  on  glass. 

HYDROFUGAL    MACHINE.       Under 
Bbyino   MACHmE  a  description  is  given  of 
certain    contrltanoes,    by   whioh   drying   is 
effected  through  the  sgency  of   eontrifugal 
foree,  engendeftd  during  the  rapid  rotation  of 
the  articles  to  be  dried.     In  FranSe  mueh 
progress  has  lately  been  made  in  applying 
similar  machines  to  other  purposes  i  and  the 
name  of  hydrofugal  macMnei  has  beeU  pro- 
posed as   applicable  to  them.     Sugar   has 
been  clarified  by  rotating  in  sueh  a  maohine. 
Beer  has  been  cooled  by  a  Himilar  rotation. 
Attempts  have  been  made  to  prdduee  a  suffi- 
ciently low  temperattu«  by  this  mettns  to  per« 
mit  the  Ibrmation  of  ice }  but  these  have  not 
hitherto  succeeded.    In  Alsaoe  a  hydrofugol 
machine  is  employed  in  making  starch ;  the 
starch  particles  are  separated  firom  the  other 
components  of  flour  by  the  eentrifogol  aetion. 
It  is  cdso  eonceived  that  this  machine  may  be 
adfantageously  employed  in  elassifying  and 
sorting  different  qualities  or  siaes  of  grain, 
seed,  or  ores ;  since  the  heaviest  pifftides  ore 
driven  farthest  from  the  centre  of  the  ma- 
chine. 

HYDROOEK.  This  remarkable  gas  is  the 
lightest  of  all  known  bodies.  It  may  be  ob- 
tained in  seteral  modes,  but  it  is  usually  pro* 
cured  by  the  deoomposltion  of  water,  by 
causing  some  substance  to  act  upon  it  whioh 
has  fafflnity  for  its  oxygen  find  none  for  the 
hydrogen,  so  that  this  element  is  separated, 
and  osumes  the  elastic  or  gaseous  state. 
Hydrogen  is  colourless,  inodorous,  insipid, 
and  it  has  resisted  all  attempts  which  have 
been  made  to  oondense  it  by  the  united  agency 
of  cold  and  pressure.  100  cubie  inehes  weigh 
only  i2.I9  grains.  This  gas  extinguishes 
flame  by  itself;  but  when  it  meets  with  a  sup- 
porter of  combustion,  as  oxygen,  it  bums 
readily,  and  with  a  continuous  but  feeble 
flame,  and  much  heat.  When  mixed  with 
oxygen,  a  taper  causes  immediate  and  loud 
explosion   attended  with  the  fbimation   •( 
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water  by  the  oombmadon  of  the  gases.  When 
mixed  with  oxygen  gas,  and  the  mixture  gra- 
dually burned  into  a  small  jet,  intense  heat  is 
generated.  When  a  vexy  small  jet  is  burned, 
the  flickering  nature  of  the  flame  causes  mu- 
sical sounds  when  a  tube  of  glass  or  metal  or 
even  of  paper  is  held  over  it. 

Hydrogen  unites  with  all  other  elementaiy 
gaseous  bodies,  and  forms  with  them  com- 
pounds of  yast  importance  and  utility :  thus 
with  oxygen  it  forms  water;  with  nitrogen, 
ammonia;  with  chlorine,  hydrochloric  or  mu- 
ruUic  add ;  with  fluorine,  hydrofluoric  acid ; 
with  bromine,  hydrobromic  add ;  with  carbon 
it  forms  the  fire-damp  of  coal  mines,  the 
liquid  nopA^Ao,  and  the  solid  caoulchoue^  accord- 
ing to  the  proportions  and  the  mode  of  com- 
bination. 

It  is  needless  to  expatiate  on  the  utility  of 
hydrogen  in  the  arts  and  manufactures,  since 
scarcely  any  process  goes  on  without  its  pre- 
sence and  immediate  action. 

HYDRO'METER.  The  principle  of  the 
hydrometer  is  this: — ^When  a  body  is  im- 
mersed in  a  fluid  it  loses  as  much  of  its 
weight  as  is  equal  to  the  weight  of  that  por 
tion  of  the  fluid  which  it  displaces.  Hence,  if 
the  same  body  be  immersed  successively  in 
two  different  fluids,  the  portions  of  weight 
which  it  will  thereby  lose  will  be  directly  pro- 
portional to  the  spedfio  gravities  of  those 
fluids.  The  body  in  this  case  is  supposed  to 
be  spedfioally  heavier  than  the  fluid.  If  it  be 
lighter  it  will  float  upon  the  surface,  so  that 
its  tendency  to  descend,  or  its  weight,  wUl 
then  be  entirely  counteracted  by  the  fluid ; 
from  which  it  appears  that,  when  a  body  floats 
upon  the  suxfiaoe  of  a  fluid,  the  wdght  of  the 
portion  of  fluid  displaced  is  equal  to  the  entire 
weight  of  the  body.  Kow,  since  the  weight  of 
the  fluid  displaced  by  a  floating  body  is  con- 
stant (being  always  equal  to  the  weight  of  the 
body),  whatever  may  be  the  density  of  that 
fluid,  it  is  obvious  that  if  we  can  determine 
how  much  of  the  body  is  immersed  we  may 
immediately  deduce  the  specific  gravity  of  the 
fluid ;  because,  when  the  weight  is  constant, 
the  specific  gravity  varies  inversely  as  the 
oulk. 

Upon  this  prindple  is  constructed  the  well- 
known  instrument  called  Sykes's  Hydrometer, 
which  is  now  employed  in  the  collection  of 
the  spirit  revenue  of  Great  Britain.  It  con- 
sists of  a  thin  brass  stem  about  six  inches  in 
length,  passing  through  and  soldered  to  a  hol- 
low ball  of  the  same  material,  and  about  one 
inch  and  a  half  in  diameter.  To  the  inferior 
extremity  of  the  stem,  firom  which  the  hollow 
ball  is  about  one  inch  distant,  a  permanent 
pear-shaped  weight  is  attached ;  so  that,  when 


the  instrument  is  placed  in  a  fluid,  the  other 
extremity  may  float  perpendicularly  to  the 
surface.  There  are  also  ten  wdghts  of  dif- 
ferent magnitudes,  nine  of  which  are  circular, 
and  one  in  the  form  of  a  parallelepiped.  By 
the  successive  application  of  these  weights  the 
instrument  may  be  sunk  so  as  to  obtain  the 
complete  range  of  specific  gravity,  from  that 
of  pure  alcohol  to  that  of  distUled  water. 

See  further  under  Alcohoveteb  and  Spe- 
cific Gravity. 

HYDROSTATIC   BED.      [AbnottBed 

STEAD.] 

HYDROSTATICS.  The  laws  of  hydros 
tatics  and  hydrodynamics,  or  the  pressure  aud 
motion  of  flnids,  belong  to  the  physical  sci- 
ences, and  not  to  the  object  of  the  present 
volume.  The  practical  applications  of  those 
laws  are  noticed  under  Hydbaulig  ^CHiNBd 
and  other  headings. 

HYGRO'METER.    This  is  an  instrument 
serving  to  determine  the  quantity  of  aqueou^i 
vapour  in  the  atmosphere  or  other  gas  under 
examination.    M.  De  Luc  employed  for  tliis 
purpose  a  thin  slip  of  whalebone,  the  con- 
tractions of  which  indicated  the  variations  of 
moisture;  and  De  Saussure  had  recourse  tx)  a 
human   hair,  by  means  of  which  he  con- 
structed   a   far   more    delicate    instrument. 
Leslie's  hygrometer  consists  of  a  glass  tube, 
bent  so  as  to  form  two  equal  branches  parallel 
to  one  another,  and  each  terminating  with  a 
hollow  baU,  in  which  is  introduced  sulphuric 
add  coloured.    One  of  the  balls  is  coverod 
with  cambric,  which  is  kept  constantly  moist 
by  water  firom  a  neighbouring  vessel ;  and  Uk- 
evaporation  of  the  water,  by  cooling  that  ball. 
allows  the  air  in  the  other,  by  its  superior 
elastidty,  to  depress  the  add  in  the  tube  be- 
low.   This  depression,  being  measured  by  a 
convenient  scale,  affoMs  an  indication  of  tl)e 
relative  dryness  of  the  atmosphere. 

All  these  instruments  have  however  been 
nearly  superseded  by  the  hygrometer  invent  ^nI 
by  the  late  Professor  Daniell.     It  consists  •<{ 
two  thin  glass  balls  one  inch  and  a  quarter  in 
diameter,  connected  by  a  glass  tube  about  ' 
inches  in  length.    The  tube  is  bent  in  tx^o 
places  at  right  angles,    so  as  to  form  thr^  > 
arms  of  unequal  length,  the  longest  of  which 
contains  a  small  thermometer,  whose  bulb  de 
scends  into  the  lower  of  the  two  glass  bal^- 
This  ball,  after  being  filled  about  two-thir>N 
with  SBther,  is  placed  OTor  a  iipixit-lamp  until 
the  vapour  of  the  ether  has  expelled  the  <>>n 
tained  air  through  a  capillary  tube  which  i^ 
left  open  for  the  puipose»  and  afterwards  bcr 
metically  sealed.     The    other  ball  is  thcu 
covered  with  a  piece  of  muslin,  and  the  ini^tnt 
ment  thus  a^usted  is  placed  upon  a  stand, 
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to  whieh  k  attached  a  small  thermometer,  in- 
dicating the  temperature  of  the  external  air. 
Wlien  abont  to  be  used,  a  small  portion  of 
ether  Is  pomred  npon  the  muslin,  which,  by 
er^Knratingy  lowers  the  temperature  of  the 
glass  ban,  and  thereby  occasions  a  rapid  con- 
densation of  the  ethereal  yaponr  contained 
within  the  instnunent.  The  condensation  of 
the  Ti^oar  within  the  tnbe  produces  a  conti- 
naona  eYapontion  ftom  the  surface  of  the 
ether  in  the  lower  ball,  whereby  the  tempe- 
ratora  of  the  included  ether  is  continually 
reduoed  until  a  deposit  of  moisture  firom  the 
smroiiiiding  atmosphere  is  observed  to  take 
place  upon  the  exterior  of  the  glass.  At  this 
instant  the  inner  thermometer,  which  always 


indicates  the  temperature  of  the  ether,  is  ob- 
senred,  and  thus  the  dew  point,  or  that  at 
which  the  precipitation  of  atmospheric  mois- 
ture takes  place,  is  determined  .with  consider, 
able  accuracy. 

As  an  illustration  of  the  facts  brought  out 
by  the  use  of  the  hygrometer,  we  may  state 
that  in  Qreat  Britain  the  mean  evaporation 
per  minute  from  each  square  inch  of  the 
surface  of  water,  one  inch  deep,  is  0.01155 
grains. 

HYPONITROUS  ACID.  This  liquid  at 
common  temperatures  is  green,  but  at  0°  it  is 
colourless ;  it  is  very  volatile,  so  that  when  ex- 
posed to  the  air  it  is  rapidly  converted  into  an 
orange  vapour. 


I 


ICE-HOUSE.  One  of  the  simplest  modes 
of  preserving  ice  consists  in  enveloping  it  in 
a  great  quantity  of  straw,  above  the  surface  of 
the  ground,  in  such  a  position  that  moisture, 
vhich  is  even  more  ix\jurious  than  heat,  may 
dnin  off  freely.  But  to  preserve  ice  in  larger 
qnantily  and  for  a  longer  period,  and  to  obtain 
a  cod  temperature  for  meat  and  fish,  an  ice- 
Atfitse  is  requisite. 

Such  an  ice-house  may  be  simply  a  large 

cellar,  with  hollow  or  double  walls,  floor,  roof, 

acd  doors,  and  furnished  with  a  trapped  drain 

tu  allow  the  escape  of  such  water  as  may  be 

produced  by  a  partial  thaw,  without  admitting 

uij  air.  Mr.  Loudon  gives  a  ground  plan  and 

action  of  a  complete  ice-house  of  approved 

coQstraetion,  of  the  inverted  conical  shape, 

with  an  arched  roo£^  which  it  is  proposed  to 

e-ner  with  two  or  three  feet  of  earth,  or  more 

Id  hot  climates,  over  which  he  suggests  the 

propriety  of  training  ivy,  for  the  siJce  of  ex- 

tloding  solar  heat.    In  this  design  a  small 

pump  is  shown  communicating  with  a  well  in 

tite  dnin  of  the  ice-house,  for  the  purpose  of 

raiamg  the  thaw-water  for  drinking  or  other 

OM.    Dr.  Uroy  in  his  *  Dictionary  of  Arts,' 

?ives  A  section  of  a  similar  structure,  but  with 

•uUd  walls  and  a  conical  roof  of  timber,  which 

auy  be  simply  thatched,  or  covered  with  brick- 

Toric  and  thatched,  and  which  should  have  a 

gottcr  round  it  to  collect  and  conduct  to  a 

^stMDM  all  rain  that  falls  upon  it,  that  the 

oramgaeeni  ground  may  be  kept  dxy.    Many 

ccher  fbons  of  iee-hooae  have  been  proposed 

ly  diffiBrent  writers. 

ICE  TRADE.     A  remarkable  traffic  has 
*ttvD%  19  within  the  last  few  years;  viz., 


I  the  transport  of  ice  from  America  to  various 
parts  of  the  world.  In  the  East  Indies  the 
artificial  formation  of  ice  has  been  long 
carried  on,  as  the  only  means  of  cooling  be- 
verages and  food.  The  ground  near  Hoogley, 
about  40  miles  frx>m  Calcutta,  is  formed  into 
shallow  troughs;  into  these  troughs,  on  a 
layer  of  straw,  are  placed  pans  of  porous 
earthenware.  Shortly  before  midnight  in  the 
winter  months,  and  when  the  wind  happens  to 
be  blowing  from  the  north-west,  a  little  water 
is  poured  into  each  vessel  or  pan;  and  if  all 
the  circumstances  are  favourable,  a  film  of 
ice  is  found  in  each  pan  on  the  following 
morning ;  and  this  ice  is  collected  and  stored 
with  the  utmost  care.  The  selling  price  of 
this  ice  at  Calcutta  is  about  sixpence  per 
pound;  but  the  Calcutta  inhabitants  were 
surprised  by  the  arrival,  in  1838,  of  a  ship 
from  the  United  States,  laden  entirely  with 
ice,  which  was  offered  for  sale  at  three-pence 
per  pound,  and  was  understood  to  yield  a 
good  profit  even  after  paying  all  the  expences 
of  a  long  voyage.  Since  then  the  price  has 
been  much  lowered;  and  ice  has  become  a 
regular  article  of  shipment  from  America. 

This  remarkable  trade  is  in  the  hands  of 
the  Wenham  Lake  Company.  The  company 
purchased  a  lake  of  pure  water,  and  the  sur- 
rounding land,  at  Wenham,  about  18  miles 
from  Boston;  they  built  storehouses,  and 
formed  a  railway  from  Wenham  to  Boston. 
The  lake  is  very  deep,  and  is  supplied  solely 
by  springs,  which  issue  frt>m  its  bed.  During 
winter  the  ice  which  forms  on  it  is  very  thick, 
clear,  and  compact.  When  the  ice  is  about 
a  foot  thick,  a  number  of  men,  horses,  and 
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maohines  are  set  to  work.  The  stirface  is 
first  swept  sorapulonsly  clean ;  ah  ice-plane  is 
drawn  orer  it^  to  out  awsj  a  layer  of  loose  or 
iiBperleot  ioe;  an  iee-plough  is  dxtuwn  over  it, 
to  cut  a  groove  across  the  lake;  flod  oth«r 
maolmies  are  sneoesslTely  employed,  tratal  ihe 
ioe  is  remoTed  from  the  lake,  in  solid  bloeks 
weighing  from  one  to  two  cwts.  each.  They 
take  two  acres  of  lake  aorfaoe  into  operation 
at  one  time ;  this  will  yield,  at  the  average 
thickness,  about  two  thousand  tons  of  ioe; 
and  forty  men,  assisted  by  twelve  horses,  will 
cut  and  stow  four  hundred  tons  of  this  in  a 
day.  The  oompany*s  atore-hoase,  near  the 
lak0i  is  built  of  wood,  and  has  dottble  walls 
two  feet  apart:  the  intervening  spaee  being 
filled  with  saw-dust :  twenty  thousand  tons  of 
ice  can  be  stored  in  this  building  at  one  time. 
The  company  bring  the  ice  to  Boston  on 
their  own  railway,  and  thence  transmit  it  to 
various  parts  of  the  world.  Large  store-houses 
have  been  formed  in  many  parts  of  tlie  United 
States,  as  well  as  in  London  and  Liverpool. 

Whether  procured  from  Wenham,  or  from 
our  own  streams  and  ponds,  ice  tnay  be  con- 
veniently kept  in  portable  ice-houses  or  refrige- 
rators, which  are  now  much  used  in  England 
and  America.  This  consists  of  a  box  with 
two  lids,  and  with  perforated  sliding  shelves ; 
ice  is  placed  under  the  shelves,  meat  or 
other  provisions  is  laid  on  the  shelves,  and 
the  box  is  closed;  being  air-tight,  it  allows 
the  ice  to  cool  the  other  contents  of  the  box 
with  great  rapidity.  A  new  form  of  apparatus 
has  been  recently  patented  by  Mr.  Ling,  under 
the  name  of  ice-safe.  The  ice  is  placed  in  a 
distinct  chamber,  in  a  way  that  is  intended  to 
economize  that  material.  The  smaller  size, 
fur  families,  is  planned  so  as  to  cool  two 
gallons  of  water  at  a  time,  besides  meat, 

ICELAND.  The  best  inhabited  spots  on 
this  lonely  island  are  near  the  Jiords  or 
creeks,  where  establishments  are  kept  up  for 
the  sake  ot  trade  and  shipping.  Com  is  cul- 
tivated to  a  limited  extent.  Hay  is  the  great 
harvest  of  Iceland*  Those  who  live  on  the 
coast  attend  to  fishing,  which  is  very  produc- 
tive; and  those  a  little  further  inland  rear 
cattle.  The  common  food  of  the  people  is 
butter,  milk,  and  fish;  fresh  meat  and  rye 
bread  are  holiday  fare.  Tlie  export  consist 
of  cod  and  other  dried  fish,  whale  oil,  salted 
mutton^  eider-down  and  sulphur,  which  is 
abundant.  Turf  is  the  common  fuel  of  the 
inhabitants  ;  fossil  wood,  iron,  and  copper  are 
found*  In  tlie  northern  district  there  is  a 
kind  of  town  or  village,  called  Eyaftordur,  and 
o  factory  called  Husavik,  on  the  Skialfianda- 
fiord,  uom  which  sulphur  from  the  neigh- 


bouring mines  is  shipped.  Other  factories  m 
soattered  abont  the  ooaet,  espedilly  In  the 
west 

ICELAND  M0S3.    Thla  liehm,  though  a 
native  of  the  higher  moitntailii  of  the  lioAheni 
part  of  Brit«in,  ie  prtwured  mba^  fren  Nor- 
way and  leeland,  on  the  Isvt  of  the  wni  soist 
of  which  latter  eotmtry  it  abtmfide  luid  attains 
a  large  siae.    It  is  irapoMed  thfdUgh  Bain- 
buig.    Wbeii  dry  it  had  seaMely  wf  ddonr, 
and  the  taata  is  bitter  alid  nhpUwamt   The 
powder  or  flowet  is  of  ii  whitish  gray.    When 
the  bliler  |irinoiple  is  twmoVed,  11M  Mvohy 
matter  difl^  from  iHiMt-llotif  to  mitritive 
propeHiesi  ihonfftk   soma  atithoiltiM  aaieit 
that  A  soap  prepared  with  it  is  twice  as  rntsi- 
tious  as  one  made  with  flour.  Certain  it  is  tbat 
the  inhabitants  of    Norway,  Lapland,  and, 
above  all,  of  Iceland,  use  it  extensively  as  tn 
alimentary  substance,  the  latter  regarding  it 
as  the  gift  of  *  a  bountiful  Providence,  which 
sends  them  bread  out  of  the  veiy  stones.' 
Dr.  Henderson  f*  Toiur  in  Iceland  *)  says  that 
a  porridge  made  of  this  lichen  flour  is  to  s 
foreignef  not  only  the  inost  wholesome  but 
the  most  palatuble  of  all  the  articles  of  Ice- 
landic diet.    It  is  submitted  to  no  other  pre- 
paration  than   repeated    steeping!*  hi  col<l 
water,  dlying,  and  powdering;  after  which H 
is  either  made  into  cakes  or  iKnled  in  milk. 
The  excellence  of  Iceland  Moss  depends  npoo 
its  freshness  and  freedom  from  aeddedtal  im- 
purities, which  should  be  cBtetallj  removed 
before  it  is  used. 

IDOCRASE,  is  the  tiame  of  a  gem  which 
is  sometimes  called  Pyramidal  Garnet.  The 
colour  exhibits  various  shades  of  btown,  black, 
gray,  blue,  green,  and  yellow. 

ILLE-ET-AILAINE.      The    soil  of   thi< 
department  of  France  is  made  to  ptT>du<^  ftU 
kinds  of  breodstu^,  hi  qttantlty  more  than 
enough  for  the  wants  of  the  population.    In 
the  rich  soils,  wheat  of  excellent  quafitv  i^ 
raised ;  tobacco  is  grown  Hear  St  Malo;  n^ 
bariey,  oats,  buckwheat,  and  mixed  grain  w 
produced  in  the  niiddllng   and  poorer  nfnW 
The  cultivation  of  flax  and  hemp  tbr  the  m«- 
nufactufes  of  the  department  is  yetj  exten^ivf '. 
the  flax  and  hemp  in  Uie  dressed  state,  bs  «1<^ 
the  seeds,  are  important  objects  of  commerce. 
The  apple  and  the  pear  are  extensively  culti- 
vated for  making  cider  and  perry,  the  chirf 
drinks  of  the  population  *  the  cidef  is  Hrong 
enough  to  keep  for  two  years,  and  is  owiridereA 
the  best  made  in  France.     Kxrellmt  hiitt«t 
and  chetJse  are  made.     The  forests  of  the  de- 
partment contain  fine  timber  *  the  ptwdfing 
kinds  are  oak  and  beech ;  next  eome  ebestnutt 
poplar,  and  bireh.     Serreral  iron  mines  an 
worked :  roofing  and  d^  abktay  white  ^tMrt^ 
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for  the  glass  fuetories,  limestone,  ii&d  gnuiite 
are  qnarried :  lead  and  copper  ore  are  found. 
The  most  important  manufactures  are  linen, 
sailcloth  of  the  best  quality,  Bttssia  duok,  can- 
Tfts,  and  shoe  and  moroeeo  leather }  felt  and 
straw  hats,  sewing  thready  thread  sfoekings, 
ship  cordage  and  ropes,  fishing  nets,  hooks 
and  liMes,  potteiy,  cottoA  imd  woollen  yam, 
are  also  made.  There  are  besidM^  seyend 
bleaching  establishments,  hrandv  distilleries, 
paper  tnllls,  iron  Ibices  and  smelting  ftdnaeea, 
and  flour-miUs;  In  the  towns  on  the  coast 
ahipbttlMing  la  eafrled  on  to  some  extent 
Salt  Is  inade  ill  some  of  the  marshes  on  the 
(!Oast  The  eommeme  is  composed  of  the 
YarfotM  articles  named,  and  of  groats,  ehest- 
BQttf,  aalt  pork,  hides,  oak  stares,  firewood,  Ao* 
ILLIHOIS.  A  few  commerolal  fbatures 
relating  to  this  fapldljr.adtaacltlg  state  will  be 
found  under  UmiteI)  States. 

ILLYHIA,  a  kingdom  and  province  of  the 
Austrian  em|fire,  Is  slightly  noileed  in  respeot 
to  its  produce  and  nanufaotures,  under  Aus- 
tria. We  may  here  state  in  addition  that 
the  most  important  town  is  tdria,  Innous  for 
its  quicksilrer  mines.  It  is  situated  at  the 
bottom  of  a  narrow  valley  surrounded  by  high 
monntalus,  dti  the  banks  of  the  little  riTer 
Idria,  and  has  5000  inhabitants,  who  subsist 
partly  by  lace  making  and  straw  platting  j  but 
the  greater  part  aito  employed  in  the  mines 
and  in  the  quicksilver  works  and  oinnabar 
factories  in  the  neighbourhood.  The  entrance 
to  the  mine  is  nearly  in  the  middle  of  the 
town,  by  a  large  iroti  gate^  which  opens  to  a 
horizontal  passage  leading  to  a  flight  of  757 
steps  cut  in  the  limestone  roek. 

IMPORTS  AND  BXP0BT8.  Until  a 
time  comparatively  recent,  our  official  trade 
Accotmts  were  not  furnished  in  such  a  manner 
fts  to  allow  of  any  certain  deductions  being 
made  from  them ;  but  the  monthly  and  yearly 
accounts  of  the  Board  of  Trade  now  furnish 
very  complete  information  on  these  points^ 
The  list  (^  our  imports  fhnn  foreign  countries 
and  th^  colonies  comprises  almost  every  arti- 
cle ot  use  and  of  luxury  which  cannot  be  pro- 
fitably piitnluced  within  the  kingdom ;  while 
our  exports  convprise  chiefly  mineral  produce, 
and  manufactured  goods  of  a  very  varied  de- 
scription. 

We  find  that  ifi  the  last  five  ysora,  the  value 
of  British  and  Irish  produce  aud  maliuftM- 
tttres  exported  h«s  been  as  foltown  i — 
Votf.  1*01*1  Experti. 

I84tf £b7,7m^76 

1M7 6e,«4fl,877 

1949 i.    59,849,440 

1949 «.  68,910,983 

iddO  ., ii<    #»,75#/)99 


Taking  the  year  1949  as  an  example,  we  find 
that  the  laivest  customers  for  our  manufac- 
tures were  the  following  i — 

United  States ^9,664,909 

Germany 5,263,588 

East  Indies 5,077,247 

Holland 2,823,258 

Turkey 2,664,281 

Brazil 2,067,302 

British  America ....  1,990,692 

West  Indies 1.434,477 

The  Board  of  Trade  retunis  respecting  Im- 
ports give  quamtUi$$  of  eaeh  kind  of  eoftuno- 
ditf,  rather  than  vakMt',  and  it  is  therefore 
not  easy  to  present  an  abstract  of  them.  W« 
will  however  take  the  year  1850,  and  ahow 
what  were  the  most  notable  items,  both  of  ex- 
port and  imporL    First  for  Export  }-* 

Cndles        .       .        fl,7«3,631  lbs. 
Coals    .        .        .        8,847,607  tons. 
Cotton  Goods         1,858,288,897  yards. 
Cotton  Lace.        •    114,095,554  yaids. 
Cotton  Yam         .    131,489,168  lbs. 
Earthenware        .      76,952,785  pieces. 
Glass  ,        .  886,614  cwts. 

Iii»««  .        -        .    122,897,457  yards, 
linen  Yam  18,559,818  lbs. 

Metals  and  Machinery(about)10,000,000l. 
Cil       4        .        .        8,292,266  gallons. 
^B^t     4        .        .      16,824,780  bushels^ 
Silk  Manufactures  (about)       1,800,000/. 
Soap    .        .        ,  124,088  cwts. 

Soda    .        .  888,146  cwts. 

Wool  and  Woollens  (about)   11,000,0001. 

Among  the  items  of  Import,  the  following 
were  the  most  considerable : — 


Brimstone 
Coffee  • 
Com    « 
Com-meal 
Cotton 


664<680cwtB. 
50,809^21  lb«4 
7«969485 
8378,908  ewta. 
5^34,798  cwts 


Cured  or  Salted  Meat     087,199  ewta* 

Hemp.        .  .  1|048,685  owta. 

livestock  <  «  217,947  head* 

Metals         «  •  117448  tons. 

Ri«o     ,        ♦  ,  785,69»cwts. 

Saltpetre      .  .  529,012  awts. 

Silks  (about)  .  6,000,000  Iba* 

Spioes  fabout)  .  18,000,000  Ibe. 

Spirits         .  4  7,768,279  gallons. 

Sugar  .        ,  ,  1,250,441  (fwte. 

TaUow         •  .  i;J41,781  cwtfc 

Tea     4       •  «  50,518,003  lbe4 

Tobaoeo       ,  .  35,427^85  lbs* 

Wine   .        •  ,  9,267,573  galiaMk 

Wool    .        .  ,  74,886,778  Itw, 

INCLtKED  ITiANB,    In  mechanical  atfid 
laatheaunieat  aoMkkwMioiia  an  ineHt^pkmi 
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is  a  plane  Burface  making  any  angle  with  the 
horizon.  A  body  placed  on  it  is  capable  of 
being  moved  upwards  along  it  with  more  faci- 
lity than  it  can  be  raised  in  a  vertical  direction. 
The  principle  on  which  it  constitutes  a  me- 
chanical power  was  first  introduced  by  Stevi- 
nus  in  the  sixteenth  centoiy. 

Among  the  nsefUl  rules  asoertedned  on  this 
subject  are  the  folloning : — ^A  weight  placed 
upon  an  inclined  plane  is  propelled  down  the 
plane  by  such  a  fraction  of  the  whole  pressure 
of  the  weight  as  the  height  of  any  section  of 
the  plane  is  of  its  length.  The  velocity  ac- 
quired by  a  body  in  descending  from  the  top 
to  the  foot  of  a  plane,  whatever  be  its  inclina- 
tion, is  the  same  as  in  falling  vertically  trom 
the  top  to  a  horizontal  plane  passing  through 
the  foot 

INGLOSURES.  The  amount  of  common 
land  (land  in  a  state  of  ;aature  or  waste)  in 
England  is  not  known,  but  it  is  coi^^^Qi^ 
that  it  may  be  about  8,000,000  of  acres ;  the 
total  area  of  England  an4  Wales  being  sup- 
posed to  be  about  37,00Q,000  acres.  There 
is  another  class  called  commonable  landt^  which 
is  commonable  or  open  to  all  the  parishioners 
during  a  part  only  of  each  year^  As  common 
and  commonable  lands  produce  relatively  lit- 
tle on  account  of  insufficient  culture,  Jndoauret 
of  land  have  now  been  going,  on  (or  many 
years.  It  is  stated  that  since  1800  about  2000 
inclosure  acts  have  passed ;  and  prior  to  that 
time  about  1600  or  1700.  These  enclosure 
acts  (with  certain  exceptions)  are  private  acts, 
and  the  expense  of  obtaining  them  and  the 
trouble  attendant  on  the  carrying  their  provi- 
sions into  effect  have  often  prevented  the  in- 
closure of  commons.  In  1830  an  act  was 
passed  for  facilitating  the  inclosure  of  open 
and  arable  fields  in  England  and  Wales.  In 
pursuance  of  the  recommendation  of  a  Com- 
mittee of  the  House  of  Commons,  which  sat 
in  1844,  an  act  of  parliament  was  passed  in 
1845,  the  object  of  which  is  thus  stated  in  the 
preamble: — 'To  facilitate- the  inclosure  and 
improvement  of  commons  and  other  lands  now 
subject  to  the  rights  of  property  which  obstruct 
cultivation  and  the  productive  employment  of 
labour,  and  to  facilitate  such  exchanges  of 
lands,  and  such  divisions  of  lands  intermixed 
or  divided  into  inconvenient  parcels  as  may 
be  beneficial  to  the  respective  owners.' 

Although  the  local  rights  of  parishioners 
are  somewhat  interfered  with  by  these  indo- 
Bures,  there  can  be  little  doubt  •that  the  gene- 
ral culture  of  the  land,  and  the  wealth  of  the 
community,  are  increased  thereby. 

INDIA.    [East  India  Cokpaiit.] 

INDIA  KUBBER  MANUFACTUBES. 
4  description  of  this  Bingular  snbstanoe,  and 


of  the  mode  in  which  it  is  obtained  in  the 
East,  will  be  found  under  Caoutchouc.  When 
the  gum  became  known  in  England,  its  dasti- 
city  and  its  imperviousness  to  water  pointed 
it  out  as  a  valuable  material  for  manofactaies', 
and  it  haa  graduallj  come  into  veiy  exteoaivs 
use. 

Before  Caoutchouc  can  be  practically  ap- 
plied, it  requires  to  be  brought  from  its  fixst 
crude  state  to  that  of  a  cake,  a  thread,  or  a 
liquid,  according  to  its  mode  of  application. 
The  crude  substance  is  cut  into  shredsiwashed, 
heated,  and  kneaded  by  rollers  until  it  assnmea 
a  homogeneous  consistency;  it  is  then  preased 
into  moulds,  which  bring  it  to  the  fonn  of 
large  rectangular  masses.   From  these  massea 
sheets  are  cut  by  machinery  to  any  reqnind 
thickness ;  and  frx>m  these  sheets  threads  or 
any  of  the  other  countless  forms  of  the  mate- 
rial are  prepared.    By  the  use  of  petroleum, 
naphtha,  oil   of  turpentinef  or  a  few  other 
liquids*  caoutchouc  may  be  dissolved ;  and  in 
that  dissolved  state  is  an  admirable  vanush 
for  rendering  porous  subetanoea  water-prooi 

As  a  solid  substance,  as  a  woven  material 
(with  or  without  any  fibrooa  ingredient),  and 
as  a  varnish,  caoutohono  is  now  applied  to 
countless  purposes,  in  dress,  in  macbineiy, 
and  in  other  ways.  Eyery  reader  will  be  able 
to  verify  this  assertion. 

Mr.  Hancock,  who  has  probably  done  mors 
than  any  other  person  to  yazy  the  modes  in 
which  caoutchouc  may  be  employed  in  mana- 
factures,  took  out  a  patent  in  1845  for  remov 
ing  three  inconveniences  which  are  often  pre 
sentcd  by  this  substance.  These  inconveniences 
are,  a  clammy  adhesiTeness ;   a  tendency  to 
stiffen  and  harden  by  cold ;  and  a  tendency  to 
become  softened  or  even  decomposed  by  heat 
or  by  oil.    To  remove  the  «*l^w*wfcy  adhesive- 
ness, Mr.  Hancock  brings  the  oaontohoue  to 
the  state  of  a  sheet  by  the  pressure  of  '^ 
rollers,  and  forces   into   this  aheet  twice  its 
weight  of  powdered  Freneh  chalk,  or  silicate 
of  magnesia,  by  repeated  pressure.     Other 
processes  then  incorporate  the  two  8ubstance» 
completely;  and  the  compound  is  ready  to  be 
applied  to  varied  purposes.    For  some  pv- 
poses  powdered  black  lead,  or  powdered  dxy 
asphalte,  are  used  instead  of  the  sUicate. 

To  enable  caoutchouc  to  resist  heat,  ooU, 
air,  grease,  oil,  and  Tazions  solvents,  is  tht' 
purport  of  Mr.  Hancock's  Vulcanized  India 
Bubber.  This  is  a  oonapound  of  caontchoao 
and  sulphur.  The  sulphur  is  either  pounded 
and  pressed  into  the  sheets  of  caoatchouc  in 
the  same  manner  as  the  silicate ;  or  the  sheets 
are  steeped  in  melted  sulphur  until  they  h^- 
come  thoroughly  impregnated  with  it.  The 
compound  is  then  nUdd  into  spsste^oraso* 
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lotion,  or  lidn  ahe^te  or  UireaiU,  or  any  of  the 
Domeroiis  forms  in  which  it  is  employed.  The 
caoatehoac  loses  some  of  its  extent  of  elasti- 
eitj,  but  aoqoires  more  peifeot  elasticit/i  the 
longer  it  remains  in  the  melted  sulphur ;  that 
is,  it  becomes  less  easily  stretched,  on  account 
of  its  increasing  toughness,  but  its  elasticity 
is  more  intense  so  far  as  it  goes.  Some  of 
the  Vulcanised  India  Rubber  now  used  iff 
rondeifnlly  elastic 

In  ISiO  Mr.  Faikes  patented  many  improve- 
ments in  the  caoutchouc  manufacture.  One 
of  these  is  a  new  kind  of  Tulcanised  India 
mbber.  The  change  which  has  obtained  this 
name  is  produced,  according  to  this  patont,  by 
immersing  thin  sheets  of  caoutchouc  in  a  so- 
lution of  ohloride  of  sulphur  or  bisulphuret 
of  carbon,  heating  them  to  a  temperature  of 
^0  Fahr.,  boiling  them  in  a  caustic  ley,  and 
dzying.  Vulcanising  in  the  dry  way,  Mr. 
Pukes  effects  by  kneading  or  pressing  fine 
chloride  of  sulphur  into  the  substance  of  the 
hott  eaoutehono.  Another  part  of  the  patent 
relates  to  the  dyeing  of  caoutchouc.  The  fol- 
ding are  the  ingredients  named,  for  forming 
the  various  dyeing  liquids : — ^For  black ;  sul- 
phate of  copper  and  caustic  ammonia.  For 
green ;  sulphate  of  copper,  muriate  of  ammo- 
nia, and  caustic  lime.  For  purple ;  sulphates 
of  eopper  and  of  potash,  and  sulphate  of  in- 
digo. For  merely  colouring  the  surface, 
vithout  dyeing  the  substance,  many  ingre- 
<iieoU  m^y  be  employed,  and  many  tints  pro- 
doced* 

It  would  cany  us  beyond  our  limits  even  to 
it4ine  the  rarious  patents  which  have  been 
brought  out  for  india  mbber  manufactures, 
tod  the  improvements  suggested  therein.  We 
maj  however  briefly  glance  at  a  few. 

Kr.  Loiimer,  in  1848,  among  other  novelties 
F^iented  a  wateiprooflng  material,  made  of 
CAAatchouc  combined  with  oxide  of  copper 
nd  flaked  lime  acidulated  with  oxalic  acid. 
Another  patent  in  the  same  year  was  for  im- 
poting  certain  qualities  to  caoutchouc  by  com- 
ing it  witli  carbonate  of  magnesia.    Mr. 
Kick«Us  in  1840  introduced  a  mode  of  com- 
Uung  sulphur  with  caoutchouc.    The  caout- 
chouc is  placed  in  what  is  called  a  masticating 
machine,  flowers  of  sulphur  are  added,  heat 
i^  applied,  and  a  roller  passes  to  and  fro  over 
thtie  substances,  until  they  are  kneaded  into 
i  uniform  mass.    Simpson  and  Foster's  pa- 
t^t,  in  the  same  year,  was  for  a  mode  of  dis- 
iolring  caoutchouc  by  the  use  of  bisulphuret 
of  carixm  combined  with  pentachloride  of  anti- 
numy.    Burke's  patent,  about  the  same  time, 
vas  for  giving  permanent  elasticity  to  caout- 
chouc by  the  application  of  antimony  and  car- 
booate  of  soda.    Newton's  patent,  in  1850,  is 

V0L.t. 


for  combining  caoutchouc  with  gum  lac,  as  a 
means  of  removing  its  odour. 

Notwithstanding  the  large  use  of  caoutchouc, 
it  must  be  admitted  that  Outta  Fercha  has 
lately  been  outstripping  it  in  public  favour. 

INDIANA.  A  few  industrial  statistics  of 
this  State  will  be  found  imder  United  States. 

INDIGO.  This  well-known  and  beautiful 
blue  vegetable  colour  is  extensively  employed 
in  dyeing  and  calico  printing.  The  plants 
from  which  it  is  mostly  obtained  belong  to  the 
genus  indigofera^  of  which  the  chief  species 
grow  in  India.  When  the  plant  is  in  full 
flower,  it  contains  most  colouring  matter.  After 
being  cut,  it  is  put  into  vats,  and  covered  with 
water ;  fermentation  takes  place,  accompanied 
with  the  evolution  of  carbonic  acid  and  pro- 
bably other  gaseous  products,  and  the  yeUow 
liquor  is  covered  with  a  froth  which  in  a  little 
time  becomes  of  a  violet  colour,  and  a  sub- 
stance is  dissolved  which  is  rendered  blue  by 
absorbing  the  oxygen  of  the  air,  and  being 
then  rendered  insoluble  it  is  precipitated ;  and 
tills,  when  collected  and  dried,  is  indigo. 

The  usual  appeaitmce  of  indigo  as  it  occurs 
in  commerce  is  that  of  nearly  cubical  cakes  of 
an  intense  blue  colour  and  earthy  fracture. 
Indigo  seldom  contains  more  than  about  half 
its  weight  of  pure  colouring  matter,  and  fre- 
quently much  less. 

When  common  indigo  has  been  treated  ^ith 
dilute  acids,  alkalis,  and  alcohol,  the  remainder 
is  indigotin,  or  indigo,  nearly  in  a  state  of  purity. 

The  quantity  of  indigo  imported  into  Great 
Britain  in  1850  was  70,482  cwts. 

INDRE.  This  department  of  France  pro- 
duces com  in  quantity  more  than  enough  for 
tJie  consumption  ;  buck-wheat,  hemp,  flax, 
chestnuts,  and  finiits  are  also  grown.  The 
annual  produce  of  wine  is  six  to  seven  mil- 
lion gallons,  about  one-half  of  which  is  ex- 
ported. Sheep  are  a  soiurce  of  great  profit  to 
the  fanners,  on  account  of  the  fineness  of 
their  wool  :  Uie  quality  of  the  wool  of  the 
Champagne  district  especially  is  very  superior. 
Several  iron  mines  are  worked ;  marble,  mill- 
stone, limestone,  mica,  flint,  lithographic 
stones,  granite,  quoi-tz,  spar,  marl,  potter's 
clay,  variegated  marbles,  (Src,  ore  found.  The 
cloth  manufactures  of  Ch&teauroux  and  some 
other  places  are  important;  linen,  hosiery, 
scythes,  paper,  porcelain,  and  earthenware  are 
made.  There  are  also  numerous  establish- 
menU  for  the  manufacture  of  woollen  yam, 
leather,  beer,  parchment,  &c.  The  most  im- 
portant iron-works  are  those  of  Clavi^res. 
The  commerce  of  the  department  is  composed 
of  the  various  agricultm*al  and  industrial  pro- 
ducts named. 

There  is  anoUier  department,  called  I/idrc- 

00 


1059 


INFUSIONS. 


IKK. 


lOGO 


et-Lolre^  one  of  the  most  important  products 
of  which  IB  wine ;  of  wliich  14  or  15  million 
gallons  are  made  yearly;  next  come  hemp, 
walnuts  for  making  oil,  plums,  beans,  legumi- 
nous plants,  liquorice,  anise,  and  coriander ; 
citrons,  melons,  almonds,  apples,  pears,  truf- 
fles, &c  Bees  and  silkwoims  are  carefully 
tended.  Iron  mines  are  worked ;  stone,  espe- 
cially a  tufaceous  sandstone,  of  which  most  of 
the  houses  are  built,  is  quarried  out  of  the 
hills  near  the  Loire,  and  excavations  thus 
formed  are  occupied  as  dwelling  places  by  the 
poorer  inhabitants.  Millstone  grit,  marl,  pot- 
ter's clay,  and  brick-earth  are  found.  Copper 
oi\3  is  met  with,  but  no  mines  are  worked. 
The  chief  industrial  products  are  bar  iron, 
powder,  and  files ;  woollen  cloth,  of  which  ma- 
nufacture Tours  is  the  centre ;  silk,  leather, 
paper,  and  pottery,  are  also  made,  but  the 
manufacture  of  these  articles  is  not  so  impor- 
tant as  formerly.  The  exports  consist  mostly 
of  agricultural  products,  tlie  imports  of  colo- 
nial produce,  glass,  cotton  stuffs,  fine  linen 
and  woollen  cloth,  fmniture,  haberdashery,  &c. 

INFUSIONS  are  solutions  of  some  of  the 
principles  of  vegetables,  generally  in  water, 
but  occasionally  in  oUier  vehicles.  When 
water  is  employed  it  may  either  be  hot  or  cold. 
It  is  customary  to  use  warm  water,  but  in 
many  instances  cold  is  preferable.  Sometimes 
alcohol  is  added,  after  straining,  to  assist  in 
keeping  the  infusion,  or  to  increase  its  powers. 
Hard  water  should,  if  possible,  be  avoided  in 
the  preparation  of  infusions. 

INK.  The  writing  ink  of  the  ancients  was 
essentially  different  from  that  which  is  now 
employed.  Its  basis  was  finely  dirided  char- 
coal, mixed  with  some  mucilaginous  or  adhe- 
sive fluid :  it  was  much  less  destructible  than 
modem  ^i-riting  ink,  and  somewhat  more  re- 
sembled piinter's  ink.  Writing  ink  is  now  a 
chemical  compound,  and  not  a  mere  mechan- 
ical mixtui^.  Its  basis  is  proto-gallate  and 
proto-tannate  of  ii*on,  which  by  oxidisement 
become  per-gaUate  and  per-tannatc ;  and  it  is 
owing  to  the  oxygen  of  the  air  effecting  this 
change  gi'adually  that  recent  writing  is  of  a 
compai*atively  light  colour,  and  that  it  subse- 
quently becomes  black.  Many  processes  have 
been  given  for  preparing  writing  ink.  The 
common  ingredients  ai'e  galls  and  sulphate  of 
iron ;  in  fact,  while  printers*  ink  may  be  con- 
sidered as  a  black  paint,  writing  ink  may  be 
regarded  as  a  black  dye.  The  following, 
which  is  recommended  by  Mr.  Brande,  gives, 
he  says,  an  excellent  ink,  and  it  possesses  the 
merit  of  greater  simplicity  than  most  others : 
— ^Aleppo  galls,  bniised,  6  ounces ;  sulphate 
of  iron,  4  ounces  ;  gum  arabic,  4  ounces ;  wa- 
ter, 0  piut9.    Boil  the  galls  in  the  water,  then 


add  the  other  ingredients,  and  keep  the  vhole 
in  a  well-stopped  bottle,  occasion^ly  shaking 
it.  In  two  months  strain  and  ponr  off 
the  ink  into  glass  bottles,  to  be  well  coriced. 
To  prevent  mould,  add  one  grain  of  oorrouve 
sublimate,  or  three  drops  of  creosote,  to  etch 
pint  of  ink.  Modem  writing  ink,  unlike  the 
ancient,  is  readily  destroyed  by  chlorine,  acids, 
and  alkalis.  Red,  blue,  and  other  coloured 
inks  ha\'e  nearly  the  same  chemical  properties 
as  black  ink,  and  depend  for  their  eoloar  on 
the  kind  of  ingredients  employed.  A  Ma^ic 
Sand  has  been  recently  introduced,  to  *Trile 
without  ink,'  and  to  avoid  spilling  and  spot- 
ting. The  magic  consists  probably  in  sand 
being  saturated  with  ink. 

Indian  Ink.— The  cakes  of  this  ink  tm 
made  of  lamp-black  and  size,  or  animal  glne^ 
witli  the  addition  of  perfumes  or  other  sub 
stances  not  essential  to  its  quality  as  an  ink. 
It  is  used  in  China  with  a  brush,  both  for  wri- 
ting and  for  painting  upon  paper  of  Chinese 
manui'acture.  It  is  used  in  Europe  for  designs 
in  black  and  white,  in  which  it  possesses  tUo 
advantage  (»f  affording  varioas  depths  of  shadt', 
according  to  the  degree  of  dilution  with  wil^r. 

Printcn'  Ink  is  of  two  kinds :  for  lettt^r 
press  printing  and  for  copper  plate  printing. 
Printers'  ink  is  prepared  by  boiling  linseed 
or  nut  oil  in  an  iron  pot ;  and,  if  it  does  ni* 
take  fire  of  itself,  it  is  kindled,  and  suffered  U) 
bum  for  about  half  an  hour ;  the  flame  is  iVn 
extinguished  by  closely  covering  the  ve^i^e, 
and  the  oil  is  by  this  operation  found  to  l<a^t' 
acquired  the  necessary  drying  quality,  atu' 
being  again  boiled.  It  is  then  mixed  with « 
proper  quantity  of  lamp-black,  when  black  ink 
is  required ;  if  red  ink  be  required,  the  cohnr 
ing  matter  employed  in  vermillion  for  fiiw 
wcrics.  Copper-plate  printers' ink  is  made  *ii*' 
oil  which  is  less  boiled,  and  the  charcoal  n^i'd 
is  Frankfort  black,  made  fh>m  vine  twig^- 

Marking  Ink  is  employed  for  marking  lin«^" 
it  is  a  solution  of  nitrate  of  silver,  written  «t'' 
a  pen  upon  the  fabric  to  be  marked  after  it  hi^ 
been  moistened  with  an  alkaline  solution,  »^ 
potash  or  soda.  By  this  process  oxide  of  li- 
ver is  precipitated  upon  and  combinM  wi"' 
the  cloth  so  as  to  bo  scarcely  remoreaWiJ  1* 
any  reagent  which  does  not  also  destroy  ii? 
texture.  There  ore  other  chemical  pn»p-J* 
tions  used  for  tliis  purpose.  , 

Sjfmpalhctic  Inks  are  such  as  are  invi'al^'*' 
until  heat  is  applied,  and  then,  by  the  cbemi 
cal  change  induced,  the  writing  becomes  'W^ 
ble.  The  most  remarkable  of  these  is  tUt 
prepared  from  cobalt,  called  Hellofs  S}WP« 
thetic  Ink,  which  is  a  diloridc  of  the  motal. 
When  the  written  paper  is  held  lo  the  fin?  sw  *^ 
to  evaporate  tlie  water,the  letters  become  git^n- 
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INTA'GLIO.  Tills  name  is  given  to  small 
works  of  the  gem  class,  in  which  the  design  is 
indented  or  engraved,  to  distinguish  them  from 
those  in  which  the  subject  or  device  is  raised, 
called  CanutoB,  The  Greeks  carried  this  branch 
of  the  fine  arts  to  the  same  perfection  which 
their  genius  and  feeling  for  the  beautiful  ena- 
bled them  to  reach  in  all  otliers  to  which  they 
devoted  their  attention ;  but  we  do  not  trace 
its  existence  among  them  to  a  very  remote 
date.  We  have  no  information  respecting  the 
process  by  which  the  ancieut  intagliatori  (or 
sculptores)  executed  works  which  are  now 
justly  referred  to  as  the  best  examples  of  the 
art.  The  modem  practice  of  cutting  stones 
in  intaglio  is  by  an  apparatus  similar  in  prin- 
ciple to  the  turning  lathe,  which  gives  the  cut- 
ting tool,  placed  horizontally,  a  quick  rotatory 
motion,  and,  the  stone  on  which  the  design  is 
to  be  engraved  being  brought  in  contact  with 
it,  the  snrfaoe  is  ground  away  or  indented,  till 
the  effect  required  is  produced.  Instruments 
of  various  sizes  are  used,  which  can  easily  be 
removed  and  replaced,  and  it  is  usual,  during 
the  process  of  engraving,  to  supply  the  points 
of  the  tools  with  diamond  dust  mixed  with  a 
fitUe  sweet  oil.  As  the  work  proceeds,  proofs 
are  occasionally  taken  in  wax. 

Dit'SmkiHg  or  the  engraving  of  dies  is  an 
important  branch  of  the  art  of  intaglio,  and 
reqinres  great  care  and  skill  for  its  perfection. 
The  die  is  made  of  finely  prepared  and  tem- 
pered steel.  When  the  first  intaglio,  or  original 
die,  is  executed,  it  forms  a  mairix  (or  mould), 
into  which  a  conicaliy  formed  block  of  softer 
steel  is  compressed,  tlie  matrix  first  undergoing 
a  ptDoess  by  which  it  is  hardened.  An  impres- 
sion taken  in  this  way  is  called  a  puncheon. 
When  this  is  completed  (and  frequent  anneal- 
ing and  restriking  are  necessary  before  it  is 
perfected),  the  engraver  retouches  the  work, 
BOW  in  relief,  and  gives  it  all  tlie  delicacy  of 
the  original  model;  the  metal  is  then  har- 
deDe«l,  and,  by  pressing  this  puncheon  into 
other  steel  which  is  soft  (by  almost  a  repeti- 
tkm  indeed  of  the  before-mentioned  process), 
it  serves  for  the  purpose  of  making  the  dies 
for  coining. 

INVENTIONS.  A  few  words  on  the  present 
state  of  the  law  respecting  patents  (or  what 
may  be  termed  copyright)  for  mechanical  in- 
Tentions,  will  be  found  under  Patent  Laws  . 

INYERNESSHIBE.  By  far  the  greater 
part  of  the  surface  of  tliis  Scotch  county  is 
covered  with  heotli ;  but  a  good  deal  of  the 
healhy  ground  is  arable,  and  a  considerable 
extent  of  it  has  been  brought  into  cultivation 
during  the  present  centuiy.  Limestone  is 
found  in  several  districts,  and  in  some  districts 
■pprooehos  to  the  nature  of  marble.  Sandstone 


is  also  frequently  met  witii.  Some  veins  of 
lead  and  silver  have  been  discovered,  and  also 
iron  ore  in  small  quantities.  The  soil  is  for 
the  most  part  light  and  sandy,  with  a  subsoil 
of  gravel  or  clay :  but  in  the  neighbourhood  of 
the  town  of  Inverness  it  is  enriched  by  a  fine 
loam  deposited  by  the  waters  which  fall  into 
the  adjoining  firth.  Formerly  there  were  a 
great  number  of  small  arable  farms  only  a  few 
acres  in  extent;  but  these  have  much  de- 
creased since  the  introduction  of  sheep-farm- 
ing. The  attention  of  the  farmers  is  cliiefiy 
directed  to  the  rearing  of  sheep  and  cattie. 
The  fir  woods  in  Glenmore  and  those  of  Strath- 
spey in  the  adjoining  county  of  Elgin  are  sup- 
posed to  be  more  extensive  than  all  the  other 
natural  woods  in  Scotland  together.  Glen 
Morrison,-  which  opens  into  Glenmore,  also 
contains  much  fine  timber.  Those  which  grow 
naturally  are  the  oak,  fir,  birch,  ash,  moimtain 
ash,  holly,  elm,  hazel  and  the  Scotch  poplar. 
Those  which  are  planted  are  the  larch,  spruce 
fir,  silver  fir,  beech,  plane,  and  fruit-trees.  For- 
merly a  good  deal  of  hemp,  worsted,  and  linen 
yam  was  made  in  this  county ;  but  this  has 
greatiy  declined  since  Uie  establishment  of 
the  large  manufactories  of  the  south. 

The  only  important  town  in  the  county,  In- 
verness, is  noticeable  rather  in  a  picturesque 
tiian  an  industrial  point  of  view ;  there  is  a 
small  import  of  hemp,  timber,  and  tor,  and  an 
export  of  oats. 

IODINE.  This  remarkable  non-metallic 
elementary  body  was  discovered  by  M.  Cour- 
tois  in  1812.  Iodine  exists  in  the  water  of 
the  ocean  and  mineral  springs,  and  in  marine 
molluscous  animals  and  sea-weeds  ;  but  it  is 
principally  obtained  from  kelp,  or  sea-weed 
which  has  been  burnt  for  the  purpose  of  ob- 
taining alkali.  It  is  a  soft  opaque  solid,  of  a 
blueish  black  colour  and  metallic  lustre.  When 
moderately  heated,  it  rises  in  vapour  of  a  vio- 
let colour,  and  hence  its  name  from  the  Greek 
word  for  violet  On  cooling,  it  again  crj-stal- 
lises  unchanged,  nor  is  it  decomposed  or 
altered  by  being  subjected  to  very  high  tem- 
peratures ;  and  it  hos  resisted  all  attempts  to 
decompose  it. 

Iodine  has  a  strong  disagreeable  odour  and 
taste ;  it  stains  the  skin  of  a  brownish  colour, 
but  not  permanently.  It  is  readily  dissolved 
by  alcohol,  but  scarcely  at  all  by  water.  It  is 
very  poisonous.  Its  characteristic  property  is 
that  of  giving  an  intense  blue  colour  when 
added  to  a  solution  of  starch.  It  unites  with 
metals  to  form  compounds,  which  are  termed 
lodidet;  and,  like  chlorine  and  bromine,  it 
forms  acids  both  with  hydrogen  and  oxygen. 

Iodine,  though  only  obtained  in  an  isolated 
state  of  late  yearsi  has  been  long  employed  as 


1063 


IONIAN  ISLANDS. 


IRELAND. 


lOM 


the  efficient  principle  of  other  preparations 
and  Uierapeutic  agents,  namely,  burnt  sponge 
and  certain  mineral  waters.  It  is  only  since 
it  has  been  procured  as  a  distinct  principle 
that  its  action  has  been  ascertained  with  pre- 
cision. In  the  present  day  it  is  administered 
rather  in  some  artificial  compound  than  as 
pure  iodine,  owing  to  its  yery  sparing  solubi- 
lity in  water.  Its  value  in  medicine  is  yery 
great  In  photographic  processes  and  in  other 
processes  connected  with  the  arts,  iodine  is 
also  very  useful. 

At  the  Dublin  Exhibition  of  manufactures 
in  1850,  the  Messrs.  Bullock,  manufacturing 
chemists  of  Galway,  exhibited  specimens  of 
Irish  iodine.  It  appears  that  iodine  is  foimd 
in  large  quantities  in  the  sea-weed  which 
covers  the  rocks  for  miles  round  the  west  coast 
of  Ireland ;  it  has  been  hitherto  collected  by 
the  peasatns  for  manure ;  but  Messrs.  Bullock 
have  found  that  it  will  yield  iodine  in  sufficient 
quantity  to  pay  for  the  extraction.  This  affords 
one  among  many  exemplars  of  the  advancing 
spirit  of  manufactures  in  Ireland. 

lONUN  ISLANDS.  This  name  is  given 
to  the  islands  of  Corfu,  Cephalonia,  Zante, 
Santa-Maura,  Theaki,  Faxo,  Cerigo,  and  some 
small  islets,  all  situated  in  the  Ionian  Sea,  off 
the  west  coast  of  Albania  and  the  coast  of 
Greece.  Oil,  wine,  com,  cotton,  the  small 
species  of  grape  called  currants,  and  other 
fruits,  and  flax,  are  the  chief  productions ;  the 
olive  is  extensively  cultivated  in  all  the  islands ; 
the  currant  is  grown  in  the  greatest  perfection 
in  Cephalonia  and  Zante,  but  of  late  years 
the  cultivation  of  this  fruit  is  diminishing  in 
the  islands  and  increasing  on  the  main  land 
of  Greece.  Earthenware,  salt,  soap,  and  some 
coarse  woven  goods,  are  the  principal  indus- 
trial products ;  ship-building  and  the  fisheries 
give  employment  to  a  considerable  number  of 
hands.  The  coasting  trade  is  important.  The 
imports,  consisting  of  sugar,  coffee,  and  drugs, 
raw  and  manufactured  cotton  and  silk ;  wool 
and  woollen  cloth,  glass,  hardware,  staves  and 
hoops ;  iron,  timber,  wheat,  Indian  com,  rice, 
cheese,  flour,  fish,  cattle,  sheep,  tobacco,  &c.y 
average  in  valuo  about  030,000/.  a  year.  The 
import  and  export  is  almost  enUrely  carried 
on  in  British  ships. 

The  British  produce  and  manufactures 
imported  into  the  Ionian  Islands  in  1849 
amounted  in  value  tolC5,805/.;  those  from  other 
countries  amounted  to  three  or  four  times  this 
value,  but  mostly  in  British  shipping. 

Of  these  several  islands  Ccpfuilonia  depends 
ohiefly  on  its  culture  of  currants,  of  which 
there  are  about  G(KX)  acres  planted.  Corfu 
produces  oil,  wine,  cotton,  fruit,  flax,  and  com ; 
oil  is  the  chief  produce,  the  annual  produce 


being  about  200,000  barrels.  Cerigo  and  all 
the  other  islands  produce  nearly  the  same 
crops,  vaiying  a  litUe  in  richness. 

IOWA.  This  member  of  the  United  States 
confederacy,  which  attained  to  that  honour 
only  so  late  as  1846,  is  too  young  a  state  to 
present  us  yet  with  any  mailed  indastriil 
developments. 

IPECACUANHA.  This  emetic  substanee 
is  the  root  of  several  plants  growing  in  South 
America.  All  the  kinds  have  nearly  the  same 
ingredients,  but  differ  in  the  amount  of  the 
active  principle  which  they  respectively  con- 
tain, termed  emeta.  The  best  is  the  annnlated, 
yielded  by  the  Cephailit  Ipecacuanha,  a  small 
shrubby  plant,  native  of  BrazU  and  of  New 
Granada.  Of  this  sort  there  are  three  Tari<»- 
ties,  namely,  the  brown,  red,  and  gray,  or 
gray-white,  called  also  greater  annnlated  ipe 
cacuan.  As  this  is  the  only  sort  sent  from 
Rio  Janeiro,  it  is  sometimes  called  Brazilian 
or  Lisbon  ipecacuanha.  It  is  sent  in  bales  and 
barrels. 

IRELAND.    This  beautiAil  and  naturally 
rich  portion  of  our  Empire  contains  six  eoal 
districts :  the  Leinster,  or  Castlecomer  district; 
the  Slieve  Arda,  or  Tipperary  district;  the 
Munster  district;  the  Lough  Allen  district, 
round  the  source  of  the  Shannon ;  and  the 
Monaghan  and  Tyrone  districts ;  then  is  also 
a  coal  district  of  small  extent  in  Antrim.  The 
coal  raised  in  the  southern  districts  ii  anthta* 
cite,  or  blind-coal ;  that  raised  in  the  distrieta 
north  of  DubUn  is  bituminous.    In  addition 
to  these  the  central  district  of  Ireland  contains 
upwards  of  one  million  acres  of  bog,  compre- 
hended for  the  most  part  within  that  portion 
which  would  be  embraced  by  lines  drawn  from 
Wicklow  to  Galway,  and  firom  Howth-head  to 
Sligo.    In  respect  to  lakes  and  rivers,  it  hv 
been  estimated  that  the  water  power  afforded 
by  the  different  rivers  and  natoral  dams  of 
Ireland  is  greater  than  in  any  equal  extent  of 
accessible  countiy  in  Europe  :  this  is  a  yerj 
important  feature  in  connection  with  the  ftitnre 
industrial  progress  of  Ireland. 

Of  the  20  millions  of  acres  of  land  in  Ire- 
land, it  has  been  estimated  that  5)  are  arable 
and  garden  ground ;  6f  meadows,  pastures, 
and  marshes ;  5  improveable  wastes ;  and  the 
rest  unimproveable  wastes.  In  1641  there 
were  about  350,000  acres  of  plantations  in 
Ireland.  In  1847,  about  one-fourth  of  the 
whole  area  of  Ireland  was  nnder  crop,  eom* 
prising  about  5,000,000  acres  ;  of  which  two- 
thirds  were  under  com -crops,  and  one-third 
under  crops  of  beans,  potatoes,  turnipa,  clover, 
flax,  &c.  The  com  produce  in  thai  year  wa« 
about  ie,000,0(X)  quarters ;  comprising  wheat, 
oats,  barley,  here,  and  rye ;  and  giving  abont 
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5  qntrtera  average  per  acre.  The  Irish  fish- 
eries are  carried  onnpon  a  considerable  scale, 
under  the  management  of  the  Board  of  Works. 
The  whole  coast  of  Ireland  has  been  dirided 
by  the  commissioners  into  28  fishery  districts, 
in  which  are  registered  about  20,000  yessels 
and  boats,  and  about  100,000  fishermen  and 
boji. 

Among  the  manufactnresof  Ireland,  that  of 
Hnen  takes  the  lead;  it  gives  a  fiomishing 
character  to  the  district  around  Belfast  and 
Colendne.  Cotton  spinning  and  weaving,  and 
calico  bleaching  and  printing,  also  occupy 
many  hands.  The  wo(«llen  and  silk  manufac- 
tures, once  carried  on  to  a  respectable  extent, 
have  greatly  declined  within  the  last  few  years. 
In  grinding,  malting,  brewing,  and  distilling, 
a  considerable  trade  is  canied  on.  The  malt 
made  in  Ireland  in  1850  was  1,682,102  bushels. 
The  quantity  of  spirits  charged  with  duty  in 
Ireland  in  the  same  year  was  7,408,086  gallons. 
There  are  numerous  pi^r-mills,  glass-works, 
and  tobacco  manufactories. 

The  inland  traffic  is  kept  up  by  tolerably 
good  roads,  rivers,  canals,  and  railways.  The 
chief  canals  are  the  Grand  Canal,  Royal  Canal, 
Shannon  Navigation,  limerick  Navigation, 
Lagan  Navigation,  Newry  Navigation,  Tyrone 
NavigiUion,  Boyne  Navigation,  Slaney  Naviga- 
tion, Barrow  Navigation,  and  Ulster  Canal, 
giving  about  620  miles  of  available  navigation. 
Bailwf^  will  vexy  shortly  cross  the  island 
fimn  east  to  west  and  from  north  to  south. 
The  eKkemal  traffic  is  greatly  aided  by  steam 
power ;  steam  vessels  of  large  size  run  Arom 
London,  Plymouth,  Bristol,  Holyhead,  liver* 
pool,  Fleetwood,  Oreenook,  and  Glasgow,  to 
Coric,  Waterfocd,  Wexford,  Dublin,  Belfast^ 
Londondeny,  and  other  Irish  ports. 

Every  one  at  all  interested  in  the  welfare  of 
Ireland  ia  anxious  to  see  her  great  industrial 
ca]iahilitie8  developed.  That  her  manufao- 
taren  can  produce  manifold  and  excellent 
specimens  of  skill  was  sufficiently  shewn  at 
the  Dublin  Exhibition  of  Manufactures  in 
18M,  noticed  in  our  *  Introduction:  That  Ire- 
land is  not  insufficiently  supplied  with  mineral 
wealth  ia  exemplified  in  the  black  and  white 
marbles  of  Oalway,  the  slates  of  various  dis* 
tricta,  the  coal  of  her  various  beds,  and  the 
peai  wbifih — though  now  an  incumbrance  and 
an  eyeaora  may  yet  become  a  mine  of  re- 
■ouraea.  Thai  the  Ulster  oultivators  and  menu- 
Utbann  are  not  blind  to  improvements  is 
shewn  by  the  eagerness  with  which  the  inves- 
tigations concerning  fiax  are  now  being  re- 
gaided.  That  the  merchants  of  Ireland  are 
alive  to  tha  energy  of  commercial  enterprise, 
Ie4  Cork  and  limeriok,  Waterford  and  Dublin, 
Bettet  and  Deny,  bear  witness.  The  castings 


fbr  an  iron  bridge  for  the  South  Wales  Rail- 
way  have  just  been  made  at  Dublin — a  feature 
which  has  excited  well -merited  attention. 
When  we  find  that  10  Irish  counties  contain 
iron,  17  copper,  18  lead,  and  Id  coal,  we  can- 
not but  hope  that  a  brighter  future  is  in  store 
for  that  country. 

At  the  forthcoming  Industrial  Exhibition, 
Ireland  will  occupy  about  10,000  square  feet 
of  fioor  and  counter,  and  14,000  of  wall  space. 
In  the  section  relating  to  manufactures  there 
are  more  exhibitors  than  in  the  other  three 
combined.  From  Cork  the  contributions  will 
comprise  marble,  pottery  clay,  fine  sand  and 
silex  for  glassmaking,  wool,  leather,  fViezes, 
blankets,  ginghams,  models  of  inventions  in 
machinery,  and  cabinet  work.  From  Clonmei 
— cutlery,  ivory  turning,  crochet  and  other 
work;  woollens,  models  of  agricultural  imple- 
ments. From  Tipperary— coal,  copper  ore,  <fcc. 
From  Kilkenny — the  marbles  for  which  it  is 
so  celebrated,  Kellymont  flags,  anthracite  coal, 
hunting  breeches,  and  friezes,  and  specimens 
of  the  leather  used  in  making  them ;  together 
with  an  interesting  cabinet  of  the  materials 
used  in  the  manufacture  of  artificial  flies  for 
anglingf  flies  and  fishing  tackle.  From  Wex- 
ford— porphyiy,  sand  for  glass,  day,  the  her- 
ring nets  made  by  the  fishermen  of  that  loca- 
lity, models  of  machineiy,  architectural  mo- 
dels, and  philosophical  instruments.  From 
Limerick — the  beautiful  Limerick  lace,  gloves, 
brushes,  cutlery,  army  clothing,  fishing  tackle, 
worsted  work,  leather,  and  tobacco;  in  raw 
materials,  alumina,  silex,  pottery  clay,  fire-clay 
slates,  fiagstones,  building  stone,  marbles, 
copper  and  iron  ore  i  in  fancy  woods,  bog  oak, 
bog  yew,  and  arbutus ;  and  in  the  mechanical 
section,  models  of  machinexy  and  inventions ; 
and  from  Motmtmellick,  the  bits  and  stirrups 
for  which  it  is  famous.  These  are  from  the 
south  and  west  of  Ireland;  the  north  and 
east  will  contribute  yet  more  largely. 

IRI'DIUM.  This  rare  metal  is  found  com- 
bined with  platinum  in  the  ores  of  the  latter 
metal,  from  which  it  may  be  separated  by  a 
complex  chemical  process.  A  few  minute 
grains  of  native  iridium  have  been  found, 
but  it  is  rarely  so  met  with.  Iridium  is  brittle, 
and  when  carefully  polished  has  the  appear- 
ance of  platinum.  When  heated  to  redness 
in  the  air,  if  in  a  state  of  fine  division  (which 
is  obtained  by  precipitation),  it  is  oxidised,  but 
not  if  in  mass.  Iridium  is  with  difficulty  acted 
upon  by  acids.  It  combines  chemically  with 
many  simpler  substances ;  but  its  usefulness 
has  not  yet  become  very  great. 

IRON  AND  ITS  ORES.  Of  all  ihe  metals 
iron  is  the  most  widely  diffiised,  the  most 
abundant,  and  the  moat  useftd.    It  is  found 
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not  only  intennized  with  soils,  and  contained 
in  rocks  and  minerals,  bat  it  is  e^en  met  with 
in  some  animal  and  vegetable  bodies,  and  also 
in  mineral  waters.  It  occors  rarely  in  nature 
in  the  metallic  state,  for  almost  the  whole  of 
it  that  has  been  found  occurs  as  meteoric  iron 
containing  nickel,  or  in  meteoric  stones.  It  is 
mostly  found  either  combined  with  oxygen, 
oxygen  and  carbonic  add,  or  sulphur.  The 
best  iron  ores  are  oxides,  which  occur  in  pri- 
mitive countries,  where  they  generally  form 
very  large  beds ;  such  are  those  of  Sweden : 
but  the  greater  part  of  the  iron  ore  of  Britain 
is  an  impure  carbonate. 

When  separated  from  its  ores,  the  colour  of 
iron  is  grayish  white  with  a  tint  of  blue.  It  is 
extremely  ductile,  so  that  it  maybe  drawn  into 
wire  finer  than  the  human  hair,  but  it  cannot 
be  beaten  into  vezy  thin  leaves.  It  is  of  all 
metals  the  most  tenacious,  for  a  wire  -^ili  of 
an  inch  in  diameter  is  capable  of  supporting  i^ 
weight  of  about  550  lbs.  It  is  susceptible  of 
a  high  polish.  It  is  combustible  when  minutely 
divided,  as  in  the  state  of  filings.  It  is  vexy 
hard  at  common  temperatures,  and  this  pro- 
perty may  be  increased  by  its  being  heated 
and  then  suddenly  cooled;  it  then  however 
becomes  brittle.  It  requires  a  most  intense 
heat  to  melt  it ;  but  when  heated  to  redness 
it  becomes  soft  and  pliable,  and  possesses  the 
valuable  property  of  welding^  that  is,  two  pieces 
of  red -hot  iron  may  be  made  to  unite  by  ham- 
mering. Its  texture  is  fibrous.  Its  specific 
gravity  is  about  7.77 ;  but  this  varies  in  some 
degree  according  to  the  extent  to  which  it  has 
been  drawn,  rolled,  or  hammered,  and  it  is 
increased  by  fusion.  Iron,  or  rather  steel,  is 
capable  of  being  rendered  permanently  mag- 
netic. Iron  has  great  affinity  for  oxygen  and 
sulphur,  and  some  other  elementary  bodies, 
and  combines  with  them  in  various  propor- 
tions. 

The  chief  ores  of  iron  are  the  foUowiog : — 
Oxydulotu  or  Magnetic  ;  Specular  or  Mica- 
ceous ;  Ooethite  ;  Iron  Froth  ;  Bed  HemaiUe  ; 
Brown  Hematite  ;  Carbonate  of  Iron^  or  Spa- 
iKote  Iron  Ore;  and  Clay  Iron  Stone,  The 
last  named  is  the  most  abundant  in  this 
countiy. 

Of  the  valuable  chemical  substances  in 
which  iron  forms  an  ingredient,  it  is  difficult 
to  give  even  a  list :  so  numerous  and  varied 
are  they.  Steel  and  black  lead  consist  of  iron 
and  carbon ;  green  vitriol  is  sulphate  of  iron. 
The  presence  of  phosphorus  in  iron  is  said 
to  give  it  what  iron  manufacturers  call  the 
cold  tkori  quality.  The  acetate  of  iron  is  much 
used  in  calico  printing. 

The  Allocs  of  Iron  are  much  less  useful 
than  might  be  expected  from  the  extrome 


utility  of  the  metal  itselt  Polosttmi  and  iron, 
and  iodium  and  iron,  combine  when  beat  is 
i^>plied  to  them :  the  alloys  are  more  ftiaible 
than  pure  iron,  especially  when  in  contact  with 
the  air;  and  they  are  decomposed  by  air  and 
water.  SHidum  and  iron  form  an  alloy  which 
is  ductile  or  brittle  according  to  the  quantity 
of  charcoal  which  it  contains.  Aruine  and 
iron  form  an  alloy  which  has  a  grayish  white 
colour,  does  not  obey  the  magnet,  is  reiy 
brittle,  and  much  more  fusible  than  iron. 
Chromium  and  iron  form  an  alloy  very  little 
known.  With  colmmHum  a  hard  brown  alloy 
is  formed.  Zinc  gives  a  white  and  brittle  alloy 
with  nron.  Tin  and  iron  form  the  alloy  seen 
on  tin-plate  ware.  Antimong  and  iron  unite 
when  heated  together  in  dose  vessels :  the 
alloy  is  white,  hard,  brittle,  and  its  spedfio 
gravity  is  less  than  that  of  the  mean  of  the 
two  metals.  No  metal  appears  to  deprive  iron 
more  of  its  magnetic  property  than  antimony. 
Cobalt  and  iron  form  a  hard  magnetio  alloy. 
Nickel  and  iron  form  the  meteoric  alloy.  S'a- 
muth  combines  with  difficulty  with  iron.  Mo- 
lybdenum  forms  with  it  a  blueish  gray  brittle 
alloy.  The  alloy  of  copper  and  iron  is  mag- 
netic. Silver  combines  readily  with  iron  when 
they  are  fused  together,  but  they  separate  on 
solidification,  and  globules  of  silver  appear  on 
the  surface  of  the  alloy.  With  mercury  a  white 
tenacious  alloy  is  formed.  Lead  andiron  com- 
bine with  difficulty.  Bhodutm^  iridium,  tung- 
sten, and  platinum  may  all  be  made  to  fonn 
alloys  with  iron.  €Md  and  iron  combine  with 
facility;  a  compound  of  eleven  parts  of  gold 
and  one  part  of  iron  is  nearly  white,  and  toy 
ductile. 

IRON  MANUFACTURE.  The  art  of 
smelting  iron  was  practised  in  this  ooontiy 
during  the  time  of  the  Roman  occupation,  and 
in  many  andent  beds  of  cinders,  the  reftise  of 
iron-works,  Roman  coins  have  been  found. 
The  prindpal  ancient  seats  of  the  iron  mann- 
facture  in  this  country  appear  to  have  been 
Sussex  and  the  Forest  of  Bean,  or  Ardep,  as 
it  was  then  called.  Remains  of  andent  iron- 
Aimaces  have  been  noticed  in  Laneashii«« 
Staffordshire,  and  Yorkshire.  The  art  of  work- 
ing in  iron  and  steel  was  much  pradif  ed  in 
this  island  before  the  Norman  Conquest  At 
the  present  day  the  chief  iron  manufaetoring 
districts  in  this  country  are  the  Lanaik  district 
of  ScoUand,  South  Wales,  and  South  Stafibid- 
shire ;  the  works  distributed  in  other  parts  of 
the  kingdom  are  much  less  extensive,  though 
many  even  of  these  are  of  great  import- 
ance. 

There  are  two  distinct  qualities  into  which 
this  metal  is  commonly  divided,  via.  fiy-**** 
and  maliea^  ox  bar  iron^  the  second  beiBg  the 


1069 


IRON  MANUFACTURE. 


IRON  MANUFACTURE. 


1070 


result  of  an  extension  of  the  processes  neces- 1 
saiy  for  the  production  of  the  first  kind. 

The  first  process  is  that  of  reducing  the 
iron-stone  or  ore,  or,  as  it  is  technically  called, 
the  mtiitf,  into  a  metallic  state  hy  means  of 
fusion.      This  operation  is  conducted  in  a 
biast-ftimaee  or  tmeUinff-Jwrnaee,     [FuBNACE.] 
The  furnace  is  charged  from  the  top  with 
certwn  proportions  of  iron  ore,  coke,  and  lime- 
stone. The  ore  is  previously  roasted  in  a  kiln, 
ID  order  to  drive  off  the  water,  sulphur,  and 
arsenic,  with  which  it  is  more  or  less  combined 
in  its  native  state :  by  this  process  it  loses 
one«ixth  part  of  its  weight    A  furnace  of  Uie 
size  commonly  used  in  Wales  will  produce 
from  5  to  6  tons  of  pig-iron  in  twelve  hours. 
For  the  largest  quantity  the  furnace  is  charged 
progressively  with  19  tons  of  roasted  iron  ore, 
2^i  tons  of  coke,  and  about  6  tons  of  lime- 
stone.   These  ingredients  are  supplied  at  50 
rharges,  and  are  intimately  mixed  together  in 
the  furnace.     The  limestone  is  broken  into 
small  pieces,  and  is  used  to  act  as  a  flux  to 
the  ore  and  promote  its  iusion.     The  heat 
that  would  be  produced  in  any  furnace  by 
merely  setting  fire  to  the  fuel  which  is  con- 
tained in  it  would  be  altogether  insufficient 
for  the  fusion  of  the  ore,  if  its  intensity  were 
Dot  promoted  by  the  forcing  in  of  a  current  or 
blast  of  air.    For  this  purpose  it  is  necessary 
to  Dse  a  strong  mechanical  force,  and  of  late 
years  the  agency  of  steam  has  be^  most  com- 
monly employed  for  this  purpose.    The  blast 
is  carried  into  an  intermediate  chamber  of  a 
spherical  or  cylindrical  shape,  called  a  regu- 
lator ;  and,  as  the  air  is  in  a  state  of  conden- 
sation when  admitted,  its  effort  to  expand 
itaelf  again  to  its  natural  volume  caiues  the 
eoDtinnous  and  regular  supply  to  the  fomace 
which  is  necessary.    The  air  thus  forced  into 
the  furnace  keeps  the  heat  at  a  degree  of  in- 
taweoess  which  is  indispensable  for  the  smelt- 
ing of  the  ore.    A  most  important  improve- 
ment was  made  by  Mr.  Neilson,  some  years 
•go,  in  using  the  hot  bUut  instead  of  the  cold, 
thit  is,  drying  and  highly  heating  the  air  be- 
fore it  is  forced  into  the  furnace.    This  has 
proved  to  be  the  most  valuable  and  economical 
of  all  modem  inventions  in  the  iron  manufac- 
ture. 

The  iron  is  run  from  the  fiimace  evexy 
twelve  hours,  by  tapping  the  front  of  the  fur- 
nace on  A  level  with  the  bottom  of  the  hearth, 
^hen  the  fbmace  is  tapped,  the  metal  is 
allowed  to  run  into  channels  formed  in  the 
sand  of  the  smelting-house  floor.  The  names 
of  §ow-metal  and  puf-metal,  which  were  origi- 
nally given  by  the  workmen,  signify  in  one 
cHe  the  blocks  of  iron  which  are  formed  in 
the  large  ipaiii  channels,  and  in  the  other  case 


the  smaller  blocks  which  are  formed  in  smaller 
side  channels  communicating  with  the  larger 
ones. 

The  quality  of  pig-iron  varies  according 
to  the  purposes  for  which  it  is  intended,  and 
depends  not  only  upon  the  quality  of  the  ore, 
but  also  upon  that  of  the  fuel.  The  principal 
division  is  into  foundry-iron  and  forge-iron ^  the 
former  being  used  for  castings,  the  latter  for 
conversion  into  malleable  iron.  Foundry-iron 
is  further  divided  into  three  qualities,  distin- 
guished by  the  numbers  1,  2,  and  3,  and  dif- 
fering in  the  amount  of  carbon  combined,  the 
fluidity  when  melted,  and  the  hardness  when 
cooled.  Forge  iron  is  divided  also  into  three 
qualities,  and  is  distinguished  as  bright  iron, 
mottled  irottf  and  white  iron^  which  names  are 
indicative  of  the  appearance  which  each  quality 
presents  to  the  eye ;  they  have  less  carbon, 
less  fluidity,  and  more  haniness,  than  foundry 
iron. 

Forge  or  bar  iron  is  pig-iron  f^eed  from  car- 
bon and  oxygen.  The  first  operation  for  pro- 
ducing this  change  is  called  refining,  and  is 
performed  in  small  low  furnaces,  about  three 
feet  square  at  the  base,  having  the  bottom,  or 
hearth,  of  fire  bricks,  and  the  sides  of  cast 
iron,  made  hollow  to  allow  a  stream  of  water 
to  pass  constantly  through,  which  prevents 
their  being  quickly  burnt  away ;  near  the  top 
are  holes  for  the  insertion  of  blast-pipes.  The 
iron  is  kept  in  a  state  of  f^ion  in  the  refinery 
for  some  time  exposed  to  an  intense  heat  pro- 
duced by  a  strong  blast,  and  is  then  run  out 
into  a  flat  mould  twenty  feet  long  by  two  wide, 
placed  over  a  cistern  of  water,  where  it 
speedily  cools  into  a  bright  brittle  state. 

The  first  process  employed  for  making  bars 
is  called  puddlingftaid  is  performed  in  a  rever- 
bertUorjf  or  puddling  furnace,  [FimNAOE.]  The 
quantity  of  refined  metal  put  into  this  pud- 
dling-ftimace  at  each  charge  is  from  8|  to  4 
cwt  In  about  half  an  hour  fh>m  the  charging 
of  the  ftaiaoe  the  metal  begins  to  melt  The 
puddler  then  observes,  through  a  small  hole 
provided  for  that  purpose  and  for  the  intro- 
duction of  his  tools,  the  progress  of  the  work. 
The  business  of  the  puddler  is  so  to  dispose 
of  the  pieces  of  metal,  moving  them  by  means 
of  his  tools,  as  to  ensure  an  equable  applica- 
tion of  heat  to  the  mass.  When  the  whole 
quantity  is  fully  melted,  the  puddler  sturs  the 
metal  about  briskly,  changing  his  tools  contin- 
ually, that  they  may  not  be  melted.  By  means 
of  this  agitation  the  metal  gives  off  an  elastic 
fiuid,  and  after  a  time  becomes  thick,  and 
grows  increasingly  so,  until  it  loses  all  fluidity 
and  forms  into  lumps.  The  contents  of  the 
furnace  are  then  divided  into  five  or  six  por- 
tions by  the  puddler,  and  each  is  made  up  bj 
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meana  of  his  tools  into  a  spherical  form. 
These  balls  are  technioally  called  blooms. 
Behig  taken  from  the  puddling-farDace,  they 
are  snbjectod  each  to  ton  or  twenty  blows  from 
a  heavy  hammer  (called  shingling),  or  to  an 
intense  pressure  by  a  machine  called  a  gqueezer, 
which  makes  them  more  compact  and  gires 
them  a  shape  more  convenient  for  going 
through  the  rollers.  These  rollers  consist  of 
two  cylinders  working  in  contact,  and  having 
on  their  snrfhces  a  series  of  grooves,  varying 
in  size.  The  iron  is  passed  through  all  these 
grooves  in  succession,  until  it  is  reduced  to  the 
requisite  width  and  thickness.  It  is  thus  con- 
verted from  a  ftisiblo,  hard,  and  brittle  sub- 
stance, to  a  tough  and  elastic  bar  which  is 
hardly  ftisible,  and  which,  from  its  property  of 
yielding  and  altering  its  form  under  the  ham- 
mer, has  acquired  the  name  of  malleable  iron. 
The  bars,  when  they  have  been  passed 
through  these  rollers,  and  while  yet  hot,  are 
cut  into  convenient  lengths  and  taken  to  the 
balling'fumace,  the  shape  and  construction 
of  which  resemble  those  of  the  puddling 
tonace.  In  this  balling  ftimace  the  bars 
are  piled  evenly,  so  that  one  bar  does 
not  project  beyond  another.  Several  of 
these  piles,  eaoh  of  which  is  composed  of  five 
or  six  bars,  are  placed  at  once  in  the  ftimaoe,and 
when  sufficiently  heated,  so  that  they  will  weld 
together,  the  piles  are  taken  out  separately, 
and  are  passed  again  through  rollers  similar 
in  construction  to  those  described  above,  but 
differing  from  eaoh  other  in  the  form  of  their 
orifices  and  grooves,  so  that  either  round  or 
fiat  or  square  rods  and  baia  may  be  produced 
at  the  pleasure  of  the  maker,  and  these,  when 
weighed  and  put  up  into  bundles,  are  ready 
fbr  sale. 

The  progress  of  the  Iron  Manufacture  in 
this  country  has  been  astonishing.  The  quan- 
tity of  iron  made  in  diflbrent  years  presents 
the  following  results  i — 

1740        . .  17,800  tons. 

1760        ..  92,000    „ 

1788         ..  68,000    „ 

1706         ..  126,000    „ 

1806         ..  350,000    „ 

1880        ..  400,000    „ 

1880         ..  677,417    „ 

1840         ..         1,896,400    „ 
1848         ..         1,098,666    „ 
The  quantity  of  neariy  two  million  tons  in 
1848  was  thna  made  up } — 

England        . .        736,800  tons. 
Wales  ..        782,800    „ 

Scotland        ..        639,068    „ 


1,998,668  tons. 
The  near  approaoh  of  Wales  to  England  in 


produce  is  remarkable,  and  shews  how  rapidly 
the  iron  manufacture  of  South  Wales  in\ist 
have  been  extending. 

In  1706  each  furnace  throughout  the  king. 
dom  yielded  an  average  produce  of  about  1000 
tons  of  uron  annually ;  in  1819  the  average 
yield  was  about  6000  tons :  so  great  have  been 
the  improvements  in  the  manufacture.  In 
1848  the  total  number  of  furnaces,  in  and  out 
of  blast,  was  623.  The  price  of  bar  iron,  at 
the  dose  of  ten  successive  years,  was  as  fol- 
lows :--1840,  £ei ;  *41,  JB  64  ;  '42,  JC6 ;  '43, 
£!ii  '44,^61;  '45,  jGIO;  '46,  ^£81;  '47,  Qi; 
'48,  £  6}  ;  '49,  £  5i.  Best  iron,  angle  iron, 
rail  iron,  sheet  iron,  and  hoop  iron,  all  exceed 
the  above  prices  by  5».  to  40*.  per  ton.  Tbe  . 
highest  price  of  pig  iron  for  the  last  twenty 
years  has  been  jC6f  per  ton ;  and  the  lowest 
about  £2, 

Afewfrulher  details  of  the  iron  district 
will  be  found  under  Glasgow,  Merihyb, 
Staffordshire,  Wales,  &c 

Our  Exports  of  iron  are  very  large.  In 
1840  the  quantity  of  Bar,  Pig,  Bolt,  Rod, Wire, 
Cast,  and  Wrought  iron  exported  was  77.i,P65 
tons ;  besides  iron  in  the  forms  of  steel,  cut- 
lery, hard  ware  and  machinery,  to  the  value 
of  4,077,161/. ;  making  altogether  a  valne  of 
about  nine  millions  sterling. 

The  various  manufactures  in  which  iron  or 
steel  are  employed  to  considerable  extent  are 
noticed  under  their  proper  headings  iiitliis 
work ;  such  as  Cutlert,  Files,  Nails,  Seed 
LEB,  Saws,  &c.  ;  see  also  Steel  Manitacttse. 
We  may  notice  here  the  modem  and  vertuse- 
M  form  of  galvanized  tinned  iron^  as  pre- 
pared under  the  patent  of  Messrs.  Moren^ood 
and  Rogers.  The  sheeto  are  rolled  in  the 
Qsual  way,  to  any  required  degree  of  thinness  : 
some  are  kept  in  the  original  flat  stAti^; 
while  others  are  corrugated^  or  brought  to  the 
form  of  alternate  ridges  and  hollows.  Both 
surfaces  fire  covered  with  a  layer  of  tin  by  the 
galvanic  process,  analogous  to  those  noticed 
under  Elbctro-Metaixcbgy.  This  material, 
either  in  the  flat  or  the  oormgated  form,  v>> 
used  for  roofing,  ships'  bolts  and  sheathing. 
oarriage  roofe,  tunnel  linings,  gutters,  pip^"*^* 
cisterns,  chimney  pots,  oowls,  baths,  cans 
buckets,  coal-boxes,  stove  pipes,  and  numeron* 
other  articles.  Temporary  houses  and  stores 
made  of  oorrugated  iron,  are  sent  out  to  tha 
colonies  and  California. 

It  is  to  be  hoped,  and  reasonably  expfctM, 
that  every  department  of  a  manufacture  on 
whioh  so  much  of  the  prosperity  of  England 
depends,  will  be  well  represented  at  the  ap- 
proaching Exhibition.  Kor  is  it  less  to  b(« 
desired  that  foreign  countries  should  shew 
their  strength  in  the  same  direction. 
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LRBIGATION.  In  Ohina  and  in  India,  u 
well  as  in  Egypt,  ingenioos  modes  of  catering 
lands  haye  been  adopted  from  the  most  re- 
mote ages.  No  expense  has  been  thought  too 
great  to  seeute  a  supply  of  water,  and  to  dis- 
tribnte  it  in  the  most  adtantageons  manner. 

The  whole  art  of  irrigation  may  be  deduced 
fivm  two  shnple  rules :  flnt,  to  give  a  suffl- 
rient  supply  of  water  during  all  ue  time  the 
plants  are  growing ;  and,  secondly,  never  to 
allow  it  to  accumulate  so  long  as  to  stagnate. 
The  supply  of  water  must  come  from  natural 
lakes  and  rirera,  or  i^om  artificial  wells  and 
pond%  in  which  it  is  collected  in  sufficient 
quantity  to  disperse  it  oter  a  certain  surface. 
As  the  water  must  flow  over  the  land,  or  in 
channels  through  it,  the  supply  must  be  above 
the  level  of  the  land  to  be  irrigated.  But 
there  must  also  be  a  ready  exit  for  the  water, 
and  therefbre  the  land  must  not  be  so  low  as 
the  natural  level  of  the  common  receptacle  of 
the  waters,  whether  it  be  a  lake  or  the  sea,  to 
which  they  itm. 

When  there  is  a  considerable  fall  and  a 
suffldent  supply  of  water,  a  series  of  channels 
may  be  made,  so  situated  below  each  other, 
tbat  the  second  collects  the  water  which  the 
first  has  supplied,  and  in  its  turn  becomes  a 
feed^to  irrigate  the  lower  parts  of  the  decli- 
vitj :  a  third  channel  receives  the  water  and 
distributes  it  lower  down,  until  the  last  pours 
it  into  the  river.  This  is  called  catch-work^ 
because  the  water  is  caught  from  one  channel 
to  another.  When  the  surface  to  be  irrigated 
n  very  flAt  and  nearly  level,  it  is  necessary  to 
form  attlflcial  slopes  for  the  water  to  run  over; 
the  whole  of  the  ground  is  laid  in  broad  beds, 
undolsting  like  the  waves  of  the  sea ;  and  the 
water,  carried  along  the  ridge  of  each  bed,  is 
allowed  to  flow  down  the  slopes.  When  it  is 
intended  to  form  a  water-meadow  on  a  surface 
wtseh  is  nearly  level,  the  whole  of  the  land  is 
hod  in  beds  aboat  90  or  30  feet  wide,  the  mid- 
dle or  crown  of  these  beds  being  on  s  level 
with  the  main  feeders,  and  the  bottoms  or 
dndna  on  a  level  with  the  lower  exit  of  the 
water,  or  a  little  above  it.  Orass-seed  being 
sown  over  these  beds,  the  water  may  be  let  on 
for  a  very  short  time,  to  make  them  spring. 
As  soon  as  the  grass  is  two  or  three  inches 
•bove  ground,  a  regular  flooding  may  be  given 
■nd  in  a  veiy  short  time  the  sward  will  be 
eompleie.  Instead  of  sowing  seed,  tufts  of 
gms  est  from  old  sward  may  be  spread  over 
the  newly  fonned  beds,  and  th^  will  soon 
cover  the  gftnind. . 

The  mles  for  a4}tisting  the  time  and  mode 
of  irrigation  to  the  growth  of  the  plants  are 
smong  the  stadias  of  practical  agriculture. 

IS&B.    This  French  department  has  a 


more  than  usually  varied  produce,  including 
wheat,  lye,  barley,  maize,  buckwheat,  peas  and 
beans,  potatoes,  fruit  of  all  kind,  walnuts, 
mulberries,  almonds,  medicinal  plants,  hemp, 
ieo.  Vines  are  mostly  grown  in  the  fertile 
valleys,  trained  either  to  greenwood  supports 
of  maple  or  cheny-tree,  or  to  dry  tall  poles  of 
chestnut  wood ;  vines  thus  grown  ai^  called 
high  rines  (hautins).  But  on  the  hill  slopes 
in  favourable  situations  and  in  the  Rh6ne  dis- 
trict, the  low  vines,  as  they  are  called  when 
unsupported,  produce  a  stronger  better-keeping 
wine,  and  more  fitted  for  transport  The  pro- 
duce of  wine  in  ordinaiy  years  is  5  to  6  million 
gallons,  the  best  of  which  is  produced  in  the 
neighbourhood  of  the  Bh6ne.  The  mulberry 
grounds  are  extensive;  the  number  of  trees 
exceeds  a  million. 

In  mineral  wealth  the  department  is  very 
rich.  Iron,  lead,  copper,  and  coal  mines  are 
worked ;  gold  and  silver  mines  have  been 
worked,  but  are  now  abandoned.  In  the  year 
1887  a  vein  of  platina  was  discovered  in  the 
valley  of  the  Drac.  Marble,  granite,  por- 
phyiy,  gypsum,  slate  are  quarried.  Antimony, 
zinc,  cobalt,  rock-crystal,  vitriol,  sulphur  are 
found. 

The  industrial  products  consist  of  sailcloth, 
table  and  household  linen,  gloves,  soldiers' 
uniforms,  calicoes,  printed  cottons,  oil,  tur- 
pentine, liqueurs,  and  mineral  acids.  There 
are  iron,  copper,  and  lead  foundries,  steel 
works,  zinc  and  copper  rolling  factories,  mar- 
ble sawing  mills,  paper  and  vellum  works, 
naileries,  dyehouses,  glass-works,  cotton  yam 
manufactories,  magnaneries,  and  silk  throwing 
establishments. 

Of  the  manufacturing  towns  of  this  depart- 
ment, Vienne  is  among  the  most  conspicuous. 
It  is  one  of  the  principal  seats  of  the  woollen 
manufactures  in  the  south  of  France;  common 
cloth,  pasteboard,  soap,  leather,  glass  bottles, 
paper,  chemical  products,  &c.,  are  also  made ; 
and  ^ere  are  establishments  for  reeling  and 
throwing  silk,  dye-houses,  iron  frunaces,  steel 
works,  sheet  copper  and  lead  works,  copper 
and  brass  foundries. 

I8IN0LASS.  This  remarkable  substance, 
one  of  the  purest  kinds  of  glue,  or  animal 
gelatin,  is  made  chiefly  in  Russia,  tnrni  the 
dense  membrane  which  forms  the  air-bladder 
of  the  sturgeon  and  other  fishes  of  the  same 
family. 

1591  owts.  of  isinglass  were  Imported  in 
1848. 

ITALY.  Brief  sketches  (for  they  can  only 
be  brief  in  this  work)  illustrative  of  tlie  pro- 
duce, manufactures,  and  commerce  of  this 
beautiful  coimtry,  will  be  found  under  thtf 
names  of  the  ehief  states  and  cities  which 
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compose  the  Italian  peninsulA ;  snoh  as  Lom- 
BABDY,  Naples,  Vsnicb,  &c 

IVORY.  This  delicate  sabstanoe,  derived 
from  the  tusks  of  elephants,  is  extensively 
need  for  the  handles  of  knives  and  forks,  and 
for  making  or  embellishing  numberless  small 
articles  in  general  use.  The  prinoipal  supplies 
of  elephants'  tusks  to  this  oountiy  are  from 
the  west  coast  of  Africa  and  from  Ceylon.  The 
remaining  imports  are  from  the  coast  of  Bar- 
baiy,  the  Cape  of  Good  Hope,  Madagascar, 
and  Siam.  The  quantity  imported  annually 
is  about  5500  cwts.,  of  which  about  4500  cwts. 
are  retained  for  consumption. 

The  demand  for  ivoiy  has  much  increased 
within  the  last  few  years,  and  the  supply  can 
scarcely  keep  up  with  it  A  great  quantity  is 
now  brought  over  by  the  Peninsular  Com- 
pany's steamers  from  Alexandria,  sometimes 
as  much  as  20,000/.  worth  in  one  cargo.  This 
portion  of  the  trade  consists  chiefly  of  wild 
elephants'  tusks  which  have  been  shed  in  the 
deserts  of  Arabia,  and  bought  up  by  the  Pacha 
of  Egypt  for  sale  to  English  buyers. 

The  teeth  and  tusks  of  the  elephant,  hippo- 
potamus, wild  boar,  and  narwahl,  all  form 
ivory  of  various  kinds ;  though  the  tusk  of  the 
elephant  is  that  which  usually  goes  by  the 


name.    Ivoiy  was  used  for  some  of  the  colos- 
sal statues  of  the  ancients,  especially  the  far- 
famed  statue  of  Jupiter  by  Phidias.    Among 
the  modems,  the  Chinese  show  great  skill  in 
working  ivoiy,  especially  in  the  production  of 
elaborate  carvings.    Ivory  is  used  for  billiard 
and  bagatelle  boards ;  for  veneers ;  for  scales 
connected  with  mathematical  instruments  *, 
for  artificial  teeth ;  for  miniature  tablets ;  for 
combs ;  for  flutes ;  and  for  numerous  other 
purposes.    Ivory  is  worked  into  form  by  saws 
files,  and  edge-tools,  used  with  great  care  aod 
delicacy.    It  may  be  etched  by  using  an  etch- 
ing ground  of  nearly  the  same  kind  as  thai 
employed  by  engravers ;  and  it  maybe  stained 
or  dyed  of  various  colours. 

Mr.  Cheverton  in  1850  patented  a  mode  of 
making  what  he  terms  artificial  ivoiy.  It  con- 
sists in  giving  an  ivtiiy-like  surface  to  gypsum 
or  alabaster.  The  ornaments  or  other  articles 
made  of  this  material,  are  exposed  for  forty- 
eight  hours  to  a  temperature  of  300^  Fah^b; 
which  the  moisture  is  driven  oC  They  are 
then  immersed  till  saturated  in  olive  oil  or  in 
white  hard  varnish ;  and  after  being  steeped 
several  times  in  warm  water,  they  are  polished 
with  whiting  or  putty  powder,  by  which  they 
obtain  an  ivory-like  surface. 


JAOQUABD  LOOM.  The  Jaoqnard  Loom, 
or  more  correctly  Jacquard  appendage  to  the 
loom,  is  the  most  beautiful  of  all  contrivances 
connected  with  weaving.  We  will  say  a  few 
words  of  the  inventor  and  of  the  machine. 

Joseph  Marie  Jacquard  was  bom  at  Lyon 
in  1752,  of  humble  parents,  both  of  whom 
were  employed  in  operations  connected  with 
weaving.  His  parents  died,  leaving  him  a 
small  property,  which  he  employed  in  the  at- 
tempt to  establish  a  business  in  the  weaving 
of  figured  fabrics.  The  undertaking  failed, 
and  he  was  compelled  to  sell  his  looms  in 
order  to  pay  his  debts.  He  subsequently  mar- 
ried, and  oooupied  himself  with  ingenious 
schemes  for  improvements  in  weaving,  cuUeiy, 
and  type-foun<Ung,  which  produced  nothing 
for  the  support  of  his  family.  In  1792  he 
assisted  in  the  defence  of  Lyon  against  the 
army  of  the  Convention.  Being  denounced 
after  the  reduction  of  Lyon,  he  was  compelled 
to  fly.  When  he  was  enabled  to  return,  and 
Lyon  began  to  rise  from  its  ruins,  Jacquard 
applied  himself  with  renewed  energy  to  the 
pMfeotioD  of  the  beautiful  apparatus  for  flgui«d 


weaving  which  bears  his  name.    He  had  con- 
ceived the  idea  of  such  an  iq^paratos  as  early 
as  1790,  and  he  now  suoceeded,  though  but 
imperfectly,  in  accomplishing  his  end.    His 
machine  was  presented,  in  September  IBOU 
to  the  national  exposition  of  the  products  of 
industry,  the  jury  of  which  awarded  him  a 
bronze  medal  for  its  invention.    In  the  same 
year  he  obtained  a  patent,  or  *  brevet  dinveiv- 
tion,'  for  a  term  of  ten  years.    About  the  same 
time  his  attention  was  accidentally  directed  to 
the  construction  of  a  machine  for  weaving  neto 
for  fishing  and  maritime  purposes.  Heaeoom- 
plished  the  desired  object,  but,  having  amused 
himself  and  his  friends  with  his  contrivance, 
he  threw  it  aside.     His  machine-made  net 
however  fell  into  the  hands  of  the  prHet  at 
Lyon,  and  the  result  was  that,  accotding  to 
the  arbitrary  fashion  of  the  time^  lie  and  his 
machine  were  placed  under  anraet  and  con- 
veyed to  Paris,  where  the  invention  waa  sub- 
mitted to  inspectors,  amongst   whom   wen 
Napoleon  and  Camot,  and  a  gold  medal  was 
awarded  to  him  in  February  1801.     In  l&OA 
Jacquard  returned  to  Lyon,  where  hi»  was  long 
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engaged  in  superintending  the  introduction 
of  his  inTentions  for  figured  weaving  and  for 
making  nets,  in  which  he  was  powerfully 
aided  by  Camille  Pemon,  a  rich  manufac> 
tnrer.  For  some  years  Jacquard  had  to  struggle 
against  much  opposition  and  prejudice  on  the 
part  of  the  Lyonese  weavers ;  but  before  his 
death,  in  1834*  he  had  the  pleasure  of  knowing 
that  his  ingenious  invention  had  become  ex- 
tensively employed. 

The  apparatus  which  cost  Jacquard  so  much 
thought  and  anxiety  is  intended  to  facilitate 
the  weaving  of  figured  patterns  on  cloth  of 
any  kind.  In  plain  weaving  the  weft  or  cross 
tfazeads  pass  alternately  under  and  over  the 
warp  threads,  forming  a  perfectly  regular  in- 
teriacxng ;  but  in  pattern  or  figure  weaving, 
the  device  is  made  by  irregularities  in  these 
alternations ;  sometimes  two  or  more  threads 
ire  crossed  over  at  one  time,  without  any  in- 
termediate under-crossing.  When  the  shuttle 
with  the  weft  thread  has  to  be  thrown  from 
edge  to  edge  of  the  warp  or  web,  some  of  the 
varp  threads  have  to  be  lifted  up  to  allow  it  to 
pass ;  and  the  Jacquard  apparatus  assists  in 
this  elevation,  which  depends  (in  every  throw 
of  the  shuttle)  on  the  pattern  to  be  woven. 
Hiere  are  numerous  cards  (as  many  as  500 
for  a  complicated  pattern),  formed  of  paste- 
boaid,  and  pierced  with  holes.  Eveiy  card  has 
1  certain  relation  to  one  throw  of  the  weft' 
thread ;  and  the  number  and  arrangement  of 
the  holes  determine  which  warp  threads  shall 
be  dravm  up  to  let  the  weft  pass.  The  cords 
are  linked  together  into  an  endless  chain, 
vfaich  is  passed  over  a  hollow  box  at  the  top 
of  the  loom.  The  chain  is  made  to  rotate 
sbwly,  one  movement  for  every  weft  thread 
thnnm ;  and  each  card  in  turn  acts  upon  a 
taies  of  levers  by  which  the  warp  threads  are 
i«ised  :  the  blank  part  of  each  card  acts  upon 
tike  levers ;  while  the  perforated  parts  allow 
tJie  lerers  to  pass  into  the  holes  without  being 


Mr.  Mackenzie  has  recently  patented  a  ma- 
chine for  punching  the  holes  in  the  Jacquard 
(tfds.  Hitherto  this  operation  has  required 
tiro  woorkmen ;  one  to  *  read  the  pattern,'  as  it 
b  tennedv  and  one  to  arrange  the  punches ; 
bat  in  Mr.  Mackenzie's  arrangement,  the  per- 
vn  wlio  reads  off  the  pattern  plays  at  the 
ume  time  on  a  set  of  keys,  each  of  which  in- 
serts a  punch  into  its  proper  place. 

An  ingenious  variation  of  the  Jacquard  ap- 

^^trnteOB  hms  lately  been  patented,  in  which  the 

device  is  maiked  by  pms  on  a  rotating  barrel, 

instead  of  by  holes  in  a  chain  of  cards.    The 

fnnciple  U  the  same  as  that  of  the  barrel 

on^sn  mnd  the  musicsl  snuff-box ;  and  there 

vuiild  Bcem  to  be  no  reason  why  it  should 


not  apply  efficiently  to  the  weaving  appara- 
tus. 

JAGGERY.  This  is  the  name  given  to 
various  kinds  of  sugar,  made  and  used  in  the 
east  It  is  procured  by  evaporating  and  gra- 
nulating cocoa-nut  toddy.  Palmyra  toddy, 
Malabar  toddy,  and  Mysore  toddy — toddy  be< 
ing  a  general  name  for  the  fermented  juice  of 
the  palm.  Ten  gallons  of  the  toddy  yield 
nearly  thirty  lbs.  of  jaggery. 

JALAP,  is  obtained  from  the  Oanvolvulus 
Jalappa,  an  American  plant.  It  is  chielly 
shipped  from  Vera  Cruz,  and  takes  its  name 
from  the  town  of  Xalapa,  or  Jalapo,  in  the  in- 
terior. The  large  root,  which  often  weighs 
50  pounds,  is  divided  into  portions,  which  are 
hung  in  nets  over  a  fire,  and  dried  in  ten  or 
twelve  days.  It  occurs  in  commerce  in  irre- 
gular round  or  pear-shaped  masses,  which, 
when  good,  are  dry,  hard,  with  a  brown  shining 
fracture,  resinous,  not  light,  somewhat  tough. 
It  is  often  adulterated  with  portions  of  the 
root  of  white  bryony,  which  however  are  white, 
or  when  old,  gray,  not  heavy,  very  brittle, 
fhictare  not  resinous,  spongy,  without  smell, 
but  with  a  very  bitter  taste.  Dried  pears  are 
also  often  substituted  for  it;  but  they  may  be 
detected  by  being  laid  open,  when  the  core 
will  be  seen,  containing  the  seeds. 

Jalap  is  a  well-known  and  powerful  medi- 
cine ;  but  it  is  not  used,  so  far  as  we  are  aware, 
in  other  arts.  68,829  lbs.  of  Jalap  were  im  • 
ported  in  1848. 

JAMAICA.  The  staple  produce  of  this  the 
most  important  of  our  West  India  Islsnds, 
are  sugar,  rum,  and  molasses,  which  form  by 
far  the  most  important  articles  of  export  The 
sugar  plantations  are  very  numerous  and  ex- 
tensive, especially  in  the  lower  and  warmer 
tracts  of  the  island.  On  the  hills  and  their 
declivities  coffee  is  cultivated  to  a  great  ex- 
tent Next  to  these  the  pimento  plantations 
supply  the  most  important  article  of  export. 
Arrowroot,  indigo,  (which  formerly  was  much 
more  cultivated  than  at  present,)  ginger,  tur- 
meric, and  cacao  are  also  cultivated,  as  also  a 
little  tobacco.  Indian  com  is  universally  cul- 
tivated, and  yields  an  abundant  produce ;  two 
and  even  three  crops  of  it  can  be  raised  within 
the  year.  Guinea  com  is  cultivated,  as  are 
also  yams,  cassava,  sweet  potatoes,  a  few 
grasses,  and  a  great  variety  of  delicious  fhiits. 
The  forests  contain  mahogany,  satinwood, 
cedar,  fhstic,  logwood,  bamboo,  cocoa,  and 
various  other  trees. 

The  homed  cattle  are  very  numerous.  The 
horses  are  of  a  middle  size,  hardy  and  active, 
but  only  fitted  for  the  saddle  and  hamess. 
Mules  are  numerous,  and  employed  on  the 
sugar  estates.  Sheep,  goats,  and  hogs  abound. 
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AH  Idndfl  of  poultzy  are  raised  in  the  greatest 
abundance,  excepting  geese  and  ducks. 

The  greatest  part  of  the  produce  of  the 
southern  districts  is  sent  to  Kingtton^  the  chief 
town,  and  hence  exported  to  Europe  or  Ame- 
rica. A  railway  firom  Kingston  to  Spanish 
Town  was  completed  and  opened  in  1646. 

The  abolition  of  slaveiy,  and  (twelve  years 
afterwards)  the  change  in  the  sugar  duties, 
have  greatly  shaken  the  prosperity  of  Jamaica. 
It  was  so  essentially  a  protected  slave-holding 
state,  that,  bemg  now  left  to  its  own  resources, 
it  is  found  wanting  in  the  energy  which  free 
labour  and  free  competition  engender.  Its 
sugar  plantations  have  fallen  away,  and  much 
of  its  commerce  has  gone  to  Cuba.  Attempts 
are,  however,  now  being  made  to  establish,  or 
rather  to  increase,  the  cotton  culture.  Speci- 
mens have  been  sent  to  England  within  the 
last  twelve  months,  illustrating  the  kind  of 
cotton  which  Jamaica  is  capable  of  growing. 
The  great  experiment  has,  however,  yet  to  be 
made :  can  free-grown  cotton  be  raised  as 
cheaply  as  slave-grown  ?  Almost  the  whole  of 
the  cotton  ^nine-tenths  at  least)  used  in  this 
country,  is  slave -grown :  if  Jamaica  can  raise 
good  cotton  by  free  labour,  and  derive  a  remu- 
nerating profit  therefrom,  it  would  be  a  grdat 
result 

The  British  Produce  and  Manufactures  ex- 
ported to  Jamaica  in  1840  amounted  in  value 
to  624,668/. 

JANEIRO,  RIO  DE,  the  capital  of  the 
empire  of  Brazil,  has  perhaps  the  finest, 
safest,  and  most  capacious  harbour  in  the 
world.  Most  of  the  inhabitants  are  engaged 
in  commerce.  There  are  numerous  sugar 
refineries,  tanneries,  cotton  factories,  nmi  dis- 
tilleries, train-oil  factories,  and  diamond-cut- 
ting establishments.  The  commerce  is 
extensive,  and  on  the  increase.  The  principal 
exports  are  oofice,  sugar,  hides,  rice,  tobacco, 
mm,  tapioca,  ipecacuanha,  manioc  flour,  gold, 
diamonds,  &<u  The  quantity  of  cofiiee  exported 
is  immense :  amounting  in  some  years  to  nearly 
200  million  of  lbs.  The  imports,  moro  than 
one-half  of  which  in  value  are  derived  from 
Great  Britain,  include  cotton,  woollen,  linen, 
and  silk  manufactures,  wines,  ironmongery, 
flour,  meat,  fish,  butter,  spirits,  earthenware, 
paper,  &o. 

JAPAN.  This  remote  Asiatic  Empire  is 
almost  unknown  to  us.  It  is  9ertain,  however, 
from  the  scanty  information  obtained,  that 
agriculture  is  carried  to  a  high  degree  of  per- 
fection in  Japan.  Nearly  all  the  declivities  of 
the  hills  are  formed  into  terraces,  and  these 
terraces  are  cultivated  with  the  utmost  care. 
The  produce  comprises  rice,  wheat,  barley, 
rye,  maize,  millet,  batatas,  potatoes,  cotton, 


silk,  hemp,  and  a  very  great  variety  of  ftnlts 
and  esculent  vegetables.  Japan  abonnds  in 
mineral  wealth.  Gold  seems  to  be  very  plen- 
tifhl  in  several  provinces,  but  is  only  partially 
worked.  Silver,  iron,  and  tin  exist  in  small 
quantities ;  copper  is  more  plentiful.  Silt 
and  porcelain  clay  abound.  The  Japanese,  in 
manufacturing  industry  and  in  scientiflc 
knowledge,  seem  to  be  nearly  equal  to  the 
Chinese,  and  in  some  articles  the  Japanese 
are  superior.  Their  manufactures  in  metals, 
silk,  cotton,  china,  glass,  and  paper,  and  their 
cabinet-work,  are  highly  esteemed.  The 
inland  trade  is  very  considerable.  The  coaat- 
ing  trade  is  much  favoured  by  the  great  ntin- 
her  of  small  harbours,  and  the  inteiinr 
communication  by  well-planned  and  well- 
maintained  roads,  which  are  always  thronged 
with  carriages  and  people.  The  foreign  com- 
merce is  chiefly  with  the  Chinese. 

How  many  ages  will  elapse  before  Japan 
wiU  take  part  in  any  Exhibition  of  Indastry. 
where  other  nations  (not  to  say  all  nationf) 
will  be  represented,  it  would  be  diflicnlt  ti 
surmise.  At  present  the  Japanese  go  beyond 
even  the  Chinese,  in  rejecting  intercourse  vith 
foreigners. 

JAPANNING  is  the  art  of  producing  a 
highly  varnished  surface  on  wood,  metal,  or 
other  hard  substance,  sometimes  of  one 
colour  only,  but  more  commonly  figured  and 
ornamented.  The  process  has  receiyed  it;: 
name  fVom  that  of  the  island  of  Japan,  whence 
articles  so  varnished  were  first  brongbt  to 
Europe ;  though  the  manofaeture  is  also  ex- 
tensively practised  by  the  Chinese,  Siamese, 
Birmese,  and  other  nations  of  eastern  Asia, 
among  whom  it  was  suggested  most  probacy 
by  the  possession  of  a  tree,  which  affords 
with  little  preparation  a  beautifVil  varnish, 
exceedingly  well  adapted  for  the  purpose,  and 
which  hsurdens  better  than  those  prepared  in 
Europe. 

The  appearance  of  japanned  work  i^  t*^ 
various  as  the  taste  and  fancy  of  the  arttss 
employed  in  it.  Sometimes  it  is  a  plain 
black  or  red,  with  a  gilded  or  painted  boTd^-r; 
or  it  is  an  imitation  of  marble,  of  fine  grain*  ^ 
or  rare  wood,  or  of  tortoise-shell ;  sometime-*^ 
a  drawing,  with  high  finish,  brilliant  coIoMr, 
and  showy  patterns;  and  occasionaUy  flc>- 
copperplate  engravings  are  applied  to  a  japan- 
ned surface  with  good  efiect.  In  all  eases  the 
work  is  highly  polished  and  vami^bed. 
Japanning  is  applied  to  ladies*  work-boxes  and 
work-tables,  to  toilet-boxes,  cabinets,  it*- 
caddies,  fire-screens,  tca-tmys,  bre«d-ba<d[ct«. 
snuffers  and  trays,  candlesticks,  and  a  varidy 
of  other  articles. 

Three  processes  are   nmully  raqnired  in 
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jtpaimiDg :  laying  the  grotind,  painting,  and 
flmshing.  In  addition  to  these  processes, 
▼benerer  the  article  to  be  Japanned  is  not 
snfflciently  smooth  to  reoeire  the  yamish,  or 
when  it  is  too  soft  or  coarse,  It  is  sometimes 
prepared  or  primed  before  any  of  the  proper 
japanning  processes  are  applied.  Ahnost  every 
woifanan  has  his  own  peculiar  modes  of  work- 
mg,  and  his  own  receipts  for  maldng  and  mix- 
ing his  Tsmishes.  In  whaterer  manner  the 
work  has  been  painted  or  printed,  or  if  all 
addition  to  the  plain  colour  of  the  ground  has 
been  dispensed  with,  nothing  now  remains 
but  the  ihiishing.  This  is  a  very  simple  pro- 
cess !  the  workman  chooses  a  suitable  Tarnish, 
and  passes  it  over  the  work  with  a  brush 
sereral  times,  until  he  judges  the  coating  to  be 
thick  enongh  to  bear  the  polish. 

JASPAK.     [Quartz.] 

JAVA.  This  large  and  important  island,  in 
the  Eastern  Archipelago,  yields  abundantly  the 
yam,  the  sweet  potato,  the  Java  potato,  arrow- 
root,  the  common  potato,  artichokes,  cab- 
bages, and  peas.  The  Javanese  also  cultivate 
eucombers,  onions,  capsicums,  cocoa-nuts, 
ground-nuts,  Areca  palm,  betel,  tobacco,'Coffee, 
sugar,  pepper,  cardamom,  ginger,  cotton,  and 
great  varieties  of  dye^stuflb,  and  fruits.  They 
procure  oil  from  many  of  their  trees,  and 
make  toddy  ftt)m  the  palm.  Few  minerals  are 
known  to  exist  in  Java ;  bnt  iron,  sulphur,  salt, 
and  saltpetre  are  obtained. 

Java  is  extremely  well  adapted  for  an  exten- 
sive commerce.  The  island  itself  is  rich  In 
productions,  and  its  northern  coasts,  which 
are  accessible  to  vessels  all  the  year  round,  lie 
opposite  the  richest  countries  of  Asia.  Besides 
this,  the  Dutch  government  has  made  it  the 
centre  of  all  the  trade  which  Holland  carries 
on  with  its  extensive  settlements  in  the  Indian 
Arrhipelago.  Hence  the  transmission  of 
native  produce  to  other  countries,  and  the 
importation  of  foreign  commodities,  are  both 
very  large.  The  exports  of  British  produce 
and  manofactores  to  Java,  in  1848  amounted 
to  396,843/.,  of  which  by  far  the  largest  items 
▼ere  cotton  and  linen  goods.  The  produce  of 
the  Dutch  possessions  in  Java  was  in  1848— 
coffee  144,861,372  lbs.,  sugar  112,000  tons, 
indigo  1,151,368  lbs.,  cochineal  146,000  lbs., 
tea  988,529  lbs.,  pepper  461,680  lbs.,  cinnar 
mon  250,550  lbs.,  tobacco  1,500,000  lbs.  In 
the  year  1828,  the  island  supplied  Great 
Britain  with  only  15,000  tons  of  sugar;  in 
1)^7,  the  qnaatity  of  sugar  imported  from 
Java  into  Oreat  Britain  amounted  to  75,000 
tons. 

JERSEY.  The  agriculture  of  Jersey  is 
backward,  which  is  partly  owing  to  the  minute 
vabdivision  Ot  property,  arising  from  the  cus- 


tom of  gavelkind.  Wheat  is  the  principal 
grain  crop;  barley  is  grown,  and  some  oats, 
parsnips  are  extensively  grown  and  used  for 
fattening  hogs  and  bullocks.  Potatoes  for 
exportation  are  widely  and  increasingly  culti- 
vated. Lucerne  is  one  of  the  most  valued 
crops.  A  considerable  portion  of  the  land  is 
laid  Out  in  orchards.  The  trade  of  Jersoy, 
owing  to  the  privileges  possessed  by  the 
islanders,  is  very  oon^derable.  The  agricul- 
tural prodnee  of  the  island,  potatoes,  apples, 
cider,  butter,  cows,  and  other  live  stock,  ore 
sent  to  England  ;  the  articles  required  for  the 
consumption  of  the  island  are  in  a  considera- 
ble degree  supplied  from  France. 

JEWELLING  OF  WATCHES  is  the  art 
of  setting  diamonds,  rubies,  sapphires,  chry- 
solites, or  other  hard  stones,  in  the  frame- 
plates  and  other  parts  of  watches,  in  such  a 
manner  that  the  pivots  of  the  watch  may  act 
in  holes  made  in  these  stones.  The  province 
of  the  watch-jeweller  is  to  select  the  stones, 
and  (except  in  the  case  of  diamonds j  to  grind, 
polish,  turn,  drill,  and  set  them  into  the 
frames  or  other  parts  of  the  watch  in  such  a 
manner  that  the  holes  in  the  stones  may  cor- 
respond exactly  in  position  with  holes  previ- 
ously made  by  the  watch-finisher  or  escape- 
ment-maker. Jewelling  Is  an  operation  which, 
when  well  performed,  adds  materially  to  the 
durability,  and  not  a  little  to  the  elegance  of 
the  machine.  The  apparatus  necessary  for 
the  jeweller  to  carry  on  his  business  are,  a 
small  lathe :  small  gravers  for  turning  brass 
and  steel;  a  quanUty  of  rough  diamond  in 
fragments,  technically  termed  bort;  small 
.mills  or  circular  disks  of  metal  (usually  cop- 
per) for  grinding  the  stones  into  shape ;  dia- 
mond-powder of  various  degrees  of  fineness 
for  polishing;  and  turning-tools,  made  by 
cementing  small  pieces  of  bort  into  a  notch 
made  in  the  end  of  small  brass  wires  and 
fixed  in  proper  handles. 

JEWS-HARP.  This  simple  musical  instnt- 
ment  consists  of  an  iron  friune,  resembling  in 
form  the  handle  part  of  an  old  fashioned 
corkscrew,  in  the  centre  of  the  upper  and  wide 
part  of  which  is  riveted  at  one  end  an  elastic 
steel  tongue.  The  extremity  of  this  tongue, 
at  the  free  end,  is  bent  outwards  to  a  right 
angle,  so  as  to  allow  the  finger  easily  to  strike 
it  when  the  instrument  is  placed  to  the  mouth 
and  firmly  supported  by  the  pressure  of  the 
parallel  extremities  of  the  frame  against  the 
teeth.  The  action  of  this  instrument  is  very 
remarkable;  the  elastic  spring  gives  the 
sound  by  its  vibrations ;  but  this  sound  under- 
goes musical  modifications  by  varying  the 
cavity  of  the  moutli  of  the  performer,  which 
he  does  by  slight  movements  of  the  lips  and 
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jaws.    The  lata  M.  Enlenstein  prodaeed  ex- 
quisite mosio  firom  Uiis  instrament 

JOINERY.     This  name  is  given  to  tlie 
handicraft  of  joining  pieces  of  wood  together, 
for  the  interior  fittings  of  haildings,  for  making 
articles  of  fumitore,  and  for  nnmerons  pur- 
poses requiring  greater  neatness  of  workman- 
ship than  the  operations  of  the  carpenter.  As 
carpentry  and  joineiy  are  in  many  cases  carried 
on  in  the  same  establishment,  and  even  by  the 
same  workmen,  it  would  be  difSlcult  accurately 
to  define  the  limits  of  these  two  kindred  arts. 
The  proper  object  of  carpenter's  work  in  a 
building  is  to  give  firmness  and  stability  to  the 
structure ;  and  within  its  proper  range  may  be 
embraced  all  the  rough  timber -work  necessaiy 
for  the  support,  division,  or  connection  of  the 
several  parts  of  a  building.    Carpentry  thus 
includes  the  construction  of  the  framing  of 
floors,  partitions,  and  roofs.    Joinery  has  for 
its  object  the  addition  of  all  the  fixed  wood- 
work necessary  for  convenience  or  ornament 
Cabinet-making,  or  that  department  of  wood- 
work which  relates  to  the  making  of  furniture, 
has  little  affinity  with  joinery,  although  the 
same  materials  and  tools  are  employed  in 
both  descriptions  of  work.     The  line  of  de- 
mai'cation,    however,   between    joinery    and 
cabinet-making  seems  to  be  even  more  diffi- 
cult to  define  than  that  between  carpentry  and 
joinery;    and,  with  the  exception  of  such 
matters  as  veneering  and  polishing,  which 
relate  only  to  the  use  of  the   harder   and 
more  valuable  woods,  the  operations  of  the 
cabinet-maker   and    the   joiner    are    nearly 
identical,  the  same  means  being  adopted  by 
both  for  the  production  of  heat  and  strong 
joints,  and  for  evading  the  ii\jurious  efiects  of 
shrinkage  and  warping  in  the  material  ope- 
rated upon.    A  few  details  on  these  subjects 
¥rill    be    found  under  Cabfentbt  ;    Furmi- 
TUBE  Manufacture. 

JUNIPER.  There  are  abouttwenty  species 
of  this  plant,  three  or  four  of  which  are  valu- 
able in  the  arts  and  in  medicine.  The  Common 
Juniper  grows  wild  in  all  the  northern  parts 
of  Europe.   The  fruit  is  used  in  considerable 


quantities  in  the  prepantion  of  gin,  and  m 
medicine.     Oil  of  Juniper  is  said  to  be  Ute 
most  powerful  of  all  diuretics  in  doses  of  fom 
drops.      The  Junipena  Sabinoj  or  Savinj  is 
found  wild  in  the  middle  of  Europe  and  the 
west  of  Asia,  inhabiting  the  most  steiile 
soil,  and    is  frequently  met   with   in  this 
country  in  shrubberies.    The  Oil  ofSam^ 
and  other  preparations  of  the  plant,  are  pov- 
erful  medicines.    The  Junipenu  BermudioM^ 
or  Bermuda  Bed  Cedar,  is  very  little  known  in 
Great   Britain,  in    consequence  of  its  not 
bearing  the  climate  without  protection.   It  is 
a  native  of  the  Bermudas,  where  it  becomes  a 
large  tree,  with  a  soft  fragrant  wood,  the 
value  of  which  is  well  known  from  its  ose 
in  cabinet  work  and  the  manufaoture  of  pencils. 
JURA.    On  the  more  elevated  parts  of  this 
mountainous  department  of  France,  there  is 
abundant  pasture,  on  which  during  summer, 
from  June  to  October,  great  numbers  of  cattle 
and  horses  are  fed.    During  that  season  the 
ch&lets,  or  solidly  constructed  huts,  on  the 
heights,  serve  as  habitations  for  the  herls 
stores  for  the  dairy  produce,  and  as  sheds  for 
the  cattle;    in  these  the  cows  are  milked, 
butter  and  cheese  are  make.    There  is  one 
herdsman  for  every  20  cows,  and  one  cheese- 
maker  for  every  80.  The  agricultural  produce  of 
the  department  is  barely  enough  for  the  oon- 
sumption.The  produce  of  wine  amounts  to  aboat 
8,000,000  gallons  annually,  the  best  growths 
being  those  of  the  districts  about  Arbois,  Cbi- 
teau-Chalon,  and  Lons-leSanhiier.    Sereril 
iron  mines  are  worked ;  gold,  copper,  lead,  and 
coal  are  found;  the  peat  beds  are  dug  f<« 
fuel;    marble,    alabaster,    and    lithographic 
stone  aro  quarried.  There  are  important  sali- 
woriffl  at  Salins  and  Montmorot    The  manu- 
facture of  iron  and  iron  wares,  carried  on  m 
about  a  hundred  smelting  furnaces,  forges,  and 
foundries,  is  the  most  important  object  of 
industrial  activity.    The  other  manufactnrts 
are  paper,  watch  and  clock  works ;  turnery  m 
wood,  bone,  ivory,  and  horn ;  coarse  woollens, 
linen,  mineral  acids,  salt,  casks,  steel,  scythea, 
nails  of  all  kinds,  tiles  and  leather. 


10R5 


KALEIDOSCOPE. 


KENT. 


1086 


K 


KALEIDOSCOPE.  This  beaatiful  optical 
instrument  was  iiiTented  by  Dr.  (Sir  David) 
Brewster,  and  made  public  in  1817.  The  es- 
sential parts  of  the  instrument  consist  of  two 
plane  mirroxs  of  glass,  having  their  hinder 
surfaces  blackened  in  order  to  prevent  any  re- 
ilectioa  at  light  from  thence.  Each  minor  is 
from  six  to  ten  inches  long,  and  of  a  trapezoi- 
dal fonn ;  the  laiger  end  about  an  inch  and  a 
half  wide,  and  the  shorter  end  about  three 
quarters  of  an  inch ;  and  the  two  are  placed 
in  contaet  with  one  another  at  the  wide  end  of 
each,  so  as  to  form  a  dihedral  angle,  the  like 
ends  being  placed  together.  The  object  to 
be  viewed  is  disposed  oontignously  to  the 
larger  ends,  and  the  eye  should  be  near  the 
(^iposite  eztaramity,  but  a  httle  above  the  line 
of  ooataet.  The  effect  produced  by  the  re- 
fleetioos  of  the  light  from  the  two  surfaces  is 
singolarly  beautiful ;  the  objects  viewed 
onderigo  mnlUplied  reflections,  snd  assume 
graoefni  symmetrical  forms.  Sir  David  Brew- 
ster found  means  to  obtain  multiplied  images 
of  f  ikIi  objects  as  flowers,  trees,  and  even  per- 
sons or  thin^  in  motion :  and  thus  the  im- 
poctaoee  of  the  instrument  was  greatly 
inereesed.  Some  kaleidoscopes  have  been 
ezeeaCed  in  such  a  manner  that  the  two 
mirroxs  may  be  placed  at  any  required  angle 
vith  one  another ;  by  which  means  tlie  images 
in  the  Tiaible  field  of  view  may  be  varied  at 
plcamro.  The  instrument  is  capable  also  of 
being  eonstmcted  so  that  the  multiplied  image 
loay  be  prcgeeted  on  a  screen,  and  thus  made 
risible  at  one  time  to  many  spectators.  Again, 
Dr.  Bogei  has  shown  that  the  properties  of 
the  instrament  may  be  greatly  extended  by 
eoqiloyiog,  instead  of  two,  three  and  even  four 
plain  Burrors,  united  together  at  their  edges 
so  as  to  form  a  hollow  prism,  or  a  firustum  of 
a  pyramid,  the  reflecting  surfaces  being  to- 
wanls  the  interior.  These  are  called  poly- 
central  kaleidoscopes. 

KAMTCHATKA.  In  this  remote  comer 
of  Ana  there  are  a  few  spots  which  yield  rye, 
barley,  boekwheat,  potatoes,  white  cabbages, 
tomipa,  radishes,  and  cucumbers,  but  these 
articles  are  only  cultivated  by  the  Russian 
«euleis.  The  natives  formerly  lived  chiefly 
r^n  the  prodnoe  of  the  chase ;  but  since  the 
number  of  wfld  animals  has  considerably  de- 
rf^msed  flailing  is  more  attended  to.    I^h  is 


very  abundant  on  the  coasts.  The  forests 
contain  many  fine  timber-trees,  which  are  little 
used,  but  might  be  employed  in  ship -building. 
The  mineral  wealth  is  little  known:  in  some 
places  there  is  iron  ore,  and  sulphur  in  im- 
mense beds  is  found  in  the  vicinity  of  the 
volcanoes.  The  manufactxues  and  commerce 
of  such  a  country  are  of  course  extremely 
limited. 

KAOLIN.  This  is  the  Chinese  porcehin 
day.  It  occurs  massive  and  disseminated  in 
disintegrating  granite  rocks,  and  is  generally 
supposed  to  be  derived  from  the  decomposition 
of  the  felspar  which  they  contain.  Its  colour 
is  either  white,  yellowish,  or  reddish-white. 
Kaolin  is  found  in  China,  France,  Saxony,  Ac.; 
and  in  England  a  large  tract  of  this  substance 
occurs  near  St.  Austle  in  Cornwall,  on  the 
south  side  of  the  granite  range.  It  contains 
crystals  of  felspar,  quartz,  and  mica.  From 
this  source  the  porcelain  manufactory  of  Wor- 
cester is  supplied. 

KELP.    [Ashes;  Soda.] 

KENT.  This  fruitful  county  is  well  cir- 
cumstanced in  respect  both  to  commerce  and 
its  productions.  It  has  a  most  abundant 
steam  traffic  from  Dover,  Deal,  Bamsgate, 
Margate,  Heme  Bay,  Sheemess,  Gravesend, 
Oreenhithe,  Erith,  Woolwich,  Charlton,  and 
Greenwich,  to  London;  from  Bochester  to 
Sheemess;  trom,  Bamsgate  and  Dover  to 
Ostend;  from  Dover  to  Calais  and  Boulogne ; 
and  from  Folkestone  to  Boulogne.  The  wholo 
of  the  railways  of  the  county  belong  to  one 
company — ^the  South-Eastem.  They  comprise 
lines  fh>m  Bed  HUl  to  Ashford;  Ashford 
to  Hastings;  Ashford  to  Dover;  Ashford  to 
Canterbury;  Canterbury  to  Bamsgate  and 
Margate ;  Canterbury  to  Whitstable ;  Minster 
to  Deal;  Paddock  Wood  to  Maidstone;  Tun- 
bridge  to  Tunbridge  Wells  (now  being  ex- 
tended to  Hastings);  the  Greenwich  and 
Bricklayers*  Arms'  Branches ;  and  the  North 
Kent  line  (London  to  the  Medway). 

Kent  produces  several  crops  which  are  pecu- 
liar to  it,  such  as  canary  and  radish  seed. 
Other  seeds  are  likewise  raised  for  the  London 
seedsmen,  such  as  spinach,  cresses,  and  white 
mustard.  Kidney  beans  are  cultivated  to  a  con- 
siderable amount  in  the  neighbourhood  of 
Sandwich,  and  produce  from  ten  to  twenty 
bushels  per  gcre.    Woad  and  madd^  were 
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fomiLTly  much  cultivated.  The  marshes  pro- 
duce most  of  the  hay  consamed  in  winter. 
Uoninpy  Marsh,  which  is  well  known  for  the 
richness  of  its  grass,  contains  about  44,000 
acres ;  on  the  borders  of  the  Stour  are  27,000 ; 
and  along  the  Medway,  Thames,  and  Swale, 
about  11,500  more.  A  great  many  sheep  are 
reared  and  fattened  in  these  manhes.  Hops 
are  grown  to  a  vety  great  extent  in  this 
county,  and,  with  the  exeeption  of  those  which 
are  raised  at  Famham  in  Suney,  are  the  most 
esteemed  of  any  in  England.  Netf  London 
there  are  many  extensive  gardens ;  and  abont 
DeptfMd  hundreds  of  aores  are  laid  out  in 
asparagus  beds.  Great  quantities  of  peas  are 
also  raised  for  the  London  market  on  the  line 
of  load  from  London  to  Boohester.  Apples, 
pears,  plums,  and  ehenies  are  ndsed  in 
orehardSi  and  the  produee  sent  to  London 
ttarketa.  The  oultlvation  of  filberts  is  pecu- 
liar to  Kent,  and  well  managed,  espedally  in 
the  neighbourhood  of  Maidstone.  The  Kent- 
ish woods  ftre  diminishing  every  year;  and 
Ihe  produce  of  bafk  and  ttmber  it  mueh  re- 
dueed  from  what  it  fbrmeriy  was. 

Aih/brd  is  beeoming  an  important  town  in 
this  eounty,  on  aecount  of  it  being  the  dep6t 
of  the  Sottth-EsBtem  Oompany.  Ohatrait, 
Dabtfosd,  and  Dover  are  briefly  alluded  to 
elsewhere.  Folketi^He  harbour,  owing  to  the 
aeeumuladon.  of  shingle,  is  not  capable  of 
affording  anchorage  to  many  vessels,  but  has 
been  considerably  improved  by  the  engineers 
of  the  South-Eastern  Railway  Company,  who 
purchased  it  when  they  extended  the  line  of 
railway  from  Folkestone  to  Dover.  Steam- 
packets  ply  between  Folkestone  and  the  oppo- 
site  ports  of  I^tuiee  i  and  the  town  is  aequi^g 
commercial  importance.  Oraveuend  and  Qrten- 
with  tutt  both  important  fbr  their  steamboat 
iMffic  MuUbUutet  the  assize-town  of  the 
county,  is  situated  on  a  declivity  on  the  west 
bink  of  the  Medway.  A  lock  has  been  made 
At  Allington,  about  a  mile  below  Maidstone, 
to  Improve  the  navigation  of  the  river,  previ- 
ous  to  the  fbrmation  of  which  the  tide  ascended 
t*  Maidstone.  There  is  much  traffic  on  the 
river,  in  coals,  timber.  Iron,  groceries,  ^c, 
upwards,  and  in  Kentish  ragstone,  paper,  hops, 
fruit,  ^.,  downwards.  Margate  and  BaiMgate 
have  much  active  commerce  arising  out  of 
their  pleasure-trafflc.  MiUon  has  considerable 
trade,  arising  from  its  oyster  fishery,  and  from 
its  being  the  port  of  communication  with 
London  ibr  the  surrounding  agricultural  dis- 
trict At  Sheerneti  the  dockyard  is  sufficiently 
capacious  to  receive  ships  of  war  of  the  largest 
aiae.  There  are  large  storehouses,  a  mast- 
house,  riggfaig.house,  sail-loft,  Stc.  At  Tun- 
hndg0  ITeto  there  are  considerable  manufao- 


I  ttues  in  tamed  wood.    At  WhiitlahU  the  in- 
habitants are  engaged  in  the  oyster  ft&heiy. 
Woolwich  derives  its  main  importance  from 
its  dockyard,  from  the  government  foondiy 
for  cannon  having  been  established  there,  md 
from  its  having  been  made  a  great  depot  for 
naval  and  military  stores.    The  Royal  Dock- 
yard  contains  two  large  dry  docks,  a  been 
400  feet  by  800  fbet,  capable  of  receiving  the 
largest  vessels,  together  with  extensive  stcn- 
houses,  mast-houses,  Ac     The  fonndrjr  for 
cannon  fbrms  one  of  the  principal  depaitmenta 
of  the  Boyal  ArsenaL    In  the  Bope-yirA,  it 
the  east  end  of  the  town,  cables  of  the  lirgnt 
sl«e  are  made. 

KENTUOKT.  The  Produce  and  tnsnofM- 
tures  of  this  important  American  state  receiie 
a  fbw  illustrations  under  Umfxn  Staw. 

KERMES  MtNBBAL  is  a  peeohsr  nil- 
phuret  of  antimony,  fbrmeriy  mueh  bet  now 
little  used  in  medicine.  It  is  obtained  in  the 
fbrm  of  a  brownish  red  powder. 

KERBT.    Mountain  ridges,  bonndiDg  tiI- 
leys  of  greater  or  less  width,  form  the  distin- 
guishing fleatures  over  the  greater  part  of  thh 
Irish  eounty.    The  whole  coast  line,  from  thf 
Shannon  to  the  Kenmare,  Contains  manyf^ 
harbours,  of  which  that  of  Valentla  might  le 
made  of  high  commercial  ralue.    The  roads 
in  the  south-wettem  parts  of  Keny  up  to  the 
year  1690  were  seareely  passable  fbr  wheel- 
carriages,  and  there  are  some  parts  of  tht" 
coast  between  Kenmare  and  Cahfrdvcen  ftill 
inaccessible,  except   on   foot  or  horwbtrk. 
But  great  exertions  have  been  made  to  e^- 
blish  good  roads  across  the  oouiity ;  and  theft* 
roads  have  been  very  instrumental  in  derelop- 
ing  the  resources  of  the  district.    The  mtm- 
tains  of  Glanbehy  abound  with  Iron-ore,  which 
was  fbrmeriy  smelted  in  considerable  qoanti 
ties  at  Blackstones,  in  works  erected  hy  ^tr 
William  Petty;   but,  the  supply  of  timl^r 
baring  ftdled,  these  works  were  given  up  about 
the  year  1750.    Iron   has   bemi  woritetl  in 
other  parts,  and  copper  and  lead  also  exist  in 
the  county.    The  slate  quarry  in  Vilcnti* 
produces  fiags  and  slates  to  a  large  amonnt : 
the  flagging,  which  is  of  a  very  supertw  de 
scription,  is  transported  to  London. 

Cider  is  made  in  the  county  in  considertM^^ 
quantity.  The  chief  trade  consists  in  cxpor'^^ 
of  agricultural  produee,  ohiefly  oats  and  bfitt«r- 
The  manufacture  of  linen  Is  carried  on  vith 
some  activity  in  the  neighbourhood  of  Vm^<' 
There  is  also  a  genera]  tnannfarture  of  totr^ 
woollens  throughout  the  county  for  home  ^'»n• 
sumption.  Fishing  is  carried  on  extottfli^>; 
on  the  coasts. 

Situated  in  the  sonth-west  comer  of  Irpl«n<1 
itmay  yet  be  a  bng  time  before  Kerry  rise^ 


loeo 


KEBSEYMBBE. 


KILKBMNT. 


1090 


into  commemal  importaaec ;  it  has  however 
many  of  tho  requisite  elements,  when  more 
propitious  days  for  Ireland  shall  arrive. 

&£RS£YM£HE.  In  the  woollen  manu 
faeiare,  broad-cloth  is  an  example  of  plain 
weaving,  followed  by  the  process  of  fulling ; 
while  tlie  name  of  kerseymere  is  given  to  a 
fulled  eloih  which  is  woven  into  the  peculiar 
triU  pattern.  These  differences  are  explained 
under  WsAvnro. 

KETCHUP.    This  well-known  preparation 
from  the  moshroom  and  other  plants  used 
as  a  eondiment  for  flavouring,  differs  greatly 
in  its  ingredients  and  manufacture,  according 
to  the  chief  substance  which  gives  it  its  name. 
There  are  camp  ketchup,  cucumber  ketchup, 
$«a   ketchup,    mushroom    ketchup,    Pontac 
ketchup.    Tomato  ketchup,  walnut  ketchup, 
nine  ketdiupi  and  two  or  three  others.  Mush- 
room ketchup  is  prepared  (according  to  one 
UDODg  many  recipes)  firom  mushroom  juice, 
pimento,  cloves,  pepper,  mustard,  ginger,  salt, 
and  shalota. 
KEY.     [XiOGKS  and  Keys.] 
KH£BSON.     In  this  province  of  Asiatic 
Hossia  agriculture  is  in  a  backward  state ;  the 
lrf«ding  of  cattle  and  sheep  is  the  chief  occu- 
pation of  the  population.    Com,  hemp,  flax, 
tobacco,  liquorice,  saffit)n,  and  mustard  are 
jrrown.     The  vine  is  cultivated,  and  much  at- 
tention  is  paid  to  horticulture.     Oxen  and 
b'ifikloes  are  numerous,  and  used  for  draught 
The  fisheries   on    the  sea-coast  and  in  the 
mers  are  important    The  minerals  are — fine 
If'>tt<?r'8  clay,  freestone,  slate,  chalk,  talc,  salt- 
pr^re,  agates,  and  garziets.    The  province  is 
*A\  situated  for  trade ;  and  the  foreign  com- 
merce of  the  country  a  very  important  and 
rapidly  increasing. 

KIACHTA,  a  town  in  Siberia,  is  commer- 
rlally  very  important  on  account  of  the  traffic 
of  this  place  vrith  Hitumaitchin,  the  Chinese 
tffiporium,  which  is  less  than  a  mile  from  the 
t^vn.  The  Bussians  bring  to  Kiachta  furs  of 
the  sable,  hlack  fox,  and  ermine;  hides, 
▼ooDen  cloth,  and  other  coarse  woollen  fabrics ; 
glasi,  lookiiig-glasses,  and  cattle.  They  re- 
eeiTe  in  return  from  the  Chinese,  manufac- 
tored  silk  and  cottons,  tobacco,  china,  fumi- 
tTire,  and  sereral  kinds  of  toys ;  but  the  prin- 
cipal commodity  taken  in  exchange  is  tea. 

KIDDEBMINSTER  CARPETS.  The 
relatioo  which  the  carpets  so  called  bear  to 
'^•ther  yarieties  is  explained  under  Cabpet 
MAxrrACTtTBS.  Kidderminster  mostly  de- 
I'TtxA^  on  its  carpet  trade ;  and  the  manufac- 
tnm^  have  sent  specimens  of  their  skill  to  the 
Cmnt  Exhibition,  of  carpets,  tapestry,  and 

KIIJ>ABK.     This  Irish  county,  in    the 


districts  near  the  liffey,  is  in  »  high  ttata  «f 
cultivation,  and  much  of  it  in  demesne.  The 
Grand  Canal,  which  crosses  the  liffey  by  an 
aqueduct  near  Naas,  is  earned  through  a  traot 
of  bog  which  comprises  about  40,000  statuta 
acres  of  peat-moss,  in  some  plaeee  40  feet 
deep,  reposing  on  limestone  gravel,  whieh 
rises  in  low  cultivable  ridges  between  the  piin- 
dpal  fields  of  morass.  The  north-westem 
part  of  the  countyi  extending  from  the  Bog 
of  Allen  to  the  Boyne,  is  open  and  chiefly  ia 
pasture.  Portions  of  the  Great  Southern  and 
Western  Railway,  and  the  Midland  Great 
Western  Railway,  pass  through  this  county. 
The  soil  of  the  county  is  generally  a  rich  loam, 
resting  on  limestone  or  clay-slate.  There  are 
rich  fattening  lands  in  the  baronies  of  Car- 
berry,  Clane,and  North  and  South  Salt,whioh 
occupy  the  north  western  and  north  eastern  por- 
tions of  the  county.  An  improved  system  of  agri- 
culture has  been  introduoed  by  the  resident  pro- 
prietors, and  is  practised  to  some  extent  by  the 
smaller  farmers.  Oxen  are  in  general  use 
both  for  draught  and  the  plough.  There  are 
many  com-xmlls  in  the  county.  The  only 
manufactures  carried  on  within  the  oountgr 
are  of  cottons  and  woollens,  but  to  a  veiy 
limited  extent 

KILKENNY.  We  here  have  another  Irish 
county,  which,  like  Kildare,  is  wholly  inland. 
The  surface  of  Kilkenny  is  mostly  ooenpied 
by  the  limestone  of  the  oentral  plain,  overlaid 
in  the  hilly  districts  north  of  Kilkenny  city  by 
shale  and  sandstone.  The  ooal  formations 
are  nearly  co-extensive  with  the  hilly  distriots. 
These  coal-beds  would  be  of  great  commer- 
cial value,  if  the  natural  resources  of  Ireland 
were  better  developed.  The  general  colour  of 
the  limestone  is  a  blueish  gray.  Near  Kil- 
kenny it  passes  into  a  fine  black  marble,  eon- 
taining  a  great  variety  of  shelly  impressions. 
These  beds  are  extensively  quarried,  and  the 
blocks  dressed  on  the  spot  by  a  saw-mill  dri- 
ven by  the  Nore.  The  marbloi  which  is  some- 
times procured  of  a  jet  black,  is  manufactured 
into  chimney-pieces,  tombstones,  Ac ;  it  bears 
a  very  high  polish,  and  can  be  raised  in  large 
blocks.  In  the  coal-tract  the  soil  is  a  mooiy 
turf  lying  over  a  staff  whitish  day,  which  is  the 
poorest  district  out  of  the  mountain  region ; 
but  many  districts  have  deep  rich  soUs.  Some 
of  the  best  wheat  and  meadow  lands  in  the 
south  of  Ireland  are  situated  in  the  level  tract 
along  the  Snir.  About  one -third  of  the  level 
districts  is  in  tillage.  There  are  two  districts 
almost  wholly  occupied  by  dairy-farmers,  the 
Walsh  Mountains  and  the  southern  part  of 
the  Castlecomer  tract.  In  the  southern  dairy 
district  the  sour  milk  is  used  for  fattening  pigs 
for  the  Waterford  market:  in  the  northern 
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district  the  milk  is  sold,  thero  being  no  conve- 
nient maricet  for  pork. 

The  manufacture  of  carpets,  diapers,  and 
tapestry  was  introduced  into  the  county  by 
the  Countess  of  Ormonde  in  1359.  James, 
Duke  of  Ormonde,  about  the  middle  of  the 
17ih  century,  established  and  encouraged,  at 
a  great  expense,  both  linen  and  woollen  ma- 
nufactures ;  and  about  the  dose  of  the  same 
century  the  Bessborough  figanily  introduced 
the  manufacture  of  linen  into  the  southern 
parts  of  the  county.  None  of  these  branches 
of  trade,  however,  nor  that  of  blankets,  intro- 
duced about  a  century  ago,  have  continued  on 
anything  like  an  extensive  scale.  A  coarse 
frieze  for  home  consumption  is  made  among 
the  peasantry.  There  are  many  flour-mills  in 
the  county. 

KINIC  ACID,  sometimes  called  Cinchonic 
Add,  is  obtained  from  cinchona  bark.  It  has 
a  very  sour  taste ;  it  reddens  litmus  paper 
strongly,  is  unalterable  in  the  air,  dissolves  in 
2|  times  its  weight  of  water  at  48**,  and  is  also 
soluble  in  alcohol  It  combines  with  many  of 
the  alkalies  and  metals  to  form  salts,  which 
are  more  used  in  medicine  than  in  the  manu- 
facturing arts. 

KINO.  This  astringent  substance  is  the 
concrete  juice  of  one  or  more  plants,  the 
identification  of  which  is  a  matter  of  dispute 
among  botanists.  From  India,  Africa,  Aus- 
tralia, and  the  West  Indies,  concrete  juices 
are  brought,  which,  correctiy  or  not,  obtain 
the  name  of  Kino.  These  different  extracts 
differ  in  their  chemical  habitudes  with  re- 
agents, but  they  all  agree  in  possessing  a 
Htrong  astringent  power.  Kino  most  com- 
monly occurs  in  grains  of  a  shining  aspect 
and  rich  ruby-red  colour  ;  they  are  easily  re- 
duced to  powder.  It  is  nearly  entirely  soluble 
in  water  and  in  alcohol. 

KNIF£  MACHINES.  The  manufacture 
of  knives  is  noticed  under  Cutlery.  It  affords 
a  curious  illustration  of  the  extent  to  which 
the  saving  of  labour  by  mechanical  aid  has 
been  carried,  that  a  machine  lias  been  invented 
to  perform  the  operation  of  cleaning  table- 
knives;  in  which  the  cleaner  has  simply  to 
turn  a  handle,  instead  of  bestowing  arm-move- 
ment in  a  somewhat  laborious  way.  There 
are  two  rival  patented  machines  for  this  pur- 


pose, Kent's  and  Masters' ;  both  relate  to  a 
machine  which  was  invented  by  an  AmeiicAD, 
and  was  introduced  into  this  country,  under 
certun  arrangements,  by  the  paxties  above- 
named.  The  machine  consists  of  a  flat  cylin- 
der, or  drum,  in  the  inside  of  which  ore 
brushes  placed  in  contact ;  holes  are  msde 
round  the  drum,  in  which  are  placed  from 
four  to  twelve  knives,  according  to  the  size  of 
the  machine.  The  blades  of  the  knives  pass 
between  the  brushes ;  and  when  the  bmsbes 
are  made  to  rotate  by  a  handle  worked  from 
without,  the  blades  of  the  knives  are  exposed 
to  an  amount  of  friction  sufficient  to  clean 
their  surfaces.  The  machines  are  sold  frum 
about  two  guineas  upwards. 

KONIGSBEBG,  one  of  the  two  govem 
ments  into  which  the  province  of  EastPmssit 
is  divided,  is  a  place  of  oonsiderable  commer- 
cial enterprise.      Memel^  the  most  northern 
town  in  Prussia,  is  well  situated  for  commer^x  '• 
the  exports  consist  of  timber,  hemp,  flaxi«»Vt 
hides,  tallow,  brisUea,  Ssc^  most  of  which  are 
brought  from  Poland  and  Bussia;  the  im- 
ports are  chiefly  salt,  colonial  produce,  auJ 
manufactured  goods.    The  number  of  sbip^ 
that  frequent  the  port  amounts  to  between 
700  and  800.    In  the  town  there  are  several 
breweries,  distilleries,  soap  factories,  oil  and 
saw  mills,  &c.    TdtU  has  a  trade  in  com,  lin 
seed,  timber,  beer,  spirits,  leather,  dkc  l*^^^ 
burg  has  manufactures  of  doth,  linen,  wooUi  o 
stockings,  and  spirits,  and  trades  extensively 
in  com  and  flax.    GwnbiHuen  has  woollen  and 
linen  factories,  distilleries,  and  tanyards ;  0>'* 
trade  in  com  and  flax-seed  is  important  A<' 
nigsberg,  the  capital  of  the  province,  has  o<>r> 
munication  by  the  Friedrichs-Oruben  Cm'.^ 
with  the  Memel,  by  which  river,  the  Ogin^l^i 
Canal,  and  the  Dnieper,  it  lias  the  advantu 
of  a  complete  interior  navigation  into  Polaniii 
Lithuania,  and  even  to  the  Black  Sea.   I^-^' 
manufactures  consist  of  woollen  doth,  )in<  »^ 
silk,  leather,  tobacco,  sugar,  beer,  and  spirit 
The  exports  are  composed  of  com,  flax-^ced^ 
flax,  hemp,  linen  yam,  linen  doth,  oil  cjut  n 
bristles,  feathers,  and  hides.   The  import*^  uri 
chiefly  sugar,  cofiise, '  spices,  dyewoods,  iubai'^  >i 
salt,  various  raw  materiala  and  manufa^'U^*^ 
goods. 
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LABORATORY.  This  name  is  given  to 
the  room  in  which  chemical  operations  are 
performed.  The  requisites  for  the  proper  ar- 
rangement of  and  the  necessary  instraments 
for  a  laboratory  maybe  seen  at  length  in  Pro- 
fessor Faraday's  *  Chemical  Manipulation.' 

LAO,  is  a  xesinoos  substance,  which  in  the 
East  Indies  flows  from  certain  trees  in  the 
state  d  a  milky  fluid,  on  account  of  the  punc- 
ture made  by  a  small  insect,  the  Cocai*  flcus, 
in  their  branches,  in  order  to  deposit  its  ova. 
The  trees  are  principally  the  Fieut  indica,  F<- 
cta  rtliyioMo,  and  Bfuunnm  jujuha.  There  ore 
three  kinds  of  lac  known  in  commerce,  distin- 
guished by  the  names  of  Stick  Lac^  Seed  Lac, 
and  SkM  Lac,  Stick  Lac  is  the  substance  in 
its  natural  state ;  it  is  of  a  reddish  colour,  and 
incmsts  small  twigs;  when  broken  off  and 
boiled  in  water,  it  loses  its  red  colour,  and  is 
then  termed  Seed  Lac ;  and,  when  melted  and 
reduced  to  the  state  of  thin  plates,  it  is  called 
Shell  Lac,  which  has  a  yellowish  brown  colour. 
Several  chemical  substances  are  produced 
from  Lac.  Laccln  is  the  substance  which  re- 
mains after  the  lac  has  been  repeatedly  di- 
gt*sted  in  alcohol  and  water.  It  is  insoluble 
in  water,  alcohol  or  ether.  Laecic  Acid  sepa- 
rates ftvm  solution  in  water,  by  spontaneous 
evaporation,  in  crystalline  grains.  With  the 
alkalies  and  with  lime  it  forms  salts  which  are 
Mlable  in  alcohol  and  in  water,  and  are  deli- 
qnesoent.  CockineUin,  or  the  colouring  mat- 
ter of  stick-lae  is  similar  to  that  of  cochineal, 
i^  used  for  the  same  purposes,  and  yields  a 
varlet  colour  little  inferior  to  it 

Lmr  Djftf  and  Lac  Lake,  two  preparations  of 
Im  which  are  manufactured  in  the  East  Indies 
are  used  to  a  very  considerable  extent  in  scar- 
lei  dyeing. 

LACE  MANUFACTURE.  This  very  plea- 
sing branch  of  industry  exhibits  instructive 
fleatares  in  respect  to  the  ^>plication  of  ma- 
chinery to  what  was  before  mere  hand-labour. 
We  must  glance  at  the  subject  in  its  two 
aapeets  of  piliate-iace  and  bobbiH'HeL 

Pittote  Lace : — ^Real  lace,  such  as  that  which 
often  obtains  so  high  a  pri(Se,  is  mostly  made 
of  flax  thread,  and  is  produced  in  the  following 
way.  The  laee-woiker  sits  on  a  stool  or  chair, 
and  places  a  hard  cushion  on  her  lap.  The 
desired  pattern  is  sketched  upon  a  piece  of 
parchment,  which  is  then  laid  down  upon  the 


cushion;  and  she  inserts  a  number  of  piAs 
through  the  parchment  into  the  cushion,  in 
places  dotermined  by  the  pattern.  She  is 
also  provided  with  a  number  of  small  bobbins, 
on  which  threads  are  wound  )  fine  tlu^ad  being 
used  for  making  the  meshes  or  net ;  and  a 
coarser  kind,  called  gymp,  for  working  the 
device.  The  work  is  begun  at  the  upper  part 
of  the  cushion  by  tying  together  the  threads  in 
pairs,  and  each  pair  is  attached  to  one  of 
the  pins.  The  threads  are  then  twisted  one 
round  another  in  various  ways,  according 
to  the  pattern;  the  bobbins  serving  as 
handles  as  well  as  for  a  store  of  material, 
and  the  pins  serving  as  knots  or  fixed  centres 
around  which  the  threads  may  be  twisted. 
The  pins  inserted  in  the  cushion  at  the  com- 
mencement are  merely  to  hold  the  threads ; 
but  as  fast  as  each  little  mesh  is  made  in  the 
progress  of  the  working,  other  pins  are  in- 
serted, to  prevent  tlie  thread  from  imtwisting ; 
and  the  device  on  the  parchment  shews  where 
these  insertions  are  to  occur. 

The  kinds  of  lace  which  have  obtained 
different  names  have  certain  peculiarities  in 
the  character  of  the  mesh.  BruueU  point 
has  a  network  made  by  the  pillow  and  bob- 
bins, and  a  pattern  of  sprigs  worked  with  the 
needle.  Brutsela  ground  has  a  six-sided  mesh, 
foimed  by  twisting  four  flaxen  threads  to 
a  perpendicular  line  of  mesh.  BruueU  wire- 
ground  is  of  silk;  the  meshes  are  partly 
straight  and  partly  arched,  and  the  pattern  is 
wrought  separately  by  the  needle.  Mechlin 
lace  has  a  six-sided  mesh  formed  of  three 
flax  threads  twisted  and  plaited  to  a  perpen- 
dicular line  :  the  pattern  being  worked  in  the 
net  Valenciennes  lace  has  a  six-sided  mesh 
formed  of  two  threads,  partly  twisted  and 
plaited :  the  pattern  being  worked  in  the  net 
LiMie  lace  has  a  diamond-shaped  mesli,  formed 
of  two  threads  plaited  to  a  perpendicular 
line.  Alen^oH  lace  has  a  six  sided  mesh  of 
two  threads.  Alen^on  point  is  formed  of  two 
threads  to  a  perpendicidar  line,  with  octagonal 
and  square  meshes  alternately.  Honiton 
lace  is  distinguished  by  tlio  beauty  of  the 
devices,  worked  by  the  needle.  Buckingham 
lace  is  mostly  of  a  commoner  description,  and 
somewhat  resembles  that  of  Alen^n. 

Pillow  lace,  such  as  wo  have  just  described, 
is  supposed  to  have  been  first  made  in  Saxony 
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in  the  16th  centmy  :  the  earlier  Italian  lace 
having  been  wrought  by  the  needle.  From 
Saxony  it  extended  to  Flanders  and  France. 
In  Brussels  alone  there  were  10,000  females 
employed  at  lace-making  at  the  close  of  the 
last  century.  The  art  was  introduced  into 
England  soon  after  its  invention  in  Saxony ; 
and  it  is  curious  that  Honiton  has  produced 
the  best  kinds  from  that  time  to  this.  Through* 
out  the  midland  oounties,  especially  Bedford, 
Buckingham,  and  Northampton,  almost  every 
town  and  village  exhibits  this  manufacture ; 
but  hand-made  lace  has  sufhred  severely  from 
the  invention  next  to  be  noticed. 

Bobhin-net : — ^About  1770  a  stocking  weaver 
at  Nottingham,  named  Hammond,  made  the 
first  attempt  to  imitate  lace  by  a  dight  adap- 
tation of  his  stooking-frakne ;  and  many  other 
persons  gradually  introduced  improvements 
in  the  art ;  but  it  was  Mr.  Heathcoat  who, 
eai'ly  in  the  present  century,  gave  the  chief 
impulse  to  the  trade  by  the  invention  of  his 
bobbin  frame,  which  gave  the  name  of  hohbin- 
net  to  machine-made  lace.  The  manufacture 
sprang  up  into  wonderftil  activity  in  and 
around  Nottingham ;  and  though  it  has  suf- 
fered many  fluctuations  since  it  still  constitutes 
a  very  notable  department  of  Nottingham 
industay. 

The  cotton  used  in  making  bobbin  net  is 
mostly  spun  in  Lancashire.  The  maahines 
arc  very  costly  and  are  seldom  or  never  owned 
by  the  actual  worker.  They  are  among  the 
most  complicated  apparatus  employed  in  ma- 
nufactures ;  and  when  adapted  for  steam-power, 
and  provided  with  the  Jaoquard  apparatus  for 
the  production  of  figured  net,  the  machines 
are  sometimes  worth  1000/.  a  piece.  One  set 
of  threads,  which  we  may  call  the  warp,  is 
stretched  in  parallel  lines  up  and  down  the 
machines;  another  set,  equivalent  to  the  weft, 
is  wound  round  small  bobbins  ;  and  the 
meshes  of  the  net-work  are  produced  by  these 
bobbins  twisting  in  and  around  and  among 
the  vertical  threads.  After  being  woven  or 
made,  the  net  is  gassed  or  singed  to  remove 
the  little  haiiy  filaments ;  then  embroidered 
or  *  run  *  by  females,  if  the  better  kind  of  net ; 
then  mended  if  any  of  the  meshes  have  given 
way ;  then  bleached ;  then  dyed,  if  it  be  black 
net ;  then  dressed  or  stiffened  with  gum  or 
starch ;  and  finally  roUed  and  pressed. 

Besides  the  specimens  firom  Belgium,  laoe 
will  form  an  important  item  in  the  number 
of  things  sent  over  ttom  France  to  the 
Great  Exhibition.  The  greatest  in  amount, 
and  most  remarkable  for  beauty,  will  be  con- 
tributed firom  Nancy.  Besides  several  pieces 
of  minor  importance,  one  especially  is  intended 
to  attract  great  attention*  It  is  ftoonntarpane, 


three  yards  long  and  two  and  a  half  broad. 
In  the  middle  is  embroidered  a  bouquet  of 
roses  and  poppies,  and  a  garland  all  round  of 
the  same  flowers,  of  a  large  size,  all  embroi- 
dered au  land  with  cotton  of  size  No.  120,  the 
appearance   created  being  that  of  a  wbit^ 
satin  texture.  The  leaves  are  embroidered  on 
what  is  termed  a  sanded  ground.  The  tracen 
cost  three  months  of  labour. 
LACQUEBING.  [JAPAXiizHa.] 
LACTIC  ACID.    This  substance  exiato  in 
milk,  and  in  laiger  proportion  when  it  has 
become  sour ;  it  also  exists  in  varioos  other 
animal  fluids,  and  in  many  vegetable  juices. 
Lactic  Add  is  colourless,  inodorous,  and  rm 
sour;  it  attracts  moisture  from  the  air, and 
dissolves  in  water  and  alcohol  in  all  propor- 
tions.  The  combinations  which  it  makes  with 
alkalies  and  oxides  are  not  of  much  impoita&oe 
in  the  arts. 

LACTUCA'BIUM  is  obtained  firom  the 
Laetuea  viraao,  or  Aend  Lettuce,  being  the 
inspissated  milky  jnioe  of  the  plant)  and  which 
is  at  first  white,  but  afterwards,  by  expoauie  to 
the  air  and  snn,  concretes  and  beoometi 
brownish.  The  jniee  of  the  leaves  onlr 
should  be  collected  before  the  floweiing  has 
begun ;  punotozing  the  leaves  is  the  best  mode 
of  procuring  it.  The  inspissated  oonoiete 
juice  rssemblet  opium  in  its  aotioni  and  is 
used  in  medioine. 

LAKE.     This  is  a  general  name  for  an 
animal  or  vegetable  colonzing  substanoe,  pre 
cipitated  in  combination  with  oxides  of  tin  or 
alumina.    Most  peraoaa  consider  a  beantif^ 
arimson  to  be  the  proper  colour  of  lake ;  bat 
aocording  to  the  chenaioal  definition,  it  indade^ 
pigments  of  various  colours.    Moat  of  these 
are  prepared  by  causing  alum  to  act  in  aa  io- 
fkision  or  decoction  of  the  eubetanoe  employed. 
Bbu  Lakt  is  prepared  from  Indigo,  and  ^m 
the  blue  flowers  of  acme  plants  •  BrojU-vood 
XaAefromBraxil-wood;  i^ior«atia«  La*«  ^^^ 
ooohineal;  Mmddtr  Lake  from  madder ;  Orff* 
Lakt  from  a  mixture  of  blue  and  yellow  lakes ; 
Oranfe  Luke  from  amotto;   JRed  Ldu  from 
cochineal,  difi'erently  employed  from  that  r^ 
quired  for  Florence  lake ;  Ytttem  /««**  i^™ 
gaerritron  or  turmeric;  and  there  araafe* 
others,  presenting  other  tints. 

LAMP-BLACK,  is  a  flne  charcoal  prepared 
from  certain  kinds  of  flr  containing  moch 
resin,  and  the  refrue  and  jreaidnaiy  resin  l«ft 
by  the  distillation  of  turpentine.  The  furnace 
chimney  is  long,  and  the  gieater  part  of  it 
nearly  horixontal,  and  its  exit  is  covered  with 
old  sacking;  or  the  smoke  containing  the 
charcoal  is  carried  into  chambers,  where  it  i< 
deposited  on  ooaxse  cloths.  The  purest  lamp* 
blaak  ii  prooored  hj  the  ttMnhuitioa  of  oiK 
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bat  that  is  much  too  expensive  for  common 
use.  Lttmp-blaok  is  extensively  employed  as 
a  black  coIouTi  and  mixed  with  other  pig- 
mentis. 

LAMP,  SAFETY.  It  has  been  long  known 
that  coal  mines,  and  especially  such  as  are 
deep,  are  occasionally  infested  with  carburet- 
ted  hydrogen,  known  to  the  miners  ss  firt- 
damp.  Several  contrivances  have  been  pro- 
posed for  safely  lighting  coal  mines  subject  to 
the  visitations  of  this  gas ;  but  the  safety- 
lamp  of  Sir  H.  Davy  is  the  only  one  which 
has  ever  been  judged  safe,  and  been  exten- 
sively employed. 

Davy  found  that  this  gas  requires  an  ad- 
mixture of  a  large  quantity  of  atmospheric 
air  to  render  it  explosive ;  that  explosions  of 
inflammable  gases  are  incapable  of  being 
passed  through  long  narrow  metallic  tubes ; 
and  that  this  prinoi^e  of  security  is  still  ob« 
toined  hy  diminishing  their  length  and  dia- 
meter at  the  same  time,  and  likewise  dimi- 
nishing their  length  and  increasing  their 
number,  so  that  a  great  number  of  small 
apertures  will  not  pass  explosion  when  their 
depth  is  equal  to  their  diameter.  This  led  to 
trials  upon  sieves  made  of  wire  gauze :  and  he 
found  that,  if  a  piece  of  wire  gauze  was  held 
o\et  the  flame  of  a  lamp,  or  of  ooal  gas,  it 
prevented  the  flame  from  passing;  and  he 
ascertained  that  a  flame  confined  in  a  cylinder 
of  very  fine  wire  gauze  did  not  explode 
even  a  mixture  of  oxygen  and  hydrogen, 
but  that  the  gases  burnt  in  it  with  great 
vivadty. 

These  experiments  enabled  Davy  to  deter- 
mine the  principles  of  a  new  safety-lamp.  It 
consistfl  of  a  cylinder  of  wire  gauze,  formed 
of  iron  wire  about  ^  of  an  inch  in  diameter, 
the  meshes  being  about  ^  of  an  inch.  The 
▼ire  ctylinder  is  strongly  jointed,  and  is  de- 
fended by  three  upright  strong  wires,  which 
meet  at  the  top,  and  to  them  a  ring  is  fixed, 
from  which  the  instrument  is  suspended.  The 
Isnp  is  screwed  on  to  the  bottom  of  the  wire 
puze,  and  is  supplied  with  oil  by  the  pipe 
projecting  from  it,  when  the  top  is  unscrewed 
and  removed.  A  wire,  bent  at  the  upper  end, 
n  paased  through  the  bottom  of  the  lamp  for 
nising,  lowering,  or  trimming  the  wick. 

When  the  lamp  is  lighted  and  introduced 
into  an  atmosphere  gradually  mixed  with  fire- 
damp, the  first  effect  of  the  fire-damp  is  to 
menme  the  size  and  length  of  the  flame.  When 
the  inflammable  gas  forms  as  much  tA^f^oi 
the  Tolume  of  the  air,  the  (Qrlinder  becomes 
filled  with  a  feeble  blue  flame,  but  the  flame 
of  the  wick  appears  burning  brightly  within 
the  blua  flame,  and  the  light  of  the  wick  con- 
tinoes  till  the  flre-damp  increases  to  one- 


sixth,  or  one-fifth,  when  it  is  bst  in  the 
flame  of  the  fire-damp,  which  in  this  case 
fills  the  cylinder  with  a  pretty  strong  light ; 
and,  when  the  foul  air  constitutes  one-third 
of  the  atmosphere,  it  is  no  longer  fit  for 
respiration. 

The  operation  of  the  wire  gauze  in  prevent- 
ing the  communication  of  flame  is  thus  ex- 
plained :  —  Flame  is  gaseous  matter  so 
intensely  heated  as  to  be  luminoua,  and  the 
temperature  requisite  for  producing  it  exceeds 
that  of  the  white  heat  of  solids.  When  the  flame 
comes  into  contact  with  wire  gauze,  it  loses  so 
much  heat  in  consequence  of  the  conducting 
power  of  the  metal  which  conveys  it  to  the 
surrounding  air,  that  it  is  cooled  below  the 
point  at  which  gaseous  matter  can  remain 
luminous,  and  consequently  the  flame  of  the 
gaseous  matter  burning  within  the  lamp  is 
incapable  of  passing  through  it  so  as  to 
set  fire  to  and  explode  the  mixture  of  fire- 
damp and  air  by  which  it  is  surrounded ;  and 
this  cooling  power  is  exerted,  even  though  the 
wire  gauze,  by  effecting  it,  is  rendered  and  re- 
mains red-hot 

Much  discussion  has  arisen  concerning  the 
safety  of  this  inalamment;  it  is  admitted  that 
there  are  situations  where  it  would  not  be  dan- 
ger-proof; but  it  is  also  admitted  that  no  other 
invention  is  yet  equal  to  it  in  respect  to  safety. 
A  form  of  the  instrument  devised  by  Dr. 
Clanny  is  that  which  is  now  most  frequently 
employed. 

The  original  model  of  the  safety  lamp, 
made  by  Sir  Humphrey  Davy's  own  hands, 
has  been  lately  placed  among  the  collection  of 
scientiflo  instruments  belonging  to  the  Royal 
Society. 

LAMPS.  The  chief  varieties  of  artificial 
lights  are  noticed  in  earlier  articles  [Abuamd 
Lamp;  Bbnzolb  LiOHt;  Bops  Lxoht;  Gau- 
PHiMK  Lamp  ;  CANDiii  Manutactubb  ;  Dbuk* 
MONS  LxGHT ;  Elbotbio  Lxqbt  ;  Gas  Manx;- 
FACTTTBE ;  Lau p,  Safety].  Most  of  the  oU- 
lampB  are  now  on  the  argand  principle,  that 
is,  having  a  ring- formed  wick,  so  as  to  admit 
aur  within  and  without.  Some  lamps  have 
been  formed  for  burning  solid  instead  of  liquid 
Aiel;  such  as  the  Boho  lamp,  which  is 
adapted  for  burning  tallow  or  fat  One  variety 
of  lamp  is  the  Oarcel  lamp^  in  which  the  oil  is 
raised  through  tubes  by  dock-work,  so  as  con- 
tinually to  overflow  at  the  bottom  of  the  wick, 
and  thus  keeping  the  wick  thoroughly 
sosked.  In  Parker's  hot  oil  lamp  the  oil  is 
kept  between  two  conoentric  tubes  nesr  the 
flame,  so  as  to  become  heated  before  it  reaches 
tlie  wick.  The  meUor  lamp  is  intended  to  bum 
rape  oil.  The  camphiM  lan^s  are  described 
in  an  earlier  article.    In  the  *  Peerless  Self- 
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generating  GaA  Lamp,'  registered  by  Mr. 
Holliday  in  184U,  the  arrangement  is  such 
that  the  oil  is  heated  and  converted  into 
vapour  before  it  reaches  the  burner. 

The  manufacture  of  brass-work  for  lamps 
and  chandeliers  forms  one  of  the  most  im- 
portant departments  of  Birmingham.  The 
brass  tubing  is  drawn,  and  the  ornaments 
cast,  on  a  scale  of  great  magnitude ;  and  the 
various  processes  of  stamping,  planishing, 
lacquering,  burnishing,  <fec.,  all  employ  a 
large  number  of  hands  in  the  lamp  trade.  All 
our  exhibitions  of  manufactures  contain  spe- 
cimens of  Birmingham  lamps.  Many  of  those 
which  are  ordinarily  considered  to  be  made  in 
London  are  of  Birmingham  manufacture,  put 
together  in  London. 

LANARKSHIRE.  The  wonderfiil  energy 
of  this  iron-smelting,  cotton-spinning  county 
has  already  engaged  a  little  of  our  attention 
[Glasgow].  In  addition  to  the  industrial 
statistics  there  given,  we  may  state  that  there 
were  in  Lanarkshire,  in  1850,  94  cotton  facto- 
ries, 9  woollen  and  worsted  factories,  4  flax 
faoteriee,  and  4  silk  factories ;  that  these  con- 
tained about  980,000  spincUes,  and  about 
19,000  power  looms;  that  the  steam  and 
water  power  employed  to  work  these  factories 
was  equal  to  about  6,800  horse-power ;  that 
the  number  of  persons  employed  in  the  facto- 
ries was  about  25,000;  and  that  of  these 
persons,  nearly  20,000  were  females. 

LANCASHIRE.  To  the  coalfield  of  South 
Lancashire  this  county  owes  its  manufacturing 
pre-eminence.  It  occupies  a  large  inregular 
tract  between  the  Ribble  and  the  Mersey.  The 
pite  in  the  northern  coal  field  are  chiefly  in 
the  neighbourhood  of  Hornby.  The  principal 
mineral  production  of  Lancashire  is  coal. 
Lead  and  iron  occur  to  some  extent,  copper 
in  small  quan<j^ty,  slate,  flag-stones,  free- 
stone, scythe -stones,  brick  ciay,  and  pipe- 
clay are  among  the '  mineral  products  of  the 
county. 

The  county  of  Lancashire  is  richly  provided 
with  those  highways  of  commerce— canals. 
The  Sankey  Canal  was  the  first  executed  in 
England;  it  extends  from  St.  Helens  to  War- 
rington, about  12  miles.  The  Duke  of 
Bridgewater's  Canal,  one  of  the  most  celebra- 
ted of  Brindley's  works,  extends  firom  Leigh 
to  Manchester,  with  extensive  tunnels  and 
underground  works  at  Worsley.  The  Leeds 
and  Liverpool  Canal,  one  of  the  most  exten- 
sive in  the  kingdom,  connecte  those  two  im- 
portant towns,  and  passes  near  Cohae,  Burnley, 
Blackburn,  Wigan  and  Ormskirk.  The  Lan- 
caster canal  begins  near  Kendal  in  Westmore- 
land, and  runs  to  Wigan.  The  Ashton  Canal 
oommenoes  on  the  eastern  nde  of  the  town  of 


Manchester,  and  runs  to  Fairfield,  aboat  i 
miles  from  Manchester;  it  has  brimches  to 
Stockport;  to  the  Huddersfield  Canal  it 
Dukinfield;  to  the  collieries  at  HoUingvood, 
near  Oldham  ;  and  to  the  Rochdale  Canal. 
The  Huddersfield  and  Peak  Forest  canals 
belong  rather  to  Yorkshire  and  to  Beibyabire 
respectively  than  to  Lancashire.  The  Boch- 
dale  Canal  commences  in  the  Calder  and 
Hebble  Narigation  in  Yorkshire,  and  proceeds 
by  Todmorden  and  Rochdale  to  Manchester. 
The  Manchester,  Bolton,  and  Bury  Canal 
commences  in  the  Mersey  and  Irwell  Navigar 
tion  at  Manchester,  and  runs  to  Bolton,  with 
a  branch  to  Bury. 

Nor  is  Lancashire  less  richly  provided  vith 
railways.  The  first  locomotive  line  in  England 
was  the  Liverpool  and  Manchester.  Since 
theopemngofthatrailwayin  1830,  the  railwaji 
of  Lancashire  have  taken  the  lead  of  those  in 
every  other  county.  The  lines  open  are  the 
following:— Liverpool  to  Manchester;  War 
rington  to  Newton ;  Warrington  to  Heyton; 
Runcorn  to  St  Helens ;  Runcorn  to  Heyton; 
Liverpool  to  Buiy;  liyerpool  to  Preston; 
Manchester  to  Preston ;  Newton  to  Preston ; 
Eenyon  to  Bolton  ;  Bolton  to  Clitheroe; 
Clifton  to  Colne ;  Manchester  to  Todmorden ; 
Manchester  to  Stockport,  to  Ashton,  and  to 
Oldham ;  Preston  to  Acorington ;  Preston  to 
Fleetwood ;  Preston  to  Lancaster ;  and  many 
minor  branches.  They  form  a  complete  net 
work,  the  proprietorship  of  which  we  need 
not  here  disentangle. 

From  the  moist  nature  of  the  cHmate,  Un- 
cashiro  is  more  productive  in  grass  than  in 
com.  Oats  are  more  cultivated  than  wheat. 
Potatoes  were  early  eulttvated  in  the  fields  in 
Lancashire,  and  they  retain  their  oelebiitv 
Meadows  and  pastures  are  very  extensive. 
Even  the  extent  of  grass  which  is  kept  for  H^f 
purpose  of  bleaching  linen  on  is  very  const 
derable,  especially  in  the  ndghbouihood  of 
Manchester,  of  Bolton,  and  other  masnfac- 
turing  towns.  A  great  quantity  of  new  vo\^ 
is  required  in  the  manufacturing  towns,  and 
much  butter  and  cheese  are  also  made  in  ilti' 
county. 

Lancashire  is  the  most  important  mann 
facturing  county  in  England.  Not  only  is  the 
cotton  manufacture  the  laigeat  branch  of 
industiy,  but  it  has  probably  no  parallel  in 
any  other  country.  The  cotton  fcetoriee  an? 
exceedingly  numerous,  and  are  spread  omt 
most  parte  of  the  county.  Silk,  woollen,  and 
flax  manufactures  are  also  earned  on,  but  to  a 
much  smaller  extent  than  cotton.  Engineerini; 
of  every  description,  and  ship-bvildingt  tf* 
other  branches  of  Lancashire  industiy.  Ifo^ 
and  braas  manofiMtiirea;  hat  fiMtoriea;  gUss 
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botde*  «nd  pottery  works ;  dkalii  BoamanA  ehe- 
miealwotks;  pin  xnanitfactories ;  watehmoTe- 
ment  mflndhetoties — are  among  the  nmnerons 
branches  of  Lancashire  indnstry. 

The  eommeree  of  Lancashire  eonsists 
manly  in  the  immense  trade  carried  on  at 
lirerpool :  the  shipping  at  LacnoaMer  and 
Fleetwood  IS  of  no  great  amonnt.  The 
canals  and  ndlways  eondnet  a  TSst  inland 
traffie  with  other  parts  of  England. 

Many  of  the  great  towns  oo<iapy  some  of 
our  attention  in  separate  articles,  in  respect 
to  their  indnstry  and  produce  [Aocbiroton  ; 
AsRToiT  ;  BLAOKsmiN;  Boktok;  BtmY; 
CuthbUoe  ;  LiycBPOOL  ;  Mancbbsteh; 
Pskstok].  Fleetwood  stands  at  the  month  of 
the  mstatacj  cyf  the  Wyre.  The  town,  harbour, 
docks,  warehooses,  and  pier  were  planned 
mider  the  auspices  of  Sir  Hesketh  Fleetwood, 
about  the  year  1886,  on  ground  which  before 
that  time  was  little  (dse  tiban  a  rabbit-warren. 
It  was  expected  that  this  port  would  attract  a 
large  amount  of  traffic  to  and  from  Belfast, 
Londendeny,  Drogheda,  and  other  Irish  ports ; 
and  to  and  firom  Glasgow  and  Ardrossan ;  but 
liTerpoOl  stOl  oolttmands  nearly  all  the  Irish 
tRfflo.  The  port  of  Lancader  formerly  had  a 
eonsiderable  share  of  the  West  India  trade, 
▼hidi  is  noi^  hi  a  great  degree  transfeired  to 
lirevpool ;  but  it  stall  possesses  a  portion  of 
foreign  cominerce,  and  a  considerable  coasting 
trade.  The  cotton  manufacture  was  introdhced 
not  many  years  ago  into  the  town  and  neigh- 
bouriiood,  where  it  has  cohsiderably  increased. 
M  Lei^  the  townspeople  are  engaged  in  the 
mannflftctnre  of  cambrics  and  fustians ;  there 
vti  collieries  and  stone  quarries  ih  the  parish. 
Oidkmn  has  rapidly  risen  in  prosperity,  mainly 
owing  to  its  being  in  the  neighbourhood  of 
estifnsire  coal  mines,  which  give  emplojrment 
to  a  large  portion  of  its  population,  and  to  the 
freat  increase  of  cotton  manufactures  since 
the  middle  of  the  last  century.  The  manu- 
Cariure  of  fustians,  cotton,  and  woollen  and 
lilk  goods  is  very  extensive ;  and  there  are 
more  hats  produced  here  than  in  any  other 
part  of  England.  Ptetcot  is  celebrated  for  its 
manufactures  of  small  files,  and  the  move- 
ments and  other  parts  of  watches.  In  Bochdnte 
the  manufactures  are  very  important.  In  the 
time  of  Bdward  III.  some  Flemings  intro- 
duced the  woollen  manufacture  into  the  town ; 
it  has  continued  to  flourish,  and  now  forms 
its  staple  commodity.  Calico,  cotton  yam, 
md  ham  a^  also  manufactured.  Coal  is  dug, 
ind  riates,  flagstone,  and  freestone  are 
Abundantly  quarried  in  the  parish  ;  and 
there  are  also  iron-works.  St  Helem  has 
Hsen  hxto  importance  chiefly  by  means  of  the 
large  establishments  of  the  British  Plate- 


GlaBs  Company  at  Bavenhead^  in  the  adjacent 
township  of  Sutton,  and  of  the  copper-works 
belonging  to  the  proprietors  of  the  Paiys 
Minci  in  Anglesea,  who  brought  their  ore 
here  to  be  smeltedi  In  Todmordtn  the  inha- 
bitants are  engaged  in  the  cotton  and  woollen 
manufaotures,  both  of  which  have  greatly  in- 
creased. The  principal  branches  of  industry 
in  Warnn§ton^  are  ootton-spinning,  the  manu- 
facture of  flint  glass  and  glass  bottles,  machi- 
nery and  mill-work,  and  many  branches  of 
iron  manufaotutes.  There  are  steam  flour- 
miUs,  tanyards,  malt-houses,  one  or  more 
paper-mills,  and  several  breweries.  Wigan 
from  its  situation  on  the  Lancashire  coal-field, 
has  increased  with  the  development  of  ma- 
nufacturing industry.  The  manufactures  of 
the  place  comprise  linens,  calico,  checks, 
fhstians,  the  spinning  of  cotton  yam,  and 
other  branches  of  the  cotton  manufacture. 

In  addition  to  the  details  under  Cottdk 
and  Factobies,  we  give  the  following  sta- 
tistics of  Lancashire  factories  in  1890.  In 
that  year  there  were  in  the  county  1^235  cotton 
factories,  87  woollen  and  worsted  factories,  0 
flax  factories,  and  2d  silk  factories.  In  these 
factories  were  about  15,000,000  spindles,  and 
about  185,000  po^er  looms.  The  machi- 
nery was  moved  by  steam-power  equiva- 
lent to  about  50,000  horse  power,  and  by 
water  power  to  the  extent  of  4,000  horse 
power.  The  persons  employed  at  the  1,810 
factories  were  about  240,000  in  number,  of 
whom  180,000  were  females.  Of  the  persons 
so  employed,  about  18,000  were  children 
under  18  years  of  age. 

LANDES.  This  department  of  France 
calls  for  a  little  notice  here  on  account  of  the 
extraordinary  mode  in  which  some  of  the 
inhabitants  are  obliged  to  pursue  their  indus- 
trial avocations.  Much  of  the  department 
consists  of  a  loose  ashen-gray  sandy  soil. 
Numerous  flocks  of  wretched  half-starved 
sheep  wander  over  this  desert  waste,  tended 
by  shepherds  who  walk  on  high  stilts  to  enable 
them  to  pass  dry- footed  over  the  marshes  tJiat 
occur  in  all  directions.  Clothed  in  sheep- 
skins, perched  on  his  lofty  stilts,  and  seated 
on  a  high  staff  with  a  flat  broad  end,  the 
shepherd  of  the  Landes  watching  his  sheep, 
and  knitting  woollen  stockings,  his  constant 
occui^ation,  presents  to  the  stranger  unpre- 
pared for  the  sight  an  extraordinary  appear- 
ance. Not  only  the  shepherds,  but  the 
charcoal  burners,  and  almost  all  the  scanty 
population  of  the  Landes,  are  accustomed  to 
the  use  of  stilts,  on  which  they  walk  with 
astonishing  rapidity.  The  most  important 
produce  of  the  Landes  are  the  pine  fbrests 
which  cover  nearly  one-fourth  of  the  surfao6| 
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and  wbich,  besides  the  yalue  of  the  timber, 
yield  a  great  quantity  of  resin.  The  more 
fertile  districts  of  the  department  yield  wheat, 
maize,  millet,  hemp,  flax,  madder,  saffiron,  &o. 
About  10,000,000  gallons  of  wine  are  produced 
annually,  of  which  about  a  third  goes  to  sup- 
ply the  home  consumption ;  the  rest  is  ex- 
ported, or  distilled  and  sold  as  Armagnac 
brandy.  Mines  of  iron  and  bitumen  are 
worked ;  mica,  coal,  marble,  granite,  lithogra- 
phic stones,  chalk,  ochre,  potters'  clay  of 
superior  quality,  crucible  earth,  Ssc,,  are  found. 
Peat  fuel  is  dug.  The  industrial  produce  is 
composed  of  coarse  woollens,  pottery,  liqueurs, 
bar  iron  and  ironware,  resin,  pitch,  tar,  glass, 
paper,  leather,  brandy,  beer,  oil,  ^c.  There 
is  also  a  considerable  trade  in  timber,  deals, 
linseed  oil,  fruits,  wool,  pork,  Ac 

LANTERNS.  It  is  said  that  we  are  in- 
debted  to  Alfred  the  Great  for  the  invention 
of  lanterns,  or  lanthoms.  Before  the  inven- 
tion of  clocks,  Alfred  caused  six  tapers  to  be 
made  for  his  daily  use ;  each  taper  contained 
twelve  pennyweights  of  wax,  and  was  twelve 
inches  long.  The  whole  length  was  divided 
into  twelve  parts  or  inches,  of  which  three 
would  bum  for  one  hour  ;  so  that  each  taper 
would  be  consumed  in  four  hours,  and  the 
six  tapers,  being  lighted  one  after  another, 
lasted  twenty- four  hours.  But  the  wind, 
blowing  through  the  windows  and  doors  and 
chinks  of  the  chapel,  or  through  the  cloth  of 
his  tent,  in  which  they  were  burning,  wasted 
the  tapers,  and  caused  them  to  bum  iiregularly. 
He  therefore  designed  a  lantern,  made  of  ox 
or  cow  horn  cut  into  tliin  plates,  in  which  he 
enclosed  the  tapers ;  and  being  thus  protected 
trom.  the  wind,  the  period  of  their  burning 
became  a  matter  of  comparative  certainty. 

The  translucent  part  of  a  lantern  is  made 
of  cow- horn.  The  horn  is  softened  and  sepa- 
rated into  thin  leaves,  by  following  the  natural 
layers  of  the  substance.  The  thin  leaves  are 
flattened,  scraped  with  a  blunt-edged  knife, 
smoothed  with  a  woollen  rag  dipped  in 
charcoal  dust,  and  finally  polished  with  horn 
shavings. 

LAPIDABY.  The  work  of  the  lapidary  is 
the  shaping,  cutting,  aud  polishing  of  precious 
stones.  He  uses  mortars  for  crushing  and 
grinding  diamond  powder;  cutting  instruments 
for  reducing  stones  to  thin  layers;  instra- 
ments  for  giving  flat  and  curved  surfaces  to 
gems  ;  lathes  for  turning,  and  drills  for 
piercing  holes;  apparatus  for  making  the 
facets  of  brilliants,  Ac  A  few  details  bearing 
on  this  subject  will  be  found  under  Caheo  ; 
PuxoMO;  Gems;  Iktaotjo. 

LAPIS  LAZULI.    [Ultramabinv.] 

UUBLCH.   A  few  wonls  have  been  said  con- 


cerning this  valuable  tree,  in  oonnectiaD  with 
the  genus  to  which  it  belongs  [Abxxs]  ;  s&d 
we  will  here  add  a  little  detail  oonoeming  the 
uses  of  the  tree  in  the  arts. 

Larch  wood  seems  to  be  mcne  sad  more 
valued  as  its  qualities  become  known :  and  it 
will  probably  supersede  others  which  hate 
hitherto  beeda  held  in  greater  repute.    Th« 
Germans  find  larch  wood  almost  indestmcti- 
ble  for  wine-casks.    In  many  parts  of  Franee 
houses  are  built  of  larch,  and  water-pip«s 
made  of  the  same  material.    In  Switzerlaod 
it  is  used  for  vine  props.    In  all  cases  where 
timber  is  exposed  to  alternations  of  wet  and 
dry,  larch  is  particularly  valuable.    As  navil 
timber  the  larch  is  rising  rapidly  into  note. 
As  sleepers  for  railways,  axles  for  miU  wodi, 
hop  poles,  stakes  for  plants,  and  nnmeroos 
other  useful  articles,  larch  is  a  most  valiiakV) 
material.    It  is  rather  too  difficult  to  work  to 
be  used  much  in  tlie  carpentry  of  Engluh 
houses. 

The  qualities  which  render  laroh  so  ser- 
viceable for  the  above  purposes  are  the 
following : — It  is  much  clearer  of  knots  thtn 
fir-wood;  it  is  more  durable  than  fir;  HU 
much  less  liable  to  shrink  than  common  deal; 
it  will  not  crack  with  any  moderate  degree  of 
heat,  when  in  the  form  of  planks  or  boards : 
it  is  more  tough  than  foreign  deal ;  as  an  or- 
namental wood  it  often  presents  a  ^^ 
beautiful  colour,  and  will  receive  a  high  pu- 
lish. 

LASEB,  was  the  name  given  by  the  andeiits 
to  a  gum-resin  highly  esteemed  by  them,  and 
which  was  sometimes  called  SUpMum,  It  u 
supposed  to  have  been  procured  trom  certam 
species  of  the  genus  Loderpitium;  the  root  of 
which  is  extremely  bitter,  and  yields  an  aro- 
matic resinous  substance.  The  gum-resio 
was  employed  medidnalJj  by  the  anci<n^> 
and  was  an  article  of  some  oommeitiai 
value. 

LATA'NIA,  is  a  genus  of  Pahns.  Iht 
leaves,  like  those  of  other  palms,  aiv  ^™- 
ployed  by  the  natives  of  the  lale  of  France 
for  covering  their  huts,  as  well  as  for  makiog 
fans  and  umbrellas.  The  leafstalks  are 
split,  and  employed  for  making  baakM/^s  toeves, 

LATHE.    [Pottery;  Tttbhzno.] 

LAUDANUM.    [Opitjii.J 

LAUREL.  The  fruit  of  the  laurel  or 
Sweet  Bay  is  endowed  with  axtimatic  proper- 
ties as  well  as  the  leaves,  whence  both,  as  r«i\ 
as  a  fatty  oil  expressed  from  the  seed,  hare 
long  been  used  in  medicine  as  stimulants  ftn<i 
carminatives. 

From  the  laurel  is  obtained  Irarmr,  an 
acrid  and  bitter  principle  contained  in  the 
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berries ;  its  smell  resembles  that  of  laurel 
qO. 

lAVAL,  the  capital  of  the  French  depart- 
ment of  Majreone,  is  the  centre  of  a  large 
mnafsetnre  of  table  and  household  linen  and 
linen-yarn,  for  the  sale  of  which  there  are 
veeklj  maiitets  ;  calico,  flannel,  cotton  hand- 
brchie&,  serge,  soap,  leather,  &c.,  are  also 
mide ;  and  there  is  a  good  business  done  in 
flax,  wine,  brandy,  clover-seed,  timber,  iron, 
marble,  Ae. 

lAVENDEB.  Lavender  plants  are  hoary, 
nairow-leaved,  finagrant  bushes,  inhabiting 
the  Booth  of  Europe,  the  Canaries,  Barbaiy, 
^G?%  Persia,  and  the  west  of  India,  wiUi 
generally  blue  flowers.  Twelve  species  are 
described,  of  which  two  only  are  of  general 
interest,  namely,  the  common  lavender  and 
Spike  Lavender,  both  natives  of  sterile  hills 
in  the  south  of  Europe  and  Barbaiy.  The 
common  lavender  yields  the  Oil  of  Lavender, 
so  extensively  employed  in  the  preparation  of 
perfimies;  and  its  flowers  are  employed  in 
medicine.  The  spike  lavender  yields  the  Oil 
of  Bpike,  or  foreign  oil  of  lavender ;  this  is 
less  fragrant  than  the  other  oil,  and  is  used  to 
iterate  it^  and  also  as  a  material  in  paint- 
ing. 

LEAD.  This  very  useful  metal  has  a 
UoeLsfa  gray  colour,  and  considerable  brilliancy 
vhen  fresh  surfaces  are  formed  by  cutting. 
If  Jt  has  not  been  cooled  too  rapidly,  it  is  so 
soft  that,  even  when  in  pieces  of  considerable 
thickness,  it  may  be  easily  bent  It  soils 
"lightly,  and  leaves  on  paper  or  cloth  a  mark 
after  friction  resembling  that  of  plumbago. 
Its  specific  gravis  is  11.4.  Lead  may  be 
reduttd  to  thin  laminss;  but  its  tenacity  is 
ci^tremely  slight,  so  that  a  wire  about  -^th  of 
in  inch  in  diameter  breaks  with  a  weight  of 
30  poonds.  It  fuses  at  about  612%  and  crys- 
tiUises  when  slowly  cooled.  It  is  not  a  volatile 
metal,  for  in  close  vessels  it  may  be  heated  to 
vbiteness  without  subliming.  When  exposed 
to  the  air,  it  absorbs  oxygen  and  carbonic  acid 
slovly,  and  acquires  a  superficial  coating  of 
carbonate  of  lead.  If  it  be  exposed  to  air  and 
^•ter,  it  is  oxidised  and  converted  into  carbo- 
nate of  lead  with  considerable  rapidity ;  this 
evbonalehasthe  appearance  of  minute  shining 
brillisnt  scales.  Though  at  common  tempo- 
ntnres  lead  is  slowly  acted  upon  by  the  oxy> 
gen  of  the  air,  it  is  readily  oxidised  when  the 
I^^B  rosed. 

The  ores  of  lead,  strictly  speaking,  are  few 
in  nomber.  Indeed  the  only  one  which  can 
properly  be  considered  as  a  working  ore  is 
the  St^hnret,  or  Galena.  This  almost  uni- 
versally diffused  ore  occurs  in  attached  crystals 
M  massive.     The  aystals  are  cpaque  and 


leaden  gray.  The  massive  varieties  have  a 
granular  structure.  By  the  blowpipe  on 
charcoal  the  sulphur  is  first  dissipated,  and 
then  metallic  load  is  obtained.  In  Cornwall 
and  Scotland  the  veins  of  this  ore  traverse 
primary  rocks;  in  Derbyshire  it  occurs  in 
veins  or  beds  in  transition  rocks.  It  very 
commonly  contains  a  considerable  portion  of 
silver.  There  are  many  minerals  in  which 
lead  forms  a  component  ingredient,  but  most 
of  the  lead  of  commerce  is  procured  from  the 
sulphuret 

Lead  fonnsmany  useftil  substances  in  com- 
bination with  other  bodies.  Protoxide  of  lead 
is  matticot,  and  the  deutoxide  is  Af  tnttim,  both 
used  as  colours.  Oxychloride  of  lead  forms 
patent  yellow,  Gsrbonate  of  lead  forms  White 
Lead,  Acetate  of  lead  is  Sugar  of  Lead. 
Bi-acetate  of  lead  forms  Goulard's  Extract, 
Ohromate  of  lead  is  a  beautiAil  yellow  pig- 
ment The  manufacture  of  Bed  Lead  and 
Whttb  Lead  will  be  noticed  in  separate 
articles. 

Of  the  aUoy»  of  lead,  three  are  of  some 
importance.  Alloyed  with  antimony,  lead 
forms  Tjfpe-metal.  Pewter  consists  of  about 
80  parts  tin  and  20  lead.  Equal  parts  of  tin 
and  lead  form  PUimher's  Solder, 

LEAD  MANUFACTURE.  Lead  was 
known  to  and  used  by  the  Greeks  and  Romans 
for  various  purposes.  Among  others  it  was 
employed  for  pipes  to  convey  water,  just  as  it 
is  now*  The  lead-mines  of  this  island  were 
worked  by  the  Romans.  The  chief  of  them 
are  in  Cornwall,  Devonshire,  Somersetshire, 
Derbyshire,  Durham,  Lancashire,  Cumberland, 
Westmoreland,  Shropshire,  Flintshire,  Den- 
bighshire, Merionethshire,  and  Montgomery- 
shire ;  in  Scotland,  in  Dumfriesshire,  Lanark- 
shire, Ayrshire,  and  Argyleshire.  Lead  is 
also  found  in  Ireland,  in  the  counties  of 
Armagh,  Wexford,  Wicklow,  Waterford,  Clare, 
and  Down. 

The  ore  of  lead,  when  extracted  from  the 
mine,  is  called  Galena,  and  is  combined  with 
various  earthy  matters.  The  first  processes 
subsequent  to  its  extraction  are  those  of 
crushing  or  pounding  and  washing  the  ore. 
The  ore  is  then  smelted,  sometimes  in  a  com- 
mon smelting  furnace  and  sometimes  in  a 
reverberatory  ftnmace ;  and  the  melted  metal 
is  allowed  to  run  into  a  lai'ge  iron  pan,  from 
which  it  is  ladled  into  cast-iron  moulds.  It 
then  constitutes  what  is  called  Pig-Lead.  In 
this  state  lead  always  contains  more  or  less 
of  silver.  The  proportion  is  sometimes  ex- 
ceedingly minute,  varying  from  1  to  30  ounces 
in  a  ton  of  lead.  The  extraction  of  the 
silver  is  always  performed  when  it  exists  in  a 
proportion  sufficient  to  pay  the  expense  of  the 
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proc«sS|  which  Taries  in  different  looaUties 
according  to  the  cost  of  fuel.  The  process 
of  extraction,  which  is  called  refining,  depends 
upon  the  well  known  teircumataneet  that  lead, 
when  heated  to  rednesSi  ahsorbs  a  large  por- 
tion of  oxygen  from  the  air,  and  ia  converted 
into  an  oxide  (  while  silver  does  not  undergo 
anj  such  change^  bat  retains  its  metallic  form 
at  almost  any  temperatore*  Mr.  Pattinson,  of 
Newcastle,  has  introduced  an  improved 
process,  in  which  the  ciTstallising  properties 
of  melted  lead  are  brought  into  requisition. 

The  most  extensive  use  of  lead  is  in  the 
forms  of  sheets  and  pipes.    To  make  sheet- 
lead,  the  pigs  are  brought  to  a  state  of  fusion 
in  a  large  pot  or  oistem,  near  which  is  placed 
the  table  on  which  the  sheet  is  to  be  cast. 
This  table,  which  is  usualij  from  18  to  20 
feet  long  and  6  feet  wide,  is  made  either  of 
wood  or  cast  iron.    The  wooden  taUe  has  its 
surface  protected  bj  a  layer  of  fine  sand, 
which  is  wetted  and  sproad  evenly  and  firmly 
over  it  before  the  melted  lead  is  pourod  on. 
To  prevent  the  lead  finom  running  over  the 
sides,  a  ledge  is  provided,  twb  or  three  inches 
thick,  and  two  inches  high,  which  fo^rms  the 
margin  of  the  table.     An  instrument  called 
a  strike  is  also  provided  to  regulate  the  thick- 
ness of  the  sheet,  and  to  sptead  the  inelled 
metal  evenly  over  the  table.    In  casting  the 
sheet  the  fused  metal  is  taken  from  the  cistern 
with  an  iron  ladle,  and  put  into  a  triangular- 
shaped  iron  shovel  or  peel,  placed  at  the  head 
of  the  table,  which  peel  being  raised  so  as  to 
pour  out  the  lead  upon  the  table,  the  strike  is 
brought  into  use  to  spread  it  evenly  over  the 
whole  surftice :  the  surplus,  if  any,  frilling  into 
a  vessel  placed  for  its  reception  at  the  foot  of 
the  table.    A  sheet  of  lead  weighs  0  owts.,  so 
that  its  length  and  broadth  will  be  greater  in 
proportion  to  the  diminution  of  its  thickness. 
The  thickness  of  sheets  of  lead  is  frequently 
reduced  by  means  of  heavy  rollers  worked  by 
steam  power.    Rolled  6heet4ead  is  made  by 
the  repeated  oompression,  between  steel  rollers, 
of  a  block  of  lead  several  inches  in  thick- 
Aess. 

Lead  pipes  are  sometimes  made,  when  great 
exactness  of  shape  is  not  required,  by  bend- 
ing a  length  of  sheet  lead  of  the  necessary 
width  over  a  mandril,  and  soldering  the  edges 
together ;  but  the  moro  usual  method  of  ma- 
nufactaro  is  by  casting  and  drawing.  The 
easting-box  employed  is  an  iron  cylinder  made 
in  two  parts,  and  put  together  longitudinally 
witii  flanges ;  inside  of  this  cylinder  is  placed 
an  iron  rod  or  coro,  which  is  so  fixed  as  to  be 
eoncentric  to  the  cylinder,  without  touching 
it ;  a  space  is  thus  left,  into  which  the  melted 
lead  is  povnned.    When  this  is  set,  the  eors  is  | 


removed^  and  the  cylinder  opened,  so  is  to 
withdraw  the  pipe,  which  is  much  thicker 
than  is  needed,  and  must  be  lengthened,  while 
its  substance  is  reduced,  by  drawing  it  throogh 
a  sucoession  of  holes  in  steel  plates,  dini- 
nishing  gradually  in  diameter.  The  making  of 
lead  shot  is  described  elsewhere  [Shot  Uax^ 

FACTUBE.] 

In  a  purely  metallic  state,  lead  prodoees  no 
action  on  the  human  system  except  sach  « 
arises  from  its  mechanical  properties ;  bot,  u 
soon  as  it  becomes  oxidised,  it  can  comlBne 
with  the  contents  of  the  stomach,  and  pro- 
duce different  eflbct%  aocording  to  the  nstare 
of  the  substances  it  meets  with.  Painters  sn 
exposed  to  a  distressing  disease  from  the  use 
of  white  lead,  called  Painter't  CoHe.  The  lid 
or  cover  of  dstems  should  never  be  msde  o( 
lead^  as  the  vapour  which  condenses  on  it  poi- 
sesses  all  the  solvent  power  of  distilled  water. 
It  is  also  unsafe  to  use  water  wliich  has  flowed 
over  leaden  roofe,  more  psrticulariy  in  tawn% 
as  the  stirfaee  of  the  lead  is  almost  invariihlj 
coated  with  some  soluble  salt  No  kind  o( 
adulteration  or  impregnation  with  leaA,  ftom 
accident  or  ignoranos,  is  more  common  thia 
that  of  wine  or  (^der.  Even  a  singie  shot  of 
lead  left  by  accident  in  a  botUe  after  deaxmig 
has  produced  severe  colic;  and  the  more 
extensive  use  of  the  salts  of  lead  tufine  winM, 
as  it  is  termed,  thtt  is,  to  remove  tbcor  acid 
taste  and  make  them  sweet,  has  ocessioned 
most  serious  eon^quenees. 

In  the  year  184S  leael  ore  was  raised  from 
sixteen  counties  in  Eng-lnnd  and  Wales ;  rd^ 
Cornwall,  Devon,  Cumberisaid,  Drntun^ 
Northumberland,  Westmoreland,  Derbyshire* 
Shropshiro,  Somerset,  Yorkshire,  Csrdigin, 
Caernarvon,  Caennarthen,  Flint,  Montgonetr. 
and  Merioneth.  The  quantity  of  ore  m^ 
in  that  year,  and  of  lead  smelted  from  the 
ore,  in  the  United  Kingdom,  was  se  follows: 

Ore.  Lead. 

England  .  ^ . .  65,«SB  tons.  Stf,14S  ton9. 

Wales 1«,805    y,  11,123    « 

Scotland 2,588    „  1,796    „ 

Ireland    ....     1,912    ^,         1,188    « 
Isle  of  Men..     2,621    „         J,f^^    n 


78,904  M,8M 

From  this  we  learn  that  three  tons  ef  <fl* 
produce  abotrt  two  tons  of  netallie  lead.  The 
richest  KngL^h  mines  are  in  IhrhMB.  Tke 
richest  Welsla  in  Flintshire. 

The  pig  and  sheet  lead  fmpoited  in  the 
three  yea»  1 848, 1849,  and  1850,  were  ^'Tf^ 
7,21«,  and  11,977  tons,  wespeotively.  The 
quantities  erxported  in  the  same  tineeyesn 
were  6,129,  170,27,  end  22,086  lone,  W^«- 
ti^y. 
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LEAGUB.  In  modem  Bngliah  a  leagnt 
maaiifl  the  80th  part  of  a  degree  of  latitude, 
or  three  geographical  milea,  each  of  which  is 
the  60th  part  of  a  degree.  The  league  of  oar 
sailors  may  be  desoribedand  easily  remem- 
bered ae  3.450  atatate  milea  of  1,760  yards 
eech.  The  aame  marine  league  is  used  by  the 
F^neb  and  other  nationa :  besidea  which,  the 
F^och  have  among  their  itineraiy  land  mea> 
sores,  two  distinot  leagues  (or  Heueii  in  some 
of  the  provinces  %««•),  the  first  of  2000 
tnsee,  or  2.43  English  miles,  which  is  the 
legal  posting  measure ;  the  second  of  96  to 
the  degree,  or  2.77  English  miles. 

LEATHER  MANUFACTUBE.    This  re- 
markable  sabstanoe,  wbieh  is  umversally  em- 
ployed   throughout    the  civilised   world,   is 
prepared  finom  the  skins  of  animals,  or,  it 
would  periiaps  be  more  correct  to  say,  consists 
of  that  sabetance  after  it  has  been  chemically 
efaaaged  by  the  process  of  tanning.     This 
change   is    effitcted   by    meana   of  a  sub- 
stanee   residing  in  several  vegetable   mat- 
tcfs,  to  which  the  name  of  tamiln  has  been 
grten.    When  this  tannin,  which  ia  solable 
in  water,  ia  applied  to  the  hides  of  •yiiiwi« 
from  wfaieh  the  hair,  epidermis,  and  any  fleshy 
or  &tay  parta  adhering  to  them  are  removed, 
■id  which  hides  then  consist  wholly  of  ^leMit, 
also  aolnble  in  water,  these  two  soluble  sub- 
stamwe  ao  mute  chemically  aa  to  form  the 
^MUy  inaotarUe  substance  called  leather.    Of 
the  OK-faidea  which  are  oonverted  into  leather, 
those  swppUed  by  bidis  are  thicker,  stronger, 
and  eoarser  in  the  grain  than  those  of  cows ; 
while  tiie  hidfis  of  bullocks  are  intermediate 
betopeen  thoae  of  the  bull  and  the  eow.    Such 
leetlMT  is  employed  for  the  soles  of  boots  and 
ifaoes ;  for  moat  parts  of  hameasaad  sadlery ; 
for  nidiing  leatJber  tnmfcs,  backets,  hose  for 
ive^eaigiaae,  and  pamp-valvee ;  for  the  thick 
belte  used  in  mihtaiy  aocoutaementa ;  and  ior 
the  gtovoa  of  cavalry.    The  tiakk  it^-4eatker, 
formeriy  used  as  armour,  and    which  was 
fsatol  ^Tooi,  asid  would  resist  the  edge  of  a 
iiietd,  was  made  finm  the  hide  of  the  ums 
«r  wad  balL    The  akns  of  oaive$,  though 
tfawiner  ikan  tiieee  <tf  cows,  are  thicker  than 
moat  other  kinda  of  skin  whidi  are  converted 
iatoleatiier. 

The  poiooees  neaesaaiy  to  convert  hides 
into  the  tfaack  hard  leatiber  uaed  for  the  soles 
eC  boots  and  shoes  is  as  follows : — The  horns 
are  removed  Jkom  the  hides ;  and  the  latter 
ma  scraped,  oteoped,  and  sweated,  and  the 
famr  removed.  The  'hides  arc  then  immersed 
for  a  few  days  in  a  liquid  wfaioh  opens  the 
pores  and  fits  them  for  the  action  of  the  tan- 
ning ingredients.  In  the  old  method  of 
I,  wludi  ia  not  yet  entinBlijr  abandoned, 
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the  hides  and  powdered  bark  were  laid  in 
alternate  layers  in  the  tan-pit,  which  was  then 
filled  with  water  to  the  brim*  After  some 
months  the  pit  was  emptied  and  re-filled  with 
fresh  bark  and  water,  and  this  process  was 
repeated  whenever  the  strength  of  the  bark 
was  exhausted.  In  this  way  tho  time  required 
for  impregnating  the  hides  varied,  according 
to  their  thickness  and  other  circumstances, 
irom  one  to  four  years.  The  process  has  been 
expedited  by  the  use  of  a  concentrated  spltt< 
tion  of  bark  instead  of  mere  layers  of  bark  in 
wate»%  The  vadations  of  practiee  among  dif- 
ferent tanners  extend  to  the  substance  used 
as  an  astringent,  aa  well  as  to  the  manner  of 
applying  it  Ground  oak-bark,  which  was  for- 
merly the  only  mat^erial  in  common  use,  and 
is  still  the  most  general,  produces  good  leather 
of  a  light  fawuroolonr.  Yalonia,  of  which 
considerable  quantities  ^re  impoited  for  tha 
use  of  tanners,  produces  leather  of  graa^ 
solidity  and  weight,  the  colour  of  which  ia 
inclined  to  gray,  and  which  ia  more  impervious 
to  water  than  that  made  with  osk-bark. 
Catechu,  or  Tenm  Japoniea«  the  inapissat44 
extract  of  the  Jcaeia  CaUphUf  produces  )aa- 
ther  of  a  dark  reddish  fawn  colour,  which  is 
lighl«  spongy,  and  very  pervious  to  water* 
Another  substance  which  has  bean  used  of 
late  years  is  a  loud  of  bean-pod  called  dwi- 
divi.  These  substances  may  be  uaed  eith^er 
individually  ot  in  vaiifHia  combinations;  and 
thay  are  prepared  with  plain  water  or  wilh 
ooze,  with  hot  water  or  with  cold,  according  to 
the  judgment  of  the  tanner.  In  wbiohev^^r 
way  the  t,anning  ia  effected,  the  hide  is  auh- 
jeoted  to  Urn  action  of  solutions  increasing 
progressively  in  stcength,  until  it  is  so  perfecUy 
penetratod,  that  when  cut  through  it  presents 
a  unifonn  brown  colour;  any  appearance  of  a 
light  streak  in  the  middle  of  its  thickness 
being  aa  indication  of  imper{!eot  tanning. 
When  the  process  is  complete,  the  hides  are 
hung  up  in  a  shed,  and  allowed  to  dry  alowly , 
and,  while  thay  are  drying,  they  ace  oompres- 
sed  by  heatmg  ot  nibbing,  or  by  passing  them 
between  rollers,  to  give  them  firmness  and 
density. 

Several  schemes  have  been  devised  for 
forcing  a  tanning  solution  through  the  pores  of 
the  hide  by  mechanical  pressure.  Mr.  SpUs- 
b«y  patented  a  method  of  forcing  the  tan 
liquor  into  the  |Mres  of  the  hide  by  hydro- 
static preaewre,  but  in  a  mode  which  was  found 
to  produce  leather  .of  unequal  quality.  Ano- 
ther process,  by  Mr.  Drake,  cenaisted  ia 
aewing  two  skins  together  (after  they  had 
received  a  slight  tanning  in  the  ordinaiy  way), 
so  aa  to  form  a  water-^tight  bag,  which  was 
filled  with  tan4iqiior,«ttd  eompresped  ao  as  to 
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force  the  liquor  through  the  skin.  In  another 
plan,  which  has  heen  tried  under  several  forms, 
tlie  tanning  liquid  is  applied  to  hoth  sides  of 
the  hides,  which  are  placed  in  an  air-tight 
vessel,  and  is  forced  into  their  pores  by  hy- 
drostaUc  pressure,  the  air  being  previously 
pumped  out  In  the  plan  patented  by  Messrs. 
Herapath  and  Cox  of  Bristol,  a  number  of 
hides  are  connected  together  by  strings,  so  as 
to  form  a  continuous  belt,  and  passed  between 
rollers  turned  by  steam  or  other  power ;  there 
are  several  pairs  of  rollers,  each  pair  erected 
over  a  pit  The  pits  contain  tanning  liquors 
of  different  degrees  of  strength.  The  hides 
are  dipped  first  in  the  weakest  liquor  and  so 
on  to  the  strongest,  passing  between  and 
being  compressed  by  the  rollers  after  each 
dipping.  This  process  is  said  greatly  to  expe- 
dite the  conversion  of  hide  into  leather ;  but 
it  is. not  yet  settled  whether  the  leather  is  of 
quality  equal  to  that  prepared  by  the  old 
method. 

The  thinner  hides  or  skins  for  the  upper 
teathers  of  boots  and  shoes  are  tanned  with 
the  same  materials  as  the  thicker,  but  by  a 
quicker  and  less  elaborate  process. 

Of  the  thin  skins  prepared  for  ornamental 
purposes,  many  are  tanned  with  a  substance 
called  tumack,  prepared  from  a  plant  of  the 
same  name.  After  a  preparatoiy  cleansing, 
&o.,  the  goatskins  for  morocco  leather  are 
sewed  up  into  the  form  of  a  bag,  with  the 
grain  or  hair-side  outwards ;  they  are  nearly 
filled  with  a  solution  of  sumach,  inflated  with 
air,  the  aperture  tied  up,  and  the  bags  then 
thrown  into  a  cistern  of  hot  sumach  liquor. 
Being  thus  acted  on,  both  within  and  without, 
the  skins  are  soon  impregnated  with  sumach. 
The  bags  are  then  opened,  the  liquor  removed, 
and  the  skins  washed,  rubbed,  dried,  dyed,  and 
wrinkled  by  pressure  with  a  grooved  instru- 
ment. Cheap  or  imitation  morocco  is  made  of 
sheep  skins. 

Tawing  is  the  name  applied  to  the  process 
by  which  the  skins  of  sheep,  lambs,  and  kids, 
are  converted  into  soft  leather  by  the  action  of 
alum.  Of  this  kind  of  leather  gloves  are 
usually  made.  Skins  intended  for  tawing  pass 
through  a  series  of  operations  resembling 
those  by  which  skins  are  prepared  for  tan- 
ning; but  the  tawing  materials  consist  of 
alum,  salt,  flour,  and  yolk  of  eggs  (chiefly 
the  first  two),  which  are  applied  in  various 
ways.  The  sldns  require  a  great  deal  of 
stretching  and  rubbing  after  the  steeping,  to 
give  them  the  requisite  softness. 

In  making  Cfutmois  Ltathtr  or  Shamoyed 
Leatfierj  of  which  wash-leather  is  a  cheap 
example,  the  skins  of  deer,  goats,  and  sheep, 
are  impregnated  with  oil  in9tea4  of  ifith  the 
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ingredients  hitherto  mentioned.  After  t 
certain  preparation,  the  skins  are  beaten  for 
many  hours  with  heavy  wooden  machines,  and 
cod-oil  is  forced  into  the  pores. 

Sheep'tkin*,  when  simply  tanned,  sie  em- 
ployed for  inferior  bookbinding,  for  leatheriag 
bellows,  and  for  various  other  purposes  (fx 
which  a  cheap  leathei  is  required.    All  the 
whU4eather^  as  it  is  termed,  which  is  used  for 
whip-lashes,  bags,  aprons,  A«s.,  is  of  sheep- 
skin ;  as  are  also  the  cheaper  kinds  of  to^tk- 
leather^  of  which  gloves,  under-waiatcoatB,  and 
other  articles  of  dress,  are  made.    Mock  or 
imitation  morocco,   and  most  of  the  other 
coloured  and  dyed  leathers  used  for  women's 
and  children's  shoes,  carriage-linings,  and  the 
covering  of  stools,  chairs,  sofas,  writing-tables, 
&c  are  also  made  of  sheepskin.     Lamh-tloKt 
are    mostly  dressed  white  or  coloured  for 
gloves ;  and  those  of  goats  and  kidt  supply  the 
best  qualities    of  light  leather,  the  former 
being  the  material  of  the  best  morocco,  while 
kid  leather  affords  the  finest  material  for 
gloves  and  ladies'  shoes.    Leather  from  goat- 
skins, ornamented  and  sometimes  gUt,  was 
formerly  used  as  a  hanging  or  covering  for 
walls.    Deer  and  antelope  skins,  shamoyedor 
dressed  in  oil,  are  used  chiefly  for  riding 
breeches.     Hone-hides^    which,   consideiing 
their  size,  are  thin,  are  tanned  and  corned, 
and  are  used  by  the  harness  maker,  especi^J 
for  collars ;  and  occasionally,  when  pared  thin, 
for  the  upper  leathers  of  ladies'  walldng  shoes. 
Dog-skint   are  thick    and  tough,  and  make 
excellent  leather.  Sealskins  produce  a  leather 
similar  but  inferior  to  that  supplied  by  dog- 
skins ;  and  hog-skins  afford  a  thin  but  dense 
leather,  which  is  used  mostly  for  oovexing  the 
seats  of  saddles. 

Currying  \%  the  general  name  given  to  the 
various  operations  of  dressing  leather  after 
the  tanning  is  completed,  by  which  the  requi- 
site smoothness,  lustre,  colour,  and  supple- 
ness are  imparted.     The   processes  of  the 
currier  are  various.    The  first  is  styled  ^i/* 
ping  the  leather.    It  consists  in  moistening 
with  water,  and  beating  upon  a  trellis-work  of 
wooden  spars,  with  a  mallet  or  mace.    After 
this  beating,  by  which  the  stiiftieas  of  the  hide 
or  skin  is  destroyed,  it  is  laid  over  an  inclined 
board,  and  scraped  and  cleaned,  and,  vrhere- 
ever  it  is  too  thick,  pared  or  shaved  down  on 
the  flesh  side,  by  the  carefal  application  of 
various  two-handled  knires ;  and  then  tltrown 
again  into  water,  and  well  sooored  by  rubbing 
the  grain  or  hair  side  with  pomic^-stones  ^' 
with  a  piece  of  slaty  grit,  by  which  means  the 
hloom^  a  whitish  matter  which  is  found  ui^^ 
the  surface  in  tanning,    is  removed.     The 
leather  ia  then  rubbed  witji^  ^9  ^0— ifl>  • 
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rectangokr  piece  of  hard  wood,  about  twelve 

ioebes  long  by  five  broad,  grooved  on  the 

under  surface,  and  fastened  to  the    hand. 

The  cnirier  uses  several  of  these  instroments, 

vith  grooves  of  vazions  degrees  of  fineness, 

tnd  also,  for  some  purposes,  pommels   of 

caA  whidh  are  not  grooved  at  all.   The  object 

of  this  rabbmg  is  to  give  grain  and  plianoj 

to  the  leather.    The  leather  is  then  scraped 

vith  tools  applied  nearly  perpendicular  to  its 

surface,  and  worked  forcibly  with  both  hands, 

to  reduce  such  parts   as  may  yet  be  left 

too  thick  to  a  mixform  substance.    Alter  this, 

it  is  dressed  with  the  round  knife,  a  singular 

mstoomeut  which  pares  off  the  coarser  fleshy 

ptits  of  the   skin.     In   addition  to  these 

openlions,  the  enirier  uses  occasionally  po- 

lishen  of  smooth  wood  or  glass  for  rubbing 

the  Borfaoe  of  the  leather;   and,  when  the 

Ifisther  is  intended  for  the  nse  of  the  shoe- 

nuker,  be  applies  to  it  some  kind  of  greasy 

composition  called  dubhmy  or  Uuffing, 

leather  is  occasionally  dressed  *  black  on 
^hegnin,'  or  having  the  hair  or  grain  side 
instead  of  the  flesh  side  coloured.  The 
^HHTing  operations  in  such  a  case  are  shnilar 
^  those  above  described,  but  the  finishing 
pcesses  are  somewhat  modified.  The  leather 
B  nibbed  with  a  gritstone,  to  remove  any 
vnnkles  and  smooth  down  the  coarse  grain. 
The  grain  is  finally  raised  by  repeatedly 
nibbmg  over  the  surface,  in  difildrent  directions, 
*ith  the  pommel  or  graining  board. 

Japanned  LetUKer  of  various  kinds  is  used  in 
Msch-making,  harness-making,  and  for  various 
other  purposes.  PcUiU  Leather  is  covered 
vith  a  ooat  of  elastic  japan,  which  gives  a 
■oifsce  like  polished  glass,  impermeable  to 
viter ;  and  hides  prepared  in  a  more  perfectly 
^^•stie  mode  of  j^anning,  which  will  permit 
'■'^ng  inihont  craddng  the  surface,  are 
<^  Enamelied  Leather.  Such  leather  has 
^  japan  annealed,  something  in  the  same 
^^^  as  glass :  the  hides  are  laid  between 
blaakeCa,  and  subjected  to  the  heat  of  an  oven  at 
ipartiealar  temperature  during  several  hours. 
In  making  Muuia  leather,  the  skins  are 
fr^  from  the  hair  or  fieece  by  steeping 
them  in  an  ash-lye,  then  rinced,  foiled,  fer- 
neoted,  and  cleaned.  They  are  then  soaked 
for  forty-eight  hours  in  a  bath  composed  of 
»«t»  mixed  with  a  paste  of  rye-flour.  The 
'kins,  when  taken  out  of  the  bath,  are  left  in 
tiibs  for  fifteen  days,  then  washed,  and  im- 
mersed in  a  boiler  containing  a  hot  decoction 
of  willow  bark,  in  which  they  are  handled  and 
p'^^sed  for  half  an  hour.  This  manipulation 
^  rn^eated  twice  a  day  for  a  week,  after 
*hich  the  tanning  infusion  is  renewed,  and 
^  process  is  repeated  on  the  same  skins  for 
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another  week,  after  which  they  are  exposed 
to  the  air  to  dry,  and  are  then  dyed  and 
curried. 

Shagreen,  a  peculiar  kind  of  leather,  or 
rather  of  prepared  skin,  formerly  much  used 
for  the  covers  of  watch-cases,  mathematical- 
instrument  cases,  &Q,,  is  produced  by  soaking, 
scraping,  rubbing,  softening,  salting,  and  dye- 
ing. The  unevenness  of  surface  is  produced 
in  a  singular  way.  The  grain  side  of  the 
skin  is  strewed  with  the  hard  round  seeds  of 
the  Goose-Foot  {Chenopodiwn  aUmm).  A  felt 
being  laid  over  these,  they  are  trodden  deeply 
into  the  soft-yielding  skin;  and  when  dried, 
the  seeds  may  be  shaken  out  without  violence, 
leaving  the  skin  in  a  hard  homy  atate,  covered 
with  deep  indentations. 

It  has  been  recently  stated  that  Dr.  Bum- 
land,  of  Vienna,  has  discovered  a  method  of 
making  leather  out  of  certiun  refuse  animal 
substances ;  and  that  the  substance  is  at  one 
stage  of  its  process  in  a  state  of  fiuidity,  and 
can  be  cast  into  boots  and  shoes  and  other 
articles. 

Leather-splitting  machines,  by  which  even 
very  thin  skins  may  be  divided  into  two  thick- 
nesses, each  of  which  is  capable  of  being 
dressed  as  a  perfect  skin,  have  called  forth 
much  ingenuity  of  contrivance.  In  one  ma- 
chine of  this  kind,  the  skin  is  drawn  between 
two  revolving  rollers,  and  presented,  as  it 
emerges  from  their  grasp,  to  the  edge  of  a 
long  and  verjr  sharp  knife,  which  is  kept  con- 
tinually moving  alittle  backwards  and  forwards 
with  great  velocity 

As  there  are  attempts  now  being  made  to 
revive  the  beautiful  art  of  carving,  in  its 
higher  artistic  branches;  so  does  the  art  of 
embossing  and  gilding  leather  seem  likely  to 
meet  with  some  revival.  Embossed  leather, 
ornamented  in  gold,  silver,  and  colours,  was 
largely  manufactured  some  centuries  ago, 
first  in  Spain,  Italy,  and  Flanders,  and  then  in 
Germany,  France,  and  England.  It  was  much 
used  as  tapestry  for  rooms  ;  and  some  of  our 
old  English  mansions  still  present  specimens 
of  it  The  Alhambra  in  Spain  still  contains 
some  veiy  rich  examples.  The  leathers  so 
employed  were  made  of  calf,  goat,  and  sheep- 
skins. Mr.  Leake  has  recently  introduced 
machinery  which  bids  fair  to  produce  embossed 
leathers  in  high  relief,  and  presenting  patterns 
of  great  beauty. 

The  untanned  hides  imported  into  this 
country  in  1850  amounted  to  691,920  cwts. 
The  leather  manufactures  imported  in  the 
same  year,  comprised  about  3,260,000  pairs  of 
gloves,  and  about  780,000  pairs  of  boots,  shoes, 
and  boot  fronts.  The  English-tanned  leather, 
and  English  made  leather  goods  exported  in 
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ISftO,  oomprising  saddles,  liamesa,  gloves,  aiid 
other  articles,  had  an  aggregate  value  of 
608,656/. 

I^EEOH  TRABB.    The  trafllo  in  leeches 
ifl  a  remaikable  one,  alike  for  the  gatherer  and 
the  dealer.   The  leech  is  met  with  more  i^hun* 
dantly  in  the  south  thai^  the  north  of  Surope. 
The  oountcy  about  La  Bzienne  in  France  is 
famooi  fbr  its  supply  of  leeches ;  and  here  is 
exhibited  the  wretched  nature  of  the  employ- 
ment of  a  leeeh-gatheier.    He  has  his  arms 
and  legs  hare,  and  walks  about  in  the  marshes 
where  tiie  leeishes  abound.  They  attach  them< 
aelves  to  his  legs  as  he  moyes  along,  and  he 
fieka  them  off  from  time  to  time ;  he  seeks  for 
them  also  about  the  roots  of  the  hnUrushes 
and  sea-weeds.    He  can  on  some  days  gather 
a  gross  in  three  or  four  hours ;  and  he  ppts 
them  into  a  small  hag  suspimded  round  l^» 
neck.    Such  is  the  leech-fishecy  in  sprixig; 
but  in  summer  it  is  still  worse.    The  leeches 
then  go  into  deeper  water ;  and  the  gatherer 
■trips  naked  to  go  after  them.    These  poor 
fellows  are  exposed  to  fogs,  mists,  and  £oBtid 
▼•l^ouiB,  and  are  subject  to  agues,  eatarrhs, 
and  rheamatisms ;  but  the  trade  is  tolerably 
lucratiYe,  and  thns  there  is  no  scazoily  of  leech 
gatheren. 

A  laige  portion  of  our  leeches  are  impMtod 
fifom  Hamburg,  to  which  port  the  dealers 
bring  them  trcaa  different  countries.  They 
are  sometimes  imported  in  bags,  bnt  more 
usQallyin  small  baiz^  containing  about  SOOO 
each ;  the  head  being  made  of  stent  canvas  to 
admit  the  air.  Some  years  ago  it  was  stated 
Chat  four  principal  dealers  in  London  imported 
about  7,000,000  leeches  annuidiy.  It  is  esti- 
mated (hat  the  consumption  in  Paris  is  ahout 
6,000,000  annually. 

LEEDS,  the  principal  emporium  of  the 
woollen  manufactures  in  tiie  West  Riding  of 
Toricshke,  is  one  of  the  most  inportantof  oar 
noithem  towns.  Though  the  ^oinning  of 
worsted  and  the  manufacture  of  worsted  sta£b 
Is  not  extensiTcly  followed  at  Leeds,  vast 
qvantities  of  Hiese  goods  are  brought  there  to 
he  dyed  and  finished.  The  dye-houses  and 
dressing-shops  at  Leeds  ai«  very  extensive. 
In  these  estahlishments  both  the  woollen  and 
worsted  goods  are  finished,  alter  being  pur. 
chased  in  the  rough  at  the  oloth-haEs  and 
piece -hails  of  the  dothing  towns.  The  noils 
at  Leeds  for  the  spuming  of  Amc  for  canvas, 
linen,  sacking,  thread,  Ac.,  are  very  extensive. 
There  are  also  large  manufactories  of  §^as8, 
earthenware,  steam-engines,  locomotives,  and 
all  kinds  of  maohinety.  These  ainl  the  other 
operations  of  the  district  are  facilitated  hy  the 
abundant  supply  of  coal,  produced  trovn  the 
nines  ia  the  vioinity  of  tfie  town. 


The  largest  commercial  bqildiugi  in  Leeds 
are  the  dothhalls.  The  Coloored Cloth HaU 
was  buiU  in  1578;  the  White-Cloth  HaU  in 
1775.  In  the  cloth-ha))9,  the  piincipal  sales 
of  woollen  cloths  ii^  \hm  rough  6|ate  from  ibe 
Gountjry  ^lanufacturers  to  th^  merchants  are 
efieoted.  The  cloth  markets  are  held  on  Tues- 
days and  Saturdays,  a&d  last  only  one  hour 
and  a  quarter  at  each  hall. 

There  is  s  School  of  Dei»jgn  at  Leed^,  to 
improve  the  taste  of  the  worluuen.  ^ome  ex- 
quisite specimens  of  communion  cloths,  made 
of  silk  warp  and  flax  weft,  elaborately  damaakdd 
have  recently  been  woven  at  Leeds. 

LEGHOBN.  This  enterprising  ixee  port 
in  Tuscany  is,  in  the  western  district,  iuier- 
sected  with  canals,  by  wl^ch  goods  ore  cmricd 
ixf  boats  from  the  shipping  in  the  haiho^r  add 
landed  before  the  warehouses  of  the  mercUauU. 
Many  of  the  private  houses  are  haudbome. 
The  outer  mole  is  ^out  a  mile  in^ngth.  The 
harbour  is  tolerably  large,  bui;  not  su$cie&tly 
deep  for  large  vessels,  which  lie  in  the  roads^ 
where  the  ancho^^e  is  sa£e  and  good.  Xha 
Da^en^,  or  interior  harbour  or  dock,  is  ooJy 
fit  for  smaller  yessels.  Leghorn  }»  rather  a 
commercial  than  a  ™'H""f«pf"'?y*C  town } 
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hss  jlMwever  ten  yai?ds,  nope -walks,  9oap  aad 
candJ^  ftyotoiias,  glass-works,  establishments 
(qr  U^e  manufsctuijB  of  coral  oniamenis,  wool- 
len /japs,  cream  fji  taftWj  horax,  and  sulphor. 
Steamers  mdsvi^ng  vessels  ana  huilt.  A  rail- 
road connects  the  town  vrith  P^sa,  ^ont^dera, 
Empoli,  aQ4  Florence. 

The  imports  into  Leghocj^.  ace  either  (or 
consumption  or  for  dA^osit.    XJi^y  cousist  uT 
00m,  tissues  of  cotton,  benw*  <^  v^^^'  sugar. 
raw  and  maoWactured  silk,  hconze  work  aod 
jeweUecy,  salt  fish,  hides,  hemp  and  fiax,  cof- 
fee, raw  cotton  end  potton  yam,  woo),  spi^^^^^ 
and  drugs,  dye^o^,  pocoedun,  gum,  vine, 
brandy,  rum,  spirits,  tg^bacco,  dsc,  to  tixe  valud 
of  about  8,000 fifMH.  annually.    M«ny  of  the>«^ 
articles  of  course  an|^  into  the  exportSi  Ut 
the  transit  tjrade  is  very  extensive.    Other  ei- 
poxted  s^des  are — oil,  anoUovies,  paper  and 
rags,  sitraw  h^ts,  marble  And  alab«^ter,  woHcs 
of  art,  timher,  cork,  ooral,  tallow,  potaslu  £c. 
The  total  vidoe  of  the  exports  amounts  u^ 
about  2,000,000/.  a  year.      The  numUvr  ^^' 
vessels  ttiat  enter  the  Jbarbour  ^^M^iyi^lj^  i^our 
4000,  with  about  400,000  tons  cargo.     Ti>«^ 
number  of  sh^is  that  olear  out  annually  ah-' 
about  the  same  in  nuiuber,  but  the  freights 
are  eomawtoali  less.   About  2000  of  thes«  Tt« 
sels  are  Tuscan.    Steamers  ply  regularly  to 
Givit4-Veoohia,  I^aples,  Sioily,  Qenoa,  Nic^« 
and  Marseille. 

LEGU'MIN,  is  a  peculiar  vegetable  prH> 
duct  obtained  by  Bwoonikoi  itoui  peas,  and 
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irjbipb  he  coosiden  ^  ^  jegotabto  alkaJi.  Ji 
tfpem  pa  pe  ^  sqbstance  interme(iUate))e- 
tween  gluten  and  vegetable  albumep;  it  dif- 
f  en  from  tpe  first  in  Ji>eiDg  insoluble  ^i  ^cohol, 
ffkd  froin  th^  last  in  reaJUlj  dissolving  in  the 
alkaline  cli^nates.  Xicoxffsuia  some  sujlpiiur 
and  also  azote,  but  less  th^j^  anipa^  albumen. 
}i  exists  in  pe;^  an^  b^tans,  to  the  amount  of 
fJt>oiit  13  per  cent. 

L£IC;e:SX^^HXB£.  Xhl^  ^ru^  has 
^al-^elda  p^a^  Asjljibjr,  which  iuinlsjbl  fi  cheap 
supply  of  fuel;  and  th^e  are  alio  j^ocured 
within  the  county  coa^e  slato,  gypsum,  lime- 
stone, freestone,  an^  brick-cla^.  The  county 
s  i»uppilied  irith  c^e^  an^  railways,  ^  amoui^it 
quite  adequate  pp  its  jLn^c  In  respect  to 
agricnUnre,  the  most  fertile  soils  are  almost 
^vanah^  jkept  in  pai^ure,  fox  wlj^ph  iliis 
county  is  pre-eminent  Out  of  above  5pO,000 
acres  of  aoxjfioce,  fuUy  one  half  is  m  perm^ent 
grass.  Grazing  an^  breeding  cattle  and  sheep 
are  Qfe  chief  objects  of  the  Leicestershire 
ianners,  f^id  t^eyhave  succeeded  a^mjlrably 
hoth  with  ozep.  and  sheejp.  ifitost  of  the  im- 
pn>ve4  nio4em  insUmmepts,  such  as  scarifiers, 
spiked  jnoUe^  and  dfiUs,  hf^ve  been  intfToduced 
and  are  nacd  in  tl^e  larger  farms,  whiqb  are 
chiefly  in  the  Jbonds  o^  ibe  proprietors.  The 
oonn,^  contains  many  ,large  dairies,  |uid  pro- 
duces ezoelXent  cheese,  especially  the  Stilton 
cheese. 

LeiceBtershire  is  the  centre  of  th^  worsted 
hosieiy  m^npfacture,  ^eaxly  all  qf  w)uch  isi 
conducted  within  this  couz^.  X^^icester  is  Jifif^e 
chief  tow:^  hoth  of  the  county  {uid  o^  the  ma- 
nnfactoz^.  ^ost  C;'  the  principal  manuiaotu- 
tezs  are  connected  with  the  hosiezy  o^  wool 
trades.  Some  of  the  larger  firms  employ  2000 
to  dpOO  handa;  and  oxie  ox  two  spioning  mills 
recently  built  woul^  rival  ^ose  qf  Lancai^re. 
There  are  worsted  spinners,  lambs' wool  spin- 
nen,  wool  atwplers,  Sic^  to  sppplly  the  raw 
material ;  there  we  firaone-smiths,  needle- 
makeia,  sinker  makers,  &o.,  to  supply  the 
Toiluiig  i^paratos ;  and  ^^c^e  are  thousands 
of  pei^on^  to  weave  aod  aew  ,the  stockings. 
Market  Harborough,  Xutterwoi^,  Hindk- 
lej,  Market  Bpsiworth,  Loughborough,  and 
nos^  of  the  villages  between  tliese  towns,  and 
between  them  and  Xieicester,  are  inhabited  by 
the  stoddngers  (as  they  are  .often  called).  See 
turther  on  this  subject  under  Hohjrry  Hjlnu- 
XACxcitE.  The  other  departm^ts  of  industry 
in  Leicesterahire  are  notveiy  exten^^ve.  fhore 
were  36  i^inning  mills  in  this  fioi^ty  in 
18W. 

LEIPZIG.  Xhia  busy  ci^,  the  second  in 
nnk  but  the  first  in  commerce  in  Saxony,  has 
extensive  manufactures  in  pil,  pi^ter,  musical 
fad  ogtif^^nitvfffkeD^  pxmxsd  .artjf^es.  h^ts, 
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leafixext  hardw^e,  <l^c.  The  town  has  a  tri- 
bunal oif  commerce,  an  exchange,  savings* 
bank,  a  discount  bank,  and  several  assurance 
companies.  There  is  a  considerable  trade  in 
Afl?ierican  and  Hussian  furs;  and  the  wool 
fairs,  especially  that  held'  in'  June,  are  very 
important.  jL^jpzig,  though  .comparatively 
small,  has  become  one  of  the  most  important 
cities  ^n  lEurope,  owing  to  its  university,  its 
fairs,  and  its  book  trade.  ^hejBe  fairs  havQ 
laid  the  foundation  of  the  prosperity '  and 
wealth  of  Leipzig.  The  concourse  of  mer- 
chants from  various  countries  is  very  grea|t, 
and  the  value  of  the  manufactured  goods  of 
all  kinds  sold  annually  is  estimated  at  upwards 
of  three  millions  sterling. 

The  singular  concentration  of  the  German 
book-trade  jp.  Leipzig  ^as  been'  a  mam  cause 
of  the  cele.brit^  and  'wealth  of  tliat  city.  The 
(first  two  bookseller,  who  were  also  priutei-s, 
that  settled  in  Leipzig  were  Steiger  and  Bos- 
kopf,  in  IHH.  Jpere  ar^  now  110  puhlii>hing 
establishments,  and  23  great  ppnting  houses, 
with  f,4L  printing  machines  and  260  presses. 
Above  ^0  jniUions  oi  sheets  are  ajiuuaUy 
printed  at  X^eipzig,  and  the  bales  of  h^oks 
brought  thitjher  every  year  .amount  on 
aji  averiige  ,to  50,()00  cwt.  tor  the  ^trans- 
oction  of  b.usiness,  and  settle;DQent  of  accoimts, 
tliere  ia  a  handsome  building  called  ,t^ie 
Booksellers'  Exchange,  which  w^  ope;jed  in 
1830.         '    "^^  ••      ••'  ^ 

I 

At  the  JLeipj^jig  jfaijs  pf  1850  it  was  remarkeid 
that  the  attendance  of  great  buyers  had  some- 
what slackened  :  iixe  increased  facilities  for 
travelling  having  enabled  merchants  to  visit 
the  manufacturing  .towns,  and  make  some  of 
their  purchases  there. 

L^ITH.  The  chief  manufactures  ,o^  tliis 
important  Scotch  seaport  are  ropes,  cordage, 
sailcloth,  bottles,  soap,  and  candles.  There 
are  seve;^  hreweries,  ship-building  y^ds,and 
a  ^tillei^. 

^here  are  two  commodious  ^  docks  fo;r 
the  repairing  and  building  of  sliips;  and  ifo 
wet  docks,  each  of  which  is  dQO  feet  wide  and 
between  700  and  800  fe^t  long,  and  of  sufficient 
depth  to^mit  vessels  of  from  200  to  250  to;is' 
burthen.  They  are  surrounded  by  well-con- 
structed q,uays,  upon  which  are  erected  appro- 
priate warehouses  for  ,the  reception  of  mer- 
chau^iRe.  Extensive  additio;^al  wet  docks  are 
now  heing  constructed,  to  accoi^imodate  lA- 
c;:easing  tra£&c.  Steamers  ply  to  and  4^oxn 
Xieith ;  but  the  new  pier  at  Granton  is  foui\d 
to  be  more  available  for  this  kind  of  traffic. 
Leith  is  the  most  important  jiaval  station  on 
the  east  coast  of  Scotland,  and  its  commerce 
is  large.  The  gross  customs  receipts  in  ,1848 
were  §03,452/.,  ranking  pext  after  London, 


mo 


LEMBEBG. 


LEVEB. 


1120 


liverpool,  Dublin,  Bristol,  and  Glasgow.  The 
vessels  which  entered  the  port  of  Leith  in  1848 
were  1028  with  an  aggregate  tonnage  of 
122,675  tons.  886  boats,  and  2064  persons, 
were  engaged  in  the  Leith  and  Burntisland 
fisheries  in  1846. 

LEMBEBG,  the  capital  of  the  kingdom  of 
Galizia,  has  manufactures  of  woollen  cloth 
and  linen.  Lemberg  has  an  important  com- 
meroe  with  Bussia  and  Turkey.  The  commis 
sion  trade  is  very  extensive,  and  an  immense 
amount  of  business  is  done  at  the  annual  fair; 
it  coynmenoes  on  Jan.  6,  and  for  some  weeks 
afterwards  a  vast  concourse  of  strangers  resort 
to  this  place. 

LEMNIAN  EABTH  is  an  earthy  substance 
soft,  dull,  opaque,  yellowish  white,  and  flails  to 
pieces  when  put  into  water.  It  was  formerly 
used  in  medicine  under  the  name  of  Terra 
SufilltUa,  Two  thirds  of  its  weight  consist  of 
silica. 

LEMON.  For  a  few  details  relating  to 
this  fruit,  see  the  article  Obamge. 

LENS.  This  name  is  given  to  a  glass,  or 
other  transparent  medium,  ground  with  two 
spherical  surfaces.  If  one  side  is  flat  and  one 
convex,  it  is  called  pUauxonvex;  if  both  are 
convex,  it  is  douhU  convex ;  if  one  is  flat  and 
one  concave,  it  is  ptano-concave ;  if  both  are 
concave,  it  is  double  concave  ;  if  one  is  convex 
and  one  concave,  it  is  meniaaUf  or  concavo- 
convex.  All  thes^  lenses,  for  optical  purposes, 
are  ground  to  the  proper  curve  by  revolving 
wheels. 

LEVELLING.  The  relative  heights  of  a 
aeries  of  points  on  the  ground  are  obtained 
by  means  of  their  vertical  distances  fSrom  others 
which,  on  the  supposition  of  the  earth  being 
a  sphere,  are  equally  distant  from  its  centre ; 
and  these,  which  are  called  level-points,  must 
be  found  by  an  instrument  constructed  for  the 
purpose.  [Spirit  Level  ;  Theodoute.]  In 
general,  a  choice  is  made  of  any  convement 
stations  on  the  line  of  operation,  and  the  dis- 
tances between  them  are  determined  by  actual 
admeasurement.  The  instrument  is  then  set 
up  at  or  near  the  middle  of  the  interval  be- 
tween every  two  such  points  in  succession. 
When  the  telescope  thus  placed  has  been  ren- 
dered horizontal  by  means  of  the  adjusting 
scrcrws,  an  assistant  at  each  of  the  ac^oining 
stations,  holdmg  what  is  called  a  station  staft 
in  a  vertical  position,  moves  a  vane  or  index 
along  the  staff,  upwards  or  downwards  accord- 
mg  to  the  directions  of  the  observer  at  the 
telescope,  till  it  appears  to  coincide  with  the 
interidction  of  two  wires  in  the  telescope.  The 
points  thus  determined  on  the  staves  are  level 
points  or  pomts  equally  distant  fh>m  the  cen- 
tre of  the  earth ;  and  the  difllsrenee  between 


the  height  of  the  index  on  the  two  staves  win 
give  the  relative  height  of  the  ground  at  the 
two  stations. 

It  is  frequently  the  practice  to  execute  a 
sort  of  double -levelling ;  which  consists  in 
pladng  the  instruments  successively  at  each 
of  the  stations,  a  sUff  being  held  up  vertically 
at  the  other,  when,  the  axis  of  the  telescope 
being  at  equal  heights  from  the  ground  at  both 
stations,  half  the  difference  between  the  heights 
read  on  the  staves  will  express  the  difierenoe 
in  the  height  of  the  stations. 

The  profile  of  the  ground  is  usually  expres- 
sed on  paper,  in  portions  of  any  convement 
lengih,  for  the  purpose  of  enabling  the  engi- 
neer to  determine  the  depths  of  his  excsTt- 
tions,  or  the  heights  of  the  masses  of  earth  to 
be  raised,  when  it  is  proposed  to  exeente  a 
canal  or  road.  A  right  line  being  drawn  to 
represent  one  parallel  to  the  hoiizon,  and 
passing  through  the  highest  or  the  lowest 
point  of  the  natural  ground ;  the  heights  and 
depressions  of  the  remarkable  points,  with 
respect  to  such  line,  are  obtained  by  additions 
or  subtractions  firom  the  numbers  in  the  field- 
book,  and  are,  by  a  proper  scale,  set  out  from 
that  line  on  others  drawn  perpendicularij  to 
it  at  intervals  equal  to  the  horizontal  distances 
between  the  same  points.  The  series  of  points 
thus  obtained,  being  joined  by  hand  or  other- 
wise, give  the  figure  of  the  required  vertical 
section  of  the  ground. 

LEVEB.  This  simple  but  invaluable  me- 
chanical instrument  consists  merely  of  a  bar 
of  wood  or  metal,  by  fixing  one  point  of  which 
called  the/u/cnim,  a  pressure  at  the  end  more 
distant  from  the  fulcrum  is  made  to  coant«r- 
balance  a  larger  pressure  at  the  nearer  end; 
or,  if  both  ends  be  equally  distant  from  the 
ftilcrum,  equal  pressures  are  made  to  balince 
each  other. 

The  first  explanation  of  the  lever  was  giv«Q 
by  Archimedes,  and  in  a  simple  and  correct 
form.  It  assumes  two  principles ;  firstly,  that 
when  a  system  is  in  equilibrium,  the  stat«»  of 
rest  will  not  be  disturbed  if  additional  pres- 
sures, such  as  compensate  each  other,  and 
would  by  themselves  produce  no  motion,  be 
introduced  or  removed  ;  secondly,  that,  when 
a  weight  is  made  to  rest  by  being  attached  to 
an  immoveable  point  (say  it  is  suspended  by 
a  string),  the  point  or  pivot  of  suspension 
undergoes  a  pressure  equal  to  the  weight  of 
the  system,  whatever  may  be  the  form  of  thai 
system,  or  the  dispositions  of  its  parts.  Thus, 
a  cylindrical  or  prismatic  bar  of  uniform  ma- 
terial will  nocossarily  rest  if  a  pivot  be  passd 
through  a  section  in  the  middle  of  its  length, 
since  there  is  no  reason  why  it  should  pre- 
ponderate on  either  aide ;  i^oW|  divide  the  bar 
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into  tny  tiro  parts,  and,  irom  their  middle 
pointa,  suspend  weights  equal  to  the  weights 
of  the  parts ;  also  apply  counteipoises  of  equal 
weights  at  the  same  points,  by  means  of 
stzisgs  passing  over  pnlleys ;  the  equilibrium 
vill  then  be  nndistorbed;  taJce  away  from  the 
sjstem  the  parts  of  the  bar  and  the  ooonter- 
pmses  (which  are  eqoal  and  opposite  to  one 
mother),  and  the  eqnilibrinm  will  subsist  be- 
tveen  the  remaining  weights,  which  are  those 
flist  suspended.  The  points  of  suspension 
bdog  in  the  middle  of  the  lengths  of  the  two 
psrts  are  at  distances  from  the  pivot  (at  the 
sudcDe  of  the  whole  length  of  the  bar),  which 
are  inversely  proportional  to  the  sospended 
weights. 

This  may  be  briefly  illnstrated  thus.  When 
A  straight  and  muform  bar  is  supported  on  a 
central  piTot,  if  weights  on  either  side  of  the 
pivot  keep  the  bar  exactly  horizontal ;  then 
the  weight  on  one  side,  multiplied  by  its  dis- 
tance from  the  pivot  will  be  equal  to  the  other 
weight  similarly  multiplied  by  its  distance.  If 
a  weight  of  eight  lb.  balances  another  of  six- 
teen, the  former  must  be  twice  as  far  from  the 
pivot  as  the  latter.  It  is  on  this  principle 
that  the  8ieelif4ard,and  other  kinds  of  weighing 
machines,  act. 

In  English  treatises  on  mechanics  it  is  cus- 
tomary to  call  one  of  the  pressures  which  ba- 
lance on  a  lever,  the  power,  and  the  other  the 
rriyto.  Levers  are  thus  distinguished  as  of 
the  first,  second,  or  third  kind,  according  as 
the  fUennn,  the  weight,  or  the  power,  is  in 
the  middle. 

LEYDEN.  In  this  Dutch  city  the  manu- 
laetnres  of  linen  and  woollens  have  declined 
ooonderably,  but  are  still  the  most  important 
in  Holland.  The  woollen  manufacturers  are 
especially  famed  for  the  production  of  very 
■oh  Uankets  with  scarlet  borders.  A  great 
wool  fair  is  held  annually.  There  are  likewise 
extensive  manufactories  of  soap  and  indigo, 
tanneries,  salt-works,  Ac 

U'BEB,  the  inner  bark  of  a  plant,  is  a  layer 
eomisting  of  woody  tissue,  cellular  substance, 
and  vessels,  forming  a  compact  zone  imme- 
diately applied  to  the  wood.  The  woody  tissue 
of  whieh  it  is  composed  quickly  becomes  thick- 
sided,  by  the  addition  of  internal  ligneous 
strata,  the  oonsequence  of  which  is,  that  such 
tissue  in  this  part  is  more  tough  than  else- 
where. Henoe  it  is  usually  from  the  liber 
that  are  extracted  the  fibres  employed  in  mak- 
ing eovdagtt  or  linen  thread :  this  at  least  is 
its  source  in  hemp,  flax,  the  lime  tree,  the 
laee-baik,  and  many  other  exogens  which  fur- 
nah  thread;  but  in  endogens,  which  have  no 
hber,  as  the  cocoa-nut,  it  is  the  ordinary  woody 
hnAea  of  the  lecveai  stem,  and  huslp  of  the 


fimit  from  which  the  fibre  used  for  ropes  is 
procured.  In  many  plants  a  new  layer  of 
liber  is  formed  annually,  contemporaneously 
with  a  new  layer  of  wood;  but  this  is  by  no 
means  universal;  on  the  contrary,  the  oak 
and  the  elm  increase  thoir  liber  slowly  and 
irregularly. 

LI'CHENS.  This  large  and  important 
natural  order  of  imperfecUy  organised  plants 
contains  numerous  species  employed  in  the 
arts  as  pigments,  and  as  articles  of  food.  It 
is  principally  in  the  former  respect  that  they 
are  of  economical  interest,  in  consequence  of 
the  great  consumption  of  orchal,  or  archil 
[Abchil],  Cudbear  {Lecidea  tartarea),  and 
others  by  the  dyer.  Lichens  are  distributed 
over  all  parts  of  the  world,  forming  in  the  po- 
lar and  similar  regions  a  food  for  ^nimala  and 
man.  Cladonia  ranff\ferina  supports  the  rein- 
deer ;  Cetraria  islandica  furnishes  the  nutritious 
Iceland  moss  of  the  druggists'  shops;  and 
various  species  of  Oyrophera,  under  the  name 
of  Tripe  de  Roche,  form  a  part  of  the  supply 
of  food  scantily  furnished  by  nature  for  the 
Canadian  hunter.  In  warmer  countries  they 
acquire  a  firmer  consistence,  and  appear  to 
form  secretions  of  a  peculiar  kind  in  much 
greater  abundance  than  in  the  northern  parts 
of  the  world. 

LIEGE.  This  very  important  Belgian  pro- 
vince produces  hops,  com,  and  a  little  wine ; 
the  pastures  are  good,  and  maintain  great 
numbers  of  homed  cattle  and  sheep.  The 
mineral  wealth  of  the  country  is  considerable ; 
there  are  mines  of  calamine,  alum,  lead,  and 
iron  ore ;  but  more  important  than  all  these 
together  are  the  numerous  coal  mines  of  the 
province.  The  manufactures,  which  are  con- 
ducted on  a  large  scale,  consist  of  all  kinds  of 
steam -machinery  for  railroads  and  factories, 
mil  castings,  fine  woollens,  merinoes,  linen, 
cotton  stuffs,  cutlery  and  surgical  instruments, 
fire  arms,  glass,  hardware,  &c.  The  number 
of  steam-engines  of  different  kinds  in  the 
prorince  is  between  400  and  500. 

The  manufacturing  towns  are  numerous. 
Qlon*  is  the  centre  of  a  great  straw-hat  manu- 
facture, which  gives  occupation  to  upwards  of 
6000  people.    JHental,  or  Herutaly  has  impor- 
tant coal  mines,  iron  and  steel  works,  and 
iron-foundries.    Herve  has  manufactures  in 
woollen  cloth,  stockings,  and  shoes.    At  JBity, 
beer,  spirits,  paper,  leather,  linen,  and  cast 
iron  are  manufactured.  Serainghis  coal-mines, 
important  iron-foundries,  and  glass-works.  Sptt^ 
famous  for  its  mineral  springs  and  baths,  ex- 
ports about  150,000  bottles  of  mineral  water 
annually  from  the  Pouhon  spring,  which  is 
the  strongest.   Spa  is  famous  also  for  the  ma- 
I  nufaotnre  of  elegant  wooden  toys,  workboxeo, 
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luting-desks,  &c.  Verviers  is  £u)ioi2s  lor  t^e 
manufacture  of  fine  and  ordinary  >YOoU<;;|a 
cloths  and  kerseymeres,  giving  employment  to 
40,000  hands  in  the  town  and  neigh))ourhooai 
the  Belgian  army  is  clothed  princip^iy  ^om 
the  looms  of  Verviers,  tlie  total  produce  of 
which  is  estimated  at  1,000,000/.  sterling  an- 
nually. Flannels,  serges,  tickings,  coverlets, 
mouselines  de  laine,  merino,  d^c,  are  al^o  ma- 
nufactured. The  dyes  of  Yerviefs  a^  s.^d 
not  to  he  surpassed  in  Europe.  Tl^ere  are 
also  estahlishments  fo^  t^.e  manufacture  ol 
steam  machinery,  ironmongery,  .soap,  hee^, 
^c. 

But  the  most  ippo^lai^t  town  in  the  pro- 
vince is  iiikge,  from  which  t^e  province  ijtseif 
has  heen  named.  The  extensive  coal-mines 
near  the  town  ;  its  numerous  Iron -works, 
royal  cannon  foundry,  and  establishments  for 
the  manufacture  of  fire-arms,  hardware,  broad- 
cloth, glass,  and  leather ;  its  engine-factories, 
zinc-roUing  mills,  and  naileries ;  its  linen  and 
cotton  factones,  steel -works,  and  ,brewenes; 
togettier  with  a  flourishing  commerce  in  colo- 
nial produce  and  manufactured  goods, — render 
it  one  of  the  most  important  towns  i^  Bel- 
glum,  and  one  of  the  most  md.ustrial  spots 
in  Europe. 

"  LIFE-BOAT;  UFE-PRESERVEB.  Mapy 
ingenious  plans,  inore  or  less  practicable,  have 
been  proposed  for  saving  from  dro?ming  those 
who  m^  be  in  peril  by  shipwreck  or  other- 
wise. These  contrivances  may  be  classed  as 
Life  BoQtSf  Life  Buoys,  and  Lijt  Dresses. 
Life  Boats. — A  life  boat  is  a  boat  construct^ 
with  great  strength  to  resist  violent  sjbiocks, 
and  at  the  same  time  possessing  sufilcient 
buoyancy  to  enable  it  to  float,  though  loaded 
with  men  and  filled  with  water.  Such  boats 
are  maintained  at  most  of  t^o  poi;^  of  this 
kingdom,  always  ready  to  put  to  sea  when 
vessels  are  seen  in  danger  of  shipwreck,  and 
prpvided  with  means  for  being  conveyed  to  the 
shore,  and  launched  as  rapidly  as  possible.  As 
early  as  the  year  1785,  a  patent  was  granted 
to  Mr.  I^ukin  for  (i  life  boat  inXb  projecting 
gunwales  and  hollo^  cases  or  double  sides 
under  them,  as  well  as  air-tight  lockers  or  iu- 
dosures  under  the  thwarts :  these  con^vanccs 
increased  the  buoyancy  of  the  boat,  and  the 
air-tight  cases  under  Uie  gunwales,  by  their 
weight  when  raised  above  the  su]:faGe  of  the 
sea,  and  their  resistance  when  depressed  be- 
neath, greatly  prevented  rolling.  Mr.  Lul^n's 
boat  was  strong  aqd  buoyant,  but  it  wfts  liable 
to  be  disabled  by  having  the  sides  staved  xfi. 
This  defect  ^bs  obviat,cd  ia  Mr.  (jLreathead's 
boat,  which  was  invented  soon  after ;  ^ts  pre- 
Tuling  feature  is  that  the  boat  \b  ^^ned  inside 
^  outside  with  GOidu    Kr.  Oxeathefwi>  bqf^ 


wap  iostj3W9^nt4  in  ;»^viqg  ihe  lives  of  3(W 
persons  ^  five  yeafs,  near  Xynempulh. 

X^  1^39  Mr.  Mac^dn^sh  of  ^>v  York  took 
put  a  pfJtent  for  a  so^  of  ten^raxy  li£()  boiL 
It  copsi^  of  canvas  ^re^dered  ipipen'ious  to 
yaXer  l^y  ^e|ng  saturated  viU^  a  sola^on  of 
caoulc^ocLc    A  s<iaj»re  ^ece  ojf  this  ^im^  tt 
so  henimed  at  th^  edg^  ^  to  leave  a  bi^of 
tube  or  (channel,  which,  yrhen  filled  wit^  av't 
may  ^t  as  a  Iju^oyfj^  cell  or  (Ar-ot^^iimbei.  "^ 
opposite  e^ges  of  ^^  piece  of  canvas  an  par- 
tmUy  se^  together,  so  as  t?  give  to  it  ^ 
semblfmce  qf  a  boat,  ^e  sewn  e4ges  beapf 
cemepted  witl^  c^utchouc  to  render  tjiem  iir 
9Lnd  water  tight.  Mr.  4<^to3  shortly  afiLeEvaid^ 
contrived  a  boat  linedi  with  cork  in  the  io^de, 
aa(^  having  a^r-vessels  under  Uie  deolu  or 
seats.    Holcroft's  pontoon*  or  safety  boat,  9i>o 
of  recent  orig^i,  h^  some  p^uliariUes  al}oat 
it,  9n  account  ot  its  portability.    It  is  fonn*^ 
of  a  skeleton  frame,  easily  detached  ^^  folded 
into  one-SLs.th  of  tb,e  space  which  it  occup^e? 
as  a  boa^    The  fraoxe  is  covered  with  la;<p 
or  folds  of  strong  ca,a.yas  saturated  with  IbiUa- 
rubber ;  and  )xi  va^oos  parts  are  cases  or  air- 
cells,  partitioned  off*  o^e  from  another.   1i^^ 
portability  of  the  boat  is  brought  about  b; 
having  the  framework  hinged  to  the  ke^sl.  ^ 
that  the  si^es  close  jtogether  ^^  ^  poiifvAio. 
Captain  ^mitli's  p.addle-^ox  boats,  for  sUaffi- 
vessel^,  priginated  i>om  that  officer  liii^u^o 
observed  tb^  ther^  is  ^rooxn,  upon  such  p«4- 
dle  boxeS}for  a  life  bpat,  wiUiout  encumberiii^ 
the  ship  '}p.  apy  way ;  and  huildcn^  of  st*.'Am  r> 
have  devisod  a  mode  of  making  the  iQvoru-4 
bo^  a  covering  for  the  paddle  box. 

Ev^ry  'S^  brings  forward  some  new  pro- 
jecU  reh^ting  to  life  boats.     There  va»  a  ^i^' 
gular  auggestioi^  made  a  year  or  «.wo  sc;o  •'; 
Mr.Batema9,for  the  (ionstructjon  of  a^o«4cn 
boat,  having  as  many  verticid  oyliuJt^  ^^ 
there  were  to  be  persons  accommodated;  e^cU 
cylinder  was  to  be  36  inche»  deep  1^'  1^  ^ 
diameter.    Each  cylinder  was  to  have  a  <^^^<^f 
wh^  ^Qt  in  use ;  but  when  Uie  cover  was  n*- 
moved,  aman  wasjto  get  into  eaoh  cylinder,  auJ 
thu?  seek  for  safety.     The  interstices  vexv  u> 
be  filled  up  wiUt  cork,  and  other  arraagemeni> 
made  for  lightening,  strengthening,  and  row- 
ing the  bocLt. 

The  Puke  ^  NaraiU]nhe|iUn4  Hias  recenUjr 
offered  a  prize  for  the  invention  of  the  most 
efficient  form  of  life  boat ;  epd  this  offer  hai 
led  to  th^  e^^eroise  c^  jnuoh  ingenuity  on  the 
sulyecL  One  of  jthe  inventions  proposed  u> 
compote  for  ^ei^rize  is  that  1^  I^Les&rs.  Btis- 
sell  and  Oswald  of  ih^  Is^  of  |Jan.  Xbo 
boat  is  on  the  doubly  or  twin  prino^e :  both 
boat^  being  divided  into  ten  |^r4ight  comptft- 
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tir^ng^neat  they  cannot  be  swamped.    The 
l^oats  are  placed  th^e  td&p  ^art ;  and  upon 
^em  is  fixed  a  fr^ip^,  with  seats  an4  row- 
lock9  for  eight  rowers.     The  bottom  ,o^  each 
t>oat  is  9  cprve,  rising  f^  at  both  ends  to  a  con- 
siderable he^ht  above  ^e  water.    There  are 
arra^gemeiUs  for  leasts  and  sail^.    This  bosjt 
Uf  we  belieye^  to  be  e^bited  at  Hyde  Park. 
Life  Buoifi, — Besides  t)iose  life  bo^  which 
baye  been  oonstnicted  fo^  t][^e  especial  pur- 
pose, there  have  b^^n  seyerid  inventions  for 
converting  ordii^J|fy  ships'  ))oats  into  life  boat^ 
npon  a  sndden  emergency,  which  may  be  ap- 
pUed  by  t}ie  cre^  of  a  ship  in  distress.    Mr. 
Brenm^er,  about  the  year  X800,  propose^  that 
empty  ca^ks  should  l^e  strongly  &Led  in  ships' 
boats  upon  a  plan  described  1^  him,  which  on 
trial  was  found  to  %nswer  perfectly.    Captain 
Gordon's  life  bnoy  consists  of  a  series  of  bam- 
boof  ,of  difieren^  leng^th#  fastened  together; 
the  uppermost  piece  is  the  longest,  the  others 
dimpoii^  gradj^y  to  the  io^est,  T^oh  is  the 
short^  of  a}^;  ^us  formi/^g  a  triangle,  whicdi 
is  covered  with  pieces  of  som^i  Qork,  atrongly 
Axed  }gi  the  bamboo  rods.    Two  of  these  tri- 
anglef  ace  intended  to  be  fsjRtened  to  a  boat, 
ppQ  on  each  side,  ih&  long  pieces  being  dose 
to  the  gun^fle,  tijie  shortest  near  the  keel. 
Kell-taned  sive^pijcin  bags,  in^atod  with  air ; 
^-tight  Qopiper  tabing  fitted  under  the  seats 
fit  boats ;  and  many  other  contrivances  have 
been  pai^i^y  nsed.     .Cork  mattresses  have 
been  found  useful,. but  it  was  ^eged  that  they 
gave  sailoxB  facilities  to  desert,  and  they  were 
^isconittnuidd;  floating  ropes  lined  with  cork 
have  also  beenauggested,  but,  like  fire-escc^es, 
these  cojaXfiyimcefk  aaee  never  at  hand  when 
most  wanted.  Boyoe's  life  buoy  is  inte];ided  to 
be  )us^  anqpended  9i>  a  ship's  atem,  to  be 
dxQjpiied  iiato  the  ^ater  in  case  a  man  falls 
ovoboard.    Vk  is  composed  of  two  hollow 
wooden  (flinders,  either  made  air-^tight  or  else 
filled  ^ft^  cork,  and  connected  by  a  wooden 
gmting  ao  aa  ^  form  a  sort  of  roCt    It  has 
been  auggested  to  convert  the  warping  buoys 
which  abound  in  our  harbours  into  a  sort  of 
lifs  h«oya,  by  fitting  them  up  wi^  wooden 
bfltr<<yH  placed  lengthwise  ^m  end  to  end 
upon  their  circamference.    Cooke's  life  buoy 
is  iflcmed  of  itwo  hoUow  copper  spheres,  con- 
OMted  \sf  a  horigointal  rod ;  and  &om  tihe 
middle  of  the  rod  rises  a  vertical  stem  eon- 
taining  ^  fuse  ai  the  top.   The  fuse  is  lighted, 
the  hiffj  is  loweved,  and  the  person  in  the 
water,  >iftlvaeted  towards  the  buoy  by  the  light 
(if  at  night),  aeaks  safety  by  olhiging  to  the 
floatittg  mass.    Captain  Beadon's  buoy  con- 
ssts  of  a  2iietal  tube,  eight  feet  long  by  one 
Coot  in  diameter,  tiered  at  its  after  end ;  it  is 
into  jraitflr-tiglit  oompartments,  and 


has  a  keel  ten  or  twelve  inches  deep.  There  is 
a  kind  of  saddle  across  the  cylinder,  on  which 
a  man  may  sit ;  a  staS^  on  Which  a  light  may 
be  kindled  ;  and  a  paddle  to  work  the  buoy, 
or  two  oars  hinged  to  it.  Irvine's  safety-port- 
manteau,  which  will  support  two  persons 
dinging  to  it  in  ih&  water ;  Henvey's  cork 
£oat ;  and  Taylor^s  deck  chair,  are  among  the 
numberless  modem  contrivances  for  a  similar 
object 

Sqftiy  Dreues, — ^Among  these  contrivances 
is  the  ^fe  hat  The  upper  part  of  the  crown 
of  the  hat  is  made  air-tight  and  water-proof, 
so  that,  in  the  event  of  the  wearer  faUing  into 
the  water,  its  buoyancy  may  (according  to  t^e 
intention  of  the  inventor)  save  him  from  being 
drowned.  The  lining  of  the  hat  is  capable  of 
being  loosened,  and  the  vacant  space  expanded 
by  air  being  blown  into  it,  so  as  to  form  a  buoy 
capable  of  being  grasped  by  any  one  immersed 
in  the  water,  instead  of  being  worn  like  a  hot. 
Macintosh's  life  cape  is  a  waterproof  garment, 
which  is  capable,  by  the  introduction  of  air 
through  a  stop-cock  into  a  vacancy  formed  by 
a  double  thickness  of  doth,  of  being  con- 
verted into  a  life-buoy.  Air  tight  jackets,  belts, 
pads,  cushions,  &c.,  have  been  devised  in  many 
forms. 

Besides  all  the  above  contrivances,  may  be 
mentioned  those,  such  as  Captain  Manhy's, 
in  which  a  rope  is  propelled  by  a  cannon  firam 
the  shore  to  a  ship  in  distress. 

UGHT-BALLS,  for  military  purposes,  are 
hollow  cases,  either  spherical,  or  in  the  form 
of  cylinders  terminated  at  each  extremity  by 
a  hemisphere :  they  are  filled  with  a  comhus- 
tible  composition,  and  being  thrown,  by  night, 
in  a  burning  state  from  mortars,  or  in  some 
cases  from  the  hand,  tbey  serve  to  discover 
the  working  parties  or  troops  of  the  enemy. 
The  composition  consists  of  pulverised  salt- 
petre (6|  lbs.),  pulverised  rosin  (If  lbs.), 
ground  sulphur  (2^  lbs.),  and  linseed  ou  (ilb.) 
The  bails  are  propelled  from  mortars  varying 
from  4|  to  10  inches  calibre,  and  correspond 
to  the  size  of  ^e  mortar  employed.  Spherical 
cases  of  pasteboard  or  canvas,  filled  witli  a 
composition  which  while  burning  emits  a  great 
quantity  of  sm(^e,  are  frequently  discharged 
from  mortars  in  order  to  conceal  a  movement 
of  troops  from  the  view  of  the  enemy,  or  to 
BuiTocate  the  enemy :  these  are  called  smoke- 
baUs. 

UGHTHOUSES.  These  important  bmld- 
ings  are  erected  along  the  sea-shore,  or  upon 
rocks,  from  which  lights  are  exhibited  at  night 
for  the  direction  of  mariners.  Floating  lights 
perform  a  similar  office,  being  shown  from  the 
masts  of  vessels  moored  in  certain  positions, 
generally  as  beacons  to  enable  ships  to  avoid 
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shoals  or  Btmken  rocks  in  the  tBsttUtties  of 
great  rivers. 

The  erection  of  lighthouses  in  this  oonntzy 
has  not  proceeded  upon  any  systematic  plan, 
bnt  in  eyeiy  instance  they  have  been  con- 
structed simply  because  of  the  disastrous  losses 
that  had  occurred  for  want  of  them.  From 
this  cause  it  arises  that  our  lighthouse  esta- 
blishments in  the  several  parts  of  the  United 
Kingdom  have  until  recently  been  conducted 
under  entirely  different  systems,  different  as 
regards  the  constitution  of  the  management, 
the  rates  or  amount  of  the  light-dues,  and  the 
principle  on  which  they  are  levied.  Under 
the  operation  of  recent  acts  of  parliament,  all 
the  public  or  general  lighthouses  around  the 
coast  of  England  are  under  the  management 
of  the  Trinity  House ;  those  around  Scotland 
under  the  Commissioners  of  Northern  lights; 
and  those  around  Ireland  under  the  Ballast 
Board  of  Dublin.  There  is  a  second  class  of 
lighthouses,  consisting  of  local  or  harbour 
lights,  which  are  managed  by  corporations  and 
local  trustees,  under  powers  given  for  that 
purpose ;  but  even  these  local  Ughts  are  being 
brought  more  and  more  under  general  central 
authority.  There  are  at  the  present  time  about 
320  lighthouses  round  the  several  coasts  of 
the  United  Kingdom.  These  lighthouses  are 
maintained  by  dues  levied  on  aU  vessels  which 
leave  the  harbours  of  the  United  Kingdom,  at 
so  much  per  ton  per  vessel,  according  to  the 
number  of  lighthouses  which  the  vessels  pass. 
These  dues,  which  have  amounted  in  some 
years  to  nearly  400,000/.,  are  in  some  instances 
veiy  oppressive  ;  but  gradual  improvements 
are  being  introduced  in  the  whole  system. 

A  principal  object  in  the  establishment  of 
these  buildings  is  to  give  intimation  to  vessels 
approaching  the  coast  during  the  night  as  to 
the  place  in  which  they  are.  It  is  therefore 
of  importance  that  the  lights  exhibited  on  the 
same  line  of  coast  should  have  some  essential 
4Jifferenoes,  so  as  to  be  readily  distinguished 
by  mariners.  The  different  appearances  thus 
required  are  given  by  having  two  lights  placed 
either  verticfdly  or  horizontally  with  respect 
to  each  other,  or  three  lights,  as  at  the  Gasket 
rocks,  or  by  causing  the  lights  to  revolve  or  to 
appear  only  at  certain  intervals,  and  to  remain 
in  sight  only  for  a  given  number  of  seconds 
at  each  appearance  ;  or  by  the  employment  of 
lamps  of  different  colours,  as  in  some  of  the 
harbour-lights,  which  do  not  require  to  be  seen 
at  a  great  distance. 

The  mode  of  lighting  now  generally  used  in 
this  country  is  that  of  placing  an  argand 
burner  in  the  focus  of  a  parabolic  reflector. 
This  instrument  is  made  of  silver  ttrengthened 
with  copper,  and  itftbont  8  or  Alnohet  intMid 


length,  and  21  inches  in  diameter.  The  num- 
ber and  the  arrangement  of  reflectors  in  each 
lighthouse  depend  upon  the  light  being  fixed 
or  revolving,  and  upon  other  drcmnstanoes 
connected  with  the  situation  and  importanoe 
of  the  lighthouse.    The  mode  in  use  in  the 
lighthouses  of  France  consists  in  placing  a 
large  argand  lamp,  having  four  oonoentrie 
wicks,  and  giving  a  very  powerful  light,  in  the 
centre  of  the  upper  part  of  the  building,  and 
placing  around  the  lamp  a  series  of  glass 
lenses  of  a  peculiar  construction ;  thus  using 
a  refinacting  instead  of  a  reflecting  instmment 
to  collect  the  light,  and  only  one  lamp  instead 
of  a  greater  number.    The  lens  employed  is 
about  30  inches  square,  plano-convex,  sod 
formed  of  separate  rings  or  zones,  whose  com- 
mon surfaces  preserve  nearly  the  same  cnrrir 
ture  as  if  they  constituted  portions  of  one 
complete  lens,  the  interior  and  useless  part  of 
the  glass  being  removed. 

Of  the  fixed  lights  of  England  and  Scotland, 
in  1844, 76  were  catoptric,  or  reflecting  lights ; 
while  18  were  diopiric,  or  lens  tights.  The  is- 
fleeting  tights  had,  on  an  average,  about  16 
burners  each;  and  the  one  burner  of  each 
lens  light  was  about  equal  in  efficiency  to  14 
burners  on  the  reflecting  principle.  TheEng- 
tish  floating  tights  had  an  average  power  of 
about  12  burners  each.  The  Irish  lights  are 
powerful ;  they  presented  an  average  power  of 
21  burners  to  each  fixed  light.  The  atenge 
annual  cost  for  keeping  up  the  fixed  pabho 
lights  is  about  450/.  per  Ughthouse. 

In  France,  the  tighthouses  and  haiboor- 
lights  are  all  tmder  a  pubtic  board ;  and  the 
expenses  are  paid  out  of  the  treasury,  and  met 
by  levying  a  port  charge  of  lOd,  per  ton  upon 
shipping  generally.  In  1845  thers  were  59 
general  coast  lighthouses,  and  101  haihoar- 
tights.  In  America,  as  in  France,  the  light- 
houses are  maintained  by  the  government 

We  wiU  here  briefly  describe  the  three  most 
notable  tighthouses  of  modem  times;  rix., 
the  EddgtioM,  the  BeU-rock,  and  the  Sktrrj- 
vore. 

Eddyttotu,^The  Eddystone  is  the  name  of 
a  rock  which  ties  about  12  miles  south-west  of 
Plymouth  Sound,  in  a  position  peculiarly  dan- 
gerous for  ships  entering  the  Sound.  A  light- 
house was  built  on  this  rock  in  1696,  but  blown 
down  by  a  storm  in  1703.  A  second  was  built 
in  1706,  and  burned  down  in  1755.  The  pre- 
sent lighthouse  was  planned  by  Smeafton  in 
1756,  and  finished  a  few  years  afterwards.  It 
is  a  circular  tower  of  stone,  sweeping  up  with 
a  gentle  curve  from  the  base,  and  gradn^ly 
diminishing  to  the  top.  The  upper  extremity 
IS  finished  with  a  cornice,  and  soimonnted  by 
ft  gaUoiy  and  lantern.  The  toww  is  Auniabed 
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vith  a  door  and  windowB,  and  an  interior  stair- 
and  ladders.    The  granite  Eddystone 


cftse 

rock  was  partly  wrought  to  form  a  foundation ; 
and  the  dressed  stones  (granite  at  bottom  and 
limestone  at  top)  were  dovetailed  to  the  rock 
in  a  manner  calculated  to  give  immense 
strength.  These  stones  were  generally  from 
one  to  two  tons  weight  each.  The  base  of  the 
lighthouse  is  about  27  feet  in  diameter,  and 
the  entire  height  is  about  86  feet 

Bell  Rock. — ^About  twelve  miles  from  Ar- 
broath, on  the  Forfarshire  coast,  is  a  dange- 
rous rock  called  the  Bell  or  the  Inohcape 
Rock.  On  this  rock  Mr.  Stevenson  built  a 
beantifhl  lighthouse,  which  was  finished  in 
1811.  The  foundation  is  42  feet  in  diameter, 
and  is  built  solid  to  a  height  of  nearly  40  feet, 
ereiy  atone  being  dovetailed  into  those  which 
surround  it.  The  higher  or  hollow  part  of 
the  building  is  divided  into  six  rooms,  used  as 
ft  fuel  room,  an  oil  room,  a  kitchen,  a  bedroom, 
a  library,  and  the  light-room.  There  are  two 
large  bells  belonging  to  the  building,  to  be 
mng  when  the  weather  is  too  foggy  to  permit 
thfl  lights  to  be  seen  from  a  distance. 

Skenyvore, — ^In  the  Atlantic  Ocean,  between 
the  Hebrides  and  Ireland,  are  many  dangerous 
balf-hidden  rocks,  which  have  occasioned  nu- 
merous shipwrecks.    On  one  of  these  rocks, 
called  Skerryvore,  a  lighthouse  has  been  built 
in  recent  years,  under  circumstances  of  im- 
mense difficulty.    Mr.  Alan  Stevenson  under- 
took the  work  in  1834,  but  it  was  not  till  1844 
that  the  lights  were  exhibited.    The  rock  is 
12  miles  from  a  small  island  called  Tirree ; 
and  Tirree  is  two  or  three  days*  sail  from  any 
part  of  the  coast  whence  supplies  could  be  oh- 
taioed;  hence  the  difficulties  encountered  by 
the  engineers  and  workmen  were  most  haras- 
ting.    It  was  at  all  times  difficult  to  approach 
the  rock  ;    and  when  there,  the  number  of 
vorking  days  in  a  year  was  very  small ;  the 
rock  itself  ia  excessively  hard,  and  the  difficulty 
great  of  transporting  stones  thither.    But  aU 
diffieoltiea  gradually  gave  way  to  the  skill  and 
perseverance  of  the  engineer,  and  the  structure 
wu  at  length  completed.    It  is  138  feet  high, 
curving  inwards  from  a  basis  of  of  42  feet  It 
contains  0  stories  or  apartments  in  height 
More  than  4000  tons  of  material  were  used  in 
its  eoostmetion.    The  lighting  apparatus  con- 
sists of  eight  annular  lenses  revolving  round  a 
lamp  of  four  concentric  wicks,  and  producing 
every  minute  a  bright  blaze  visible  to  a  dis- 
tance of  18  miles. 

Among  modem  contrivances  for  lighthouses 
is  that  of  forming  the  body  of  the  building  of 
iron.  Such  was  the  lighthouse  constructed 
by  Mr.  Alexander  Gordon,  in  1842,  for  Ja- 
maica ;  and  many  others  havo  since  been  made. 


These  stmctures  are  formed  of  cast-iron  platea 
or  in  some  cases  of  sheet  iron,  riveted  together 
and  braced  in  various  ways,  and  having  pro- 
vision made  for  the  contraction  and  expansion 
of  the  metaL  Mr.  Bush  for  many  years  advo- 
cated the  use  of  a  peculiar  kind  of  floating 
light  or  lighthouse  on  the  Goodwin  Sands,  but 
after  the  expenditure  of  much  time,  money, 
and  ingenuity,  the  project  has  failed.  Another 
scheme  due  to  Captain  Bullock,  has  for  its 
object  the  construction  of  a  safety  beacon  on 
the  same  perilous  locality;  and  many  other 
contrivances  have  been  experimentally  tried 
for  the  same  purpose ;  but  we  believe  none  of 
these  well-meant  schemes  have  shown  indica- 
tions of  permanent  success.    One  of  the  most 
remarkable  of  modem  lighthouses  or  beacons 
is  the  McreW'pUe  lighthouse  of  Mr.  Mitchell. 
This  lighthouse  is  constructed  on  spots  where 
a  sandy  soil  would  render  a  fixed  structure 
unavailable.   It  consists  of  a  light  timber  edi- 
fice, supported  on  eight  or  more  very  long  and 
powerful  piles,  which  are  separately  screwed 
down  firmly  in  the  sand  by  a  screw  formed  at 
their  lower  extremity.    One  such  lighthouse 
was  constructed  on  the  Maplin  Sand  at  the 
mouth  of  the  Thames,  another  at  Fleetwood, 
and  another  at  Carrickfergus.    More  recently, 
Dr.  Potts  has  devised  a  mode  of  forming  a 
foundation  for  a  lighthouse  on  sand,  by  the 
sinking  of  hollow  cylinders,  through  the  aid 
of  an  air-pump,  which  pumps  out  the  air  from 
within  the  cylinder,  so  that  the  cylinder  is 
forced  down  by  atmospheric  pressure. 

LIGNIN,  or  vegetable  fibre,  is  the  sub- 
stance which  remains  after  a  plant  has  had  its 
soluble  matter  dissolved  out  of  it  lignin, 
properly  speaking,  constitutes  the  skeleton  of 
the  trunk  and  branches  of  the  tree.  It  varies 
in  different  kinds,  as  to  its  colour,  hardness, 
texture,  and  specific  gravity.  The  texture  of 
lignin  is  always  porous;  these  pores,  when 
fresh,  contain  the  juices  of  different  sub- 
stances ;  during  the  drying  of  lignin  the  water 
evaporates,  and  leaves  the  matters  dry  which 
it  held  dissolved.  When  dry,  lignin  is  a  non- 
conductor of  electricity.  When  exhausted  of 
air  in  its  pores,  it  is  much  heavier  than  water. 
When  kept  entirely  dry,  or  entirely  immersed 
in  water,  it  resists  decay  for  centuries ;  but, 
when  alternately  wet  and  dry,  it  gradually  de- 
composes. The  wood  inclosing  Egyptian 
mummies  is  found  in  good  preservation,  al- 
though some  of  it  mast  be  about  3000  years 
old.  When  wood  (or  lignin)  is  heated  in  iron 
cylinders,  a  great  variety  of  important  sub- 
stances are  obtained,  besides  charcoal,  such  as 
pyroligneous  acid,  pyroxilic  spirit,  creasote, 
and  tarry  matter. 
LIGNITE,  consists  </  fossU  wood  carbon- 
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ised  to  a  certain  aegree,  but  retaining  distinctly 
its  woody  texture.  A  greater  degree  of  change 
constitutes  catmel  and  common  coaly  in  which 
the  original  structure  of  the  constituent  plants 
can   only  with   difficulty  be  traced  ;   a  less 
change  belongs  to  peat,  so  that  lignite  occupies 
a  place  between  coal  and  peat.    Jet,  Surtur- 
hrand,  moor  coal,  Bovey  coal,  Cologne  earth, 
and  basaltic  coal  are  considered  to  be  varieties 
of  lignite.     Lignite  often  occui's  in  beds  of 
considerable  thickness  and  extent,  and  sup- 
plies to  particular  districts  a  bad  substitute  for 
coal.    In  general,  lignite  is  most  plentiful  in 
the  iertiaiy  strata,  and  coal  among  the  older 
rooks  of  the  secondary  series.  Lignite  is  found 
in  TOriouB  parts  of  England,  Fhmce,  Italy,  and 
Switzerland. 
LIGNUM  VIT^.     [GuAiACUM.] 
LILLE.    The  manufactures  of  this  town, 
which  has  been  transferred  from  Flanders  to 
JFVance,  are  very  important ;  they  consist  of 
all  kinds  of  cotton  goods  ;   linen  and  linen 
thread,  lace,    blankets,   and    other   woollen 
stnfl^ ;  paper,  leather,  beetvoot  sugar ;  steam 
machinery  and  ironmongery;  gin,  beer,  and 
great  quantities  of  oil,  which  is  expressed  in 
iMK)  windmills  near  the  town;   glass,  soap, 
tape,  hats,   carpets,   chemical    products,  &c. 
There  are  also  iron  and  copper  foundries,  dye- 
houses,  bleaching  establishments,  and  sugar 
fe«fineries.  Tke  trade  in  these  various  products 
and  in  colonial  produce,  wool,  hides,  hops, 
eoal,  tobacco,  chicoiy,  &c.,  is  extensive.    The 
town  is  lighted  with  gas,  and  has  communica- 
tion by  railway  and  by  canal  with  all  parts  of 
France  aad  Belgium. 

LIME.  This  substance,  which  is  an  oxide 
of  Calcium,  has  been  known  ttom  the  remotest 
•aitiquity,  and  is  most  abundanUy  diiftised  in 
nature.  It  is  never  found  pore,  but  always 
combined  with  other  earths  or  with  acids.  It 
18  easily  obtained  in  a  pure  state,  by  applying 
heit  to  drive  off  the  carbonic  add  from  car- 
bonate of  lime,  leaving  pure  lime  or  quickUme. 
lime  is  white,  opaque,  and  inodorous ;  its 
taste  is  acrid  and  alkaline.  It  cannot  be 
bninedinthe  stronjyest  furnace.  Wlien  ex- 
posed to  the  ah:  it  falls  to  powder.  It  readOy 
eombines  with  water,  to  form  a  hydrate  and 
Ume-weiier.  A  hydrate  is  fonued  when  quick  lime 
IS  slaked  by  the  addition  of  water.  Lime-water 
is  prepared  by  dissolving  the  hydrate  in  water. 
Lime  is  employed  for  a  vast  number  of  pur- 
poses,  in  common  life,  in  agriculture,  and  in 
the  arts  and  manufactures.  Among  its  most 
miportant  appKcations  ore  the  making  of  mor- 
tar, and  the  amdioration  of  cortmn  soils.  It 
is  CTtensively  used  also  in  soap-iimkinff, 
leather-dressing,  dyeing,  and  forvitrious  modi- 
cinal  |iai)|io8cs. 


LIME  TREE.  The  lime  tree  is  applied  to 
many  useful  purposes.    It  is  known  in  many 
foreign  countries  astlie  Hndentree.  The  wood 
is  of  a  pale  yellow  or  white  colour,  close- 
grained,  soft,  white,  smooth,  and  not  liable  to 
be  attacked  by  insects.    It  is  used  by  piano- 
forte makers  for  sotuiding  boards,  and  by  ca- 
binet makers  for  a  variety  of  purposes.    It  is 
turned  into  domestic  utensils,  and  into  small 
boxes  for  apothecaries.   It  is  carxed  into  toys, 
and  is  the  material  for  some  of  the  most  ex- 
quisite carvings  in  our  old  English  mansions. 
The  blocks  employed  by  Hollar  for  bis  wood 
engravings  were  of  lime  tree.  The  wood  makes 
excellent  charcoal  for  gunpowder.     Boskets 
and  cradles  were  formerly  made  from  ihe 
twigs.    Shoemakers  and  glovers  use  planks  of 
lime  tree  upon  which  to  cut  the  finer  kinds  of 
leather. 

Lime-bark  is  used  in  making  twine,  ropo«, 
baskets,  mats,  shoes,  fishing  nets,  roof -cover- 
ings, and  many  other  articles  in  various  Euro- 
pean countries  ;  and  in  Camiola  the  peasacU 
make  a  kind  of  coarse  cloth  ftttm  it  The 
leaves  are  used  as  food  for  cattle.  The  sap 
will  jield  sugar  of  very  good  quality.  Th«; 
fruit  and  flowers  have  been  prepared  into  a 
kind  of  cocoa,  pleasant  in  taste,  but  not  fit  fur 
keeping.  The  flowers  yield  very  delicate  honey, 
especiiJly  in  the  Ukraine,  whero  the  bees  wbo 
feed  in  the  lime  forests  produce  honey  of  great 
value. 

LIMERICK.  This  Irish  county  has  tracu 
of  great  fertility;  especially  one  called  th<> 
Golden  Vein,  which  occupies  the  greater  part 
of  the  eastern  plain  of  Limerick.  The  t>oil  is 
a  rich,  meUow,  crambling  loam,  and  is  eqaallj 
suited  to  grazing  or  tillage :  it  is  cbicfl)  in 
pa.sture.  A  still  richer  soil  is  that  of  the  *  Cor- 
casses,*  which  extend  for  fifteen  miles  alon;: 
the  southern  bank  of  the  Shannon,  from  « 
little  below  Limerick  to  the  embouchure  of  ih*' 
Beel.  They  jield  the  preatest  wheat  c^^^> 
raised  in  Ireland ;  and  their  produce  of  p<^u- 
toes  is  also  lai^e.  Pasture  and  daiiy  fanninj 
are  the  staple  occupations  of  the  pt-'"^!''*' 
Great  quantities  of  butter  are  made.  Pic^  • ' 
a  verj'  superior  description  are  bred  in  p>- .'. 
numbers  by  the  dairy  farmers. 

There  is  a  small  tnanufactuTD  of  coa!>  • 
woollens  for  home  consumption,  and  ilu 
bleaching  of  linen  is  carried  o^,  but  on  a  ot>D 
tracted  scale.  There  are  paper  •  mills  »"<* 
large  and  powerful  mills  for  the  grinding  of 
com. 

The  chief   town  of  the   county,  JJmrnc\ 
is   tlic  fourth  \(vKti  in    importance  in  !»• 
lainl,  and  is  the  capital  of  the  wc^t.^m  \  »" 
of   the    island    as    Dublin    is    of    tlic   ri-*, 
Bi'lfiist  of  the  north,  and  Corl<  of  the  «o'  !•• 
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Thero  «re  distiUeries,  fareweriea,  tanaeries, 
foondzieB,  floor-milis,  and  shsp-yards.  Vessels 
of  1000  tons'  bnrtheB  can  approach  within  five 
miles  of  the  city,  and  those  of  400  tons  can 
unload  at  the  qngrs.  By  the  inhmd  navigation 
of  the  Upper  ShanaoB,  and  the  Grand  Canal 
and  Bojral  Canal,  the  city  has  communica- 
tion with  Dnhhtty  as  well  as  by  one  of  the 
branohes  of  the  Gveat  Sonthesn  and  Western 
Kulway.  The  munber  of  ships  registered  at 
the  port  of  limenek  is  about  120.  About  a 
thousand  vessels  leave  the  port  annually;  and 
SD  equal  number  enter. 

Tiiinftriflk  has  a  reputation  for  its  laoe,  its 
gloves,  and  its  Ash-hooks;  and  the  marble  and 
slate  of  the  neighbouring  districts  have  con- 
siderahle  value. 

UMESTONE.  In  ragard  to  the  chemical 
compoaitioii  of  limestones,  some,  as  statuary- 
marble,  axe  nearly  pure  carbonate  of  lime ; 
others,  aa  the  dolomitic  rocks  of  the  Alps, 
contain  a  certain  proportion  of  carbonate  of 
magneaia  ;  and  some  are  penetrated  by  bitu- 
minous matter,  as  the  black  marbles  of  York- 
shire. Limestones  also  viaiy  in  quality,  and 
become  debased  by  admixture  with  aand,  clay, 
oxide  of  iron,  pyrites,  Ac ;  so  that  there  is  in 
fact  a  real  gradation  from  limestone  to  schist, 
to  sandstone,  to  shale,  to  ironstone,  4sc. 
limesiooea  have  a  exyst^lline  aggregation,  as 
itatoary  maifole,  and  generally  the  limestones 
mixed  with  primaiy  systems  of  strata ;  or  they 
■re  eompoaed  of  small  crystalline  grains,  as 
the  magneaian  limestone  of  Mansfield  in 
Nottinghamshire ;  foil  of  round  conoretienary 
^i^TtSy  as  the  oolites  of  Portland,  Bath,  and 
Ox&fd;  earthy,  as  chalk,  and  some  magnesian 
liraestoiies;  or  compact,  as  the  lithograi^c 
Htime  of  S<teihofen«  Th»  beds  of  calcareous 
r-cks  are  of  every  thickness,  from  a  mere 
lamina  to  some  yards  thick.  The  colours  of 
limeetone  vary  indefinitely ;  and  iiie  different 
tinds  have  Tcry  different  degrees  of  value  as 
biQilding  alone. 

LIKCOLNSHIBE.  This  county  is  famous 
for  its  fena.  A  general  account  of  the  great 
im  distiict  of  £ngland,  and  of  the  changes 
*faieh  it  has  undergone,  is  given  elsewhere. 
[  BxnFORO  Lktel.]  The  artificial  cuts  or  drains 
ve  very  numerous ;  they  are  called  by  the 
>«Teral  names  of  ^outs,'  *  drains,'  *  learns,' 
'droves,'  *  becks,'  'eans,'  and  'dykes.'  The 
^hief  among  them,  in  this  county,  are  the  Car 
Dyke,  the  South  Fccty^Foot,  the  North  Forty- 
Koot,  the  East  Fen  Drain,  the  West  Fen 
I^raan,  the  Old  and  New  Hammond  Becks,  and 
the  Shire  Drain .  Of  navigable  canals,  besides 
the  Ancfaolme,  Loutli,  Homcastle,  Sleaford, 
Buom,  and  other  navigations,  there  m^c  only 
two ;  viz,  the  Foas  Dyke,  and  the  Stainforth 


and  Keadhy  Canal.  When  the  works  of  the 
Great  Northern  Company  are  finisbed,  Lin- 
colnshire will  be  well  si^plied  with  railways. 

The  grazdng  land  in  this  county  cannot  be 
surpassed  in  its  capabilities  for  iiattaning 
cattle ;  and  some  of  the  drained  fens  and  wazp- 
lands  along  the  rivers  possess  ^  high  degree 
of  fertility  when  cultivated.  Tha  lauds  which 
have  been  reclaimed  from  the  sea  by  banking 
and  draining  are  mostly  laid  in  laiige  farms, 
which  require  a  considerable  capital.  Jn  other 
parts  of  the  county  there  are  many  small 
properties,  cultivated  by  the  owners,  and  kept 
with  great  neatness.  Fish  is  much  used  as 
a  manure.  Ground  bones  are  used  very 
abundantly  on  the  light  sands.  The  grass- 
lands of  I^ncolnshire  are  some  of  the  best 
feeding  lands  in  the  kingdom.  Some  of  the 
finest  pastures  are  fed  off  by  horses  which  are 
fatted  for  the  markets.  Several  parts  of  Lin- 
colnshire have  been  unproved  by  warping. 
The  warping  is  effected  by  letting  in  the  water 
of  the  rivers,  which  have  a  muddy  current,  by 
artificial  chtfinels  and  sluices,  and  retaining  it 
there  till  low  water.  The  river  Humber 
carries  off,  in  its  course  over  various  soils,  aU 
the  finer  .particles  which  are  too  light  to  be 
immediately  deposited.  These  consist  of 
every  kind  of  earth  and  portions  of  vegetyible 
and  animal  matter,  and  are  in  such  quantity 
that  a  layer  one-tenth  of  an  inch  in  thickness 
is  often  deposited  between  one  tide  and  the 
next.  Thus  in  a  veiy  short  time  a  new  soil  is 
formed  of  any  depth  that  may  be  desired, 
provided  the  land  lies  below  the  level  of  the 
river  at  high  tides.  Besides  creating  a  soil, 
the  warping  fills  up  all  inequalities,  and  a 
perfectly  level  surface  is  produced.  The  soU 
tlius  produced  is  of  extreme  fertility. 

Lincolnshire  is  an  agricultural  county ;  but 
a  few  manufactures  are  carried  on  in  the  towns. 
At  Barton.&  considerable  trade  in  com  is  conned 
on ;  and  bricks,  tiles,  ropes,  and  sacking  are 
extensively  manufactured.  Boston  and 
Griksby  have  been  noticed  in  earlier  articles. 
At  Bourn  wool-stapling  and  tanning  arc  carried 
on,  and  the  town  has  some  trade  in  leather 
and  wool.  Oainsborottgh  has  a  busy  trade. 
By  means  of  the  Trent,  which  falls  into  the 
Humber  about  20  miles  below  the  town, 
vessels  of  200  tons'  burthen  can  came  up  to 
the  wharfs.  Grantltam  has  a  trade  in  com, 
malt,  and  coals.  Lincoln  tlie  county  town  has 
a  large  trade  in  flour,  and  there  are  some 
extenaive  breweries  noted  for  their  ale. 

LINE.  The  French  used  to  diride  Uieir 
inch  into  twelve  lines^  and  the  line  into  twelve 
pointi,  which  measures  are  out  of  date,  since 
in  all  scientific  investigations  the  metrical 
system  is  atlopted.     Sometimes,  but  rarety, 
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the  line  has  been  difided  into  ten  points,  thus 
gWing  1440  points  to  the  foot  The  French 
line  is  .0886  of  an  English  inch,  and  is  also 
two  millimetres  and  a  quarter.  It  is  sometimes 
given  in  English  books  translated  from  the 
French;  and  on  that  account  its  meaning  is 
worth  bearing  in  mind. 

LINEN  MANUFACTURE.  The  woren 
goods  in  which  flax  is  the  chief  material  com- 
prise Hiuiu  as  the  principal ;  but  also  nume- 
rous others;  such  as  duck,  cheek,  drabbet^ 
ticky  huckaback,  damask,  diaper,  drill,  towelling, 
shirting,  sheeting,  sacking,  sail^lotl^  dowlas, 
canvas,  ^,  Bamsley  is  the  centre  of  the 
English  flax  manufactures,  mostly  conducted 
on  the  hand  loom  system,  but  partly  on  the 
factory  system.  Dundee  is  the  cenlre  of  the 
Scotch  flax  manufacture  for  coarse  goods,  and 
Dunfermline  for  fine,  mostly  conducted  on 
the  hand-loom  system.  Belfast  is  the  centre 
of  the  Irish  flax  manufacture,  one  of  the 
most  important  for  the  interests  of  that 
country. 

The  preparation  of  the  flax  for  the  spinners 
and  weavers  has  been  described  under  Flax 
Manufactube.  We  will  here  ^ve  a  few  sta- 
tistics to  illustrate  the  extent  of  the  manufac- 
ture. 

The  flax  factories  in  the  United  Kingdom 
in  1850  were  as  follows : — 

steam       Water 
Factorlei.   power.      power. 

England  and  Wales    195      3,616        871 

Scotland    180      5,004      1,421 

Ireland 60      2,285      1,005 

803    10,005      3,387 

From  this  we  leam  that  the  flax  machinexy 
was  moved  by  an  aggregate  of  14,202  horse- 
power. These  factories  contained  065,031 
spindles,  and  1141  power  looms.  The  persons 
employed  in  them  numbered  68,434,  of  whom 
47,617  were  females.  The  children  under  13 
years  of  age  were  1,581. 

The  exports  of  linen  manufactures  in  1850 
comprised  the  following  entries : — 

Linen  goods    122,307,457  yards. 

Thread  lace 464,164      „ 

Sewing  thread 3,361,022  lbs. 

Linen  yam 18,550,318  lbs. 

Miscellaneous £  17,728  value. 

LINSEED,  the  seed  of  Linum  vsUatissimum, 
or  flax  plant,  contains  a  mealy  albumen  of  so 
oleaginous  a  nature  that  it  yields  by  pressure 
in  great  abundance  the  oil  of  linsf^.  The 
seed  of  the  flax-plant  is  harvested,  not  merely 
with  a  view  to  the  reproduction  of  the  plant, 
but  also  because  of  the  oil  which  it  yields  by 
oompxession*    For  both  these  puiposes,  of 


LIQUIDAMBAB. 


iid6 


sowing  and  crushing,  linseed  is  largely  im- 
ported into  the  United  Kingdom.  Linseed  is 
also  much  used  as  food  for  small  turds.  Some 
of  the  imported  seed  goes  to  Ireland,  and  is 
chiefly  used  for  sowing.  The  best  seed  for 
this  purpose  is  brought  from  Holland.  The 
residuum  of  linseed  from  which  the  oil  his 
been  expressed  is  used,  under  the  name  of 
oil-cake,  for  fattening  cattle.  For  the  impon 
of  linseed  or  flaxseed,  see  Flax. 

LINSEED  OIL  may  be  procured  by  cold 
expression  of  the  seeds,  a  process  which 
makes  the  oil  clearer;  or  the  bruised  seeds 
are  roasted  in  the  oil  mills,  in  which  case  it  is 
brownish  yellow,  and  easily  becomes  nndd, 
probably  from  attracting  oxygen.  linseed  oil 
is  pellucid,  with  a  faint  but  peculiar  odour  and 
taste.  By  long  boiling  it  becomes  daik  brovn, 
tenacious,  and  thickened,  but  dries  more 
easily,  and  in  this  state  is  used  for  printer's 
ink ;  by  still  longer  boiling  it  becomes  black, 
almost  soUd,  and  elAStically  tenadoos,  liie 
caoutchouc,  and  in  this  state  it  serves  for  \aii- 
lime. 

linseed-oil  is  used  to  form  liniments,  of 
which  the  most  common  is  that  with  ^om- 
water,  as  an  application  to  bums.  But  it  i« 
much  more  extensively  used  in  the  arts,  ptf 
ticularly  for  painting. 

LINTING  MACHINE.  The  Imt  used  bj 
sturgeons  has  until  lately  always  been  msde  by 
hand;  but  linting  or  lint  making  mschin® 
have  recently  been  invented.  One  socb  vas 
patented  by  Mr.  Taylor  in  1850.  A  com 
mittee  of  the  Army  Medical  Boani  v&s 
appointed  a  short  time  ago  to  report  on  the 
quality  of  machine-made  lint ;  and  their  im- 
port being  favourable,  the  substance  is  comio^ 
extensively  into  use  in  hospitals  and  inprivstx^ 
practice. 

In  the  linting  machine,  the  doth  which  i$ 
to  be  scraped  into  lint  is  wound  on  a  tuU<t« 
from  which  it  unwinds  as  the  operation  pr> 
ceeds.  During  its  progress  its  surface  com'>< 
within  the  action  of  a  knife  or  scraper,  vbicb 
has  a  sort  of  chopping  or  vertical  motion: 
this  cuts  to  a  small  extent  into  the  warp  uii 
weft  threads ;  and  the  doth  being  imme^^^T 
afterwards  drawn  forcibly  beneath  the  edg^  ^ 
the  knife,  a  nap  or  pile  is  raised  over  tb<^ 
whole  surface  of  the  olotb.  This  oonstitutM 
lint. 

LIQUATION,  or  ELIQUATION,  was  one 
of  the  processes  (now  almost  disused)  f^r 
separating  silver  fW>m  copper. 

LIQUIBAMBAR.  This  is  the  name  of 
some  flue  trees  which  occur  in  Java,  tht^ 
Levant,  and  North  America.  Liqnidavif^ 
stgrajc\fiHa  is  the  species  found  in  Mexii>>  snd 
the  United  States,  in  the  latter  of  which  it  u 
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etiled  Sweet  Gum,  and  fonnB  ft  luge  and  fine 
tree.  The  wood  is  of  a  hard  texture  and  fine 
gzain,  and  makes  handsome  fomitiiie ;  but  the 
tree  is  more  noted  for  the  fintgrant  liquid  resin 
irfdeh  exudes  from  incisions  in  the  stem, 
thongfa  not  veiy  copiotuly.  This  is  called 
Idgmdambar,  or  Oil  of  liquidamhar,  which 
has  a  pleasant  halsamio  odour  aud  an  aroma- 
tie  hitter  taste.  This,  becoming  dry  and 
opoquo,  forms  what  is  called  Soft  or  White 
Idquidambar,  which  resembles  vexy  thick 
turpentine,  has  a  feebler  odour  than  the 
hqoid  balsam,  and  contains  less  volatile 
ofl. 

LISBON.  The  trade  of  this  interesting 
dtf,  though  much  diminished  since  the  loss 
of  Braasil,  is  still  considerable.  It  exports 
vine,  fruits,  and  oil ;  and  it  imports  com,  salt 
fish,  salt  butter,  cheese,  timber,  iron,  lead,  tin, 
eopper,  coals,  tar,  and  all  sorts  of  foreign 
mjuaufactores,  with  which  it  supplies  the 
whole  southern  part  of  the  kingdom.  Lisbon 
has  some  manufactories  of  silks,  paper,  soap, 
and  leather ;  its  goldsmiths  and  jewellers  are 
Tciy  expert ;  and  there  are  also  sugar  refineries 
and  potteries. 

LXTHARGE.    [Red  Lead.] 

LITHIUM,  a  metal,  the  oxide  of  which  is 
one  of  the  earths,  and  is  called  Uthia:  it 
oecnrs  in  a  few  minerals,  combined  with  silica. 
When  separated,  the  metal  resembles  sodium 
in  wbitenees ;  but  it  has  not  been  much  ex- 
amined. None  of  the  chemical  compounds 
of  litlrimn  hare  yet  been  applied  to  much  use 
in  the  arts. 

LITHOGRAPHY.  In  printing  from  an 
engrmring  on  a  copper  or  steel  plate,  the  ink 
b  delivered  from  tibe  incisions  made  therein 
witli  tlie  graver  or  etching  needle.  An  engra- 
ving oo  wood  gives  its  results  from  the  pro- 
jectiDg  soi&oe  of  the  block,  or  those  parts 
which  are  not  cut  away  by  the  graver.  The 
fithogn^hic  process  differs  from  both  these 
modes,  the  impressions  being  obtained  (by 
aciiei  attention  to  ohemical  affinity)  from  a 
letel  surface. 

There  are  various  styles  of  lithography,  but 
the  principle    of  the  art  is  xmiformly  the 


The  atone  best  calculated  for  lithographic 
purpoaea  ia  a  sort  of  calcareous  slate,  found  in 
large  quantities  on  the  banks  of  the  Danube 
in  Bavaria.  Stones  much  resembling  the 
Oerman  have  been  found  in  some  parts  of 
Devonshire  and  Somersetshire,  and  also  in 
Irdaad;  but  they  want  some  of  the  most 
essential  qualities  of  those  brought  from 
Gcsmany,  which  are  therefore  almost  exdu- 
iivelj  us^  Even  these  vary  much  in  quality, 
afl  HkB  stnta  not  being  equally  good.    A  good 


stone  is  porous  yet  brittle,  of  a  pale  yellowish 
drab,  and  sometimes  of  a  gray  neutral  tint. 
The  stones  split  into  slabs  varying  from  li  to 
2i  inches  in  thickness,  which  are  then  cut  or 
squared  into  the  different  sizes  necessary  for 
use,  and  the  face  or  upper  surface  of  each  is 
made  level.  In  this  state  the  stones  are  sent 
from  the  quarry ;  but  further  preparation  is 
yet  necessary  to  fit  them  for  the  immediate 
use  of  the  artist,  and  they  are  either  grained 
or  polished,  according  to  the  nature  of  the 
work  they  are  intended  to  receive.  Grained 
stones  are  used  for  drawings  in  the  chalk 
manner,  or  for  imitations  of  those  produced 
with  the  black-lead  pencil.  Writings,  imita- 
tions of  etchings,  pen  and  ink  sketches,  &c., 
require  the  face  of  the  stone  to  be  polished, 
which  is  effected  by  rubbing  it  with  pumice- 
stone  and  water,  or  pumice-stone  dust  and 
water,  applied  with  rags. 

The  two  principal  agents  used  for  making 
designs,  writings,  &c.,  on  stone,  are  called 
lithographic  chalk  and  lithographic  ink.  They 
are  composed  of  tallow,  virgin-wax,  soap, 
shell-lac,  and  enough  lamp-black  to  impart  a 
colour  to  the  mass.  These  are  incorporated 
by  a  peculiar  process  of  burning  in  a  closely 
covered  saucepan  over  a  fire,  and  the  whole  is 
ultimately  cast  into  a  mould,  and  receives  the 
form  calculated  to  fit  it  for  use.  The  ingredi- 
ents are  the  same  in  the  chalk  and  the  ink, 
but  the  proportions  are  varied.  The  chalk  is 
used  as  it  comes  from  the  mould  in  a  diy 
state ;  but  the  ink  is  dissolved  by  rubbing, 
like  Indian  ink,  in  water,  and  is  used  in  a  pen 
or  camel-hair  pencil.  It  is  the  presence  of  the 
soap  in  this  greasy  material  which  renders  it 
soluble  in  water. 

To  render  the  lithographic  process  intelligi- 
ble, let  it  be  supposed  that  the  artist  completes 
a  drawing  with  the  chemical  chalk  just  de- 
scribed, upon  a  grained  stone.  If,  while  in 
this  state,  a  sponge  filled  with  water  were 
passed  over  the  face  of  the  stone,  the  drawing 
would  wash  out,  the  chalk  with  which  it  is 
made  being,  as  we  have  seen,  soluble  in  water, 
by  reason  of  the  soap  which  it  contains. 
Before,  therefore,  it  is  capable  of  yielding 
impressions,  a  weak  solution  of  nitrous  acid 
is  poured  over  it,  which  unites  with  and  neu- 
tralises the  alkali  or  soap  contained  in  the 
chalk,  and  renders  it  insoluble  in  water.  After 
this,  the  usual  course  is  to  float  a  solution  of 
gum  over  the  whole  face  of  the  stone;  and 
when  this  is  removed,  if  a  sponge  and  water 
be  applied  to  its  surface,  as  before  supposed, 
the  drawing  is  found  to  be  no  longer  removea- 
ble,  because  the  chalk  with  which  it  is  executed 
is  now  no  longer  soluble  in  water.  In  this 
state  the  work  is  ready  for  the  printer,  who 
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olvtfdiicf  i]fipr«88i<yfi8  by  tb«  following  pro- 
cess. 

Having  thrown  with  the  ends  of  his  fingers 
fl  few  drops  of  water  on  the  stone,  Iknd  spread 
them  with  a  sponge,  so  as  to  wet,  or  rather 
dampi  the  whole  snrfkee  equally,  tiie  printer 
finds  that  the  Water  has  beeii  imbibed  by  the 
stone  only  on  thos^  parts  not  occupied  by  the 
drawing,  which,  being  greasy,  repels  the  water 
and  reinains  dry.  A  roller  properly  covered 
with  printing  ink  is  now  passed  over  the  whole 
stone,  which  win  not  even  be  soiled  where  it  is 
wet,  from  the  antipathy  of  oil  and  water.  But 
the  parts  occupied  by  the  drawing,  being,  fts  we 
have  seen,  dry  and  greasy,  have  an  affinity  for 
the  printing  ink,  whibh  therefore  passes  from 
the  roller,  and  attaches  itself  to  the  drawing. 
In  this  state  it  is  said  to  be  charged,  or  rolled 
in.  Damped  paper  is  then  put  over  it,  and 
the  whole  being  passed  through  a  press,  the 
printing  ink  is  transferred  fit)m  the  stone  to 
the  paper,  and  this  constitutes  the  impression. 
By  repeating  ih  this  manner  the  operations  of 
damping  the  stone  and  rolling  in  the  drawing, 
an  almost  unlimited  number  of  impressions 
inay  be  obtained. 

The  modes  of  lithography  are,  as  we  hare 
said,  various,  but  the  illustration  just  given 
will  explain  th(!  principle  of  them  all.  It  eon- 
sists  in  the  mutual  ftntipathy  of  oil  and  water, 
and  the  affinity  which  the  stone  has  for  both, 
I.  e.  in  its  power  of  imbibing  either  with 
e<;ual  avidity.  Some  of  the  coloured  litho- 
graphs now  produced  are  exquisite  produc- 
tions. 

To  insure  bomplete  success,  grest  nicety  is 
requisite  in  the  preparation  of  all  the  agents 
employed  in  this  art  Those  who  wish  to 
study  or  practice  the  art  in  its  fhll  eitent  will 
do  well  to  consult  *A  Complete  Course  of 
lithography,'  by  its  discoverer,  M.  Senefelder, 
or  *  A  Manual  of  lithography,'  by  M.  Raucourt, 
both  translated  into  English. 

Plates  of  zinc  have  lately  been  much  used 
as  substitutes  for  the  German  stones,  in  che- 
mical printing,  and  the  practice  is  then  called 
zincoffiraphy :  but,  excepting  the  difibrenoe  of 
the  material  on  which  the  work  is  per- 
formed, it  is  precisely  the  same  art  as  litho- 
graphy. 

LITMUS,  or  LACMUS,  is  a  fine  blue  but 
frtgitive  colour  prepared  from  the  Lec&mora 
iartarea,  a  lichen  which  grows  in  the  Canary 
and  Cape  Verd  Islands.  In  order  to  extract 
the  colodring  matter,  theUchen  is  cleaned  and 
reduced  to  powder ;  this  is  then  mixed  with 
urine  and  lime,  and  in  a  few  days  the  blue 
colour  is  developed.  The  litmus  is  imported 
in  small  cubical  cakes  of  dusky  blue  colour, 
which  are  light  and  easily  reducible  to  powder.  | 
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Litmus  is  used  as  a  ehsmieal  test  for  de- 
tecting the  presenee  of  adds,  by  wMdi  it  is 
tamed  red,  and  the  blue  is  testored  by  aUbiis, 
so  that  when  slightly  reddened  it  may  also  be 
employed  to  detect  alkaiis.  It  will  detect  the 
presence  of  sulphurie  aeidj  even  when  diluted 
with  100,000  times  its  weigfht  of  watort 

LIVESTOCK.   TheaaitaiOBiieeeaBaryfot 
the  stocking  and  cultivation  of  a  ftrttif  and 
those  which  are  kept  on  it  for   profit)  or 
for  the  sake  of  tlieir  dimg^  are  eaUed  the 
Uve  tktek  at  the  farm,  ih  oontradistiBetion  to 
the  dead  $toeh,  wliieh  consists  of  the  imple- 
ments of  husbandry  and  the  produce  stored 
up  for  tse.    To  have  the  exact  ntimber  of 
animals  which  win  give  the  greatest  profit  is 
one  of  the  most  Important  problems  which  ■ 
farmer  has  te  solve ;  and  it  also  requires  much 
experience  and  nice  caleolalioiis  to  asontam 
what  stock  is  most  profitable  on  diffarrait  kinds 
of  land  and  in  various  situations. 

The  foUowing  are  the  Irambers  of  animils 
comprised  among  liv«  atook,  imported  in  the 
last  two  years : — 

Oxen  and  BuUs 1,678  2,316 

Cows  965  1,810 

Calves 1,002  1,^6 

Sheep ; 9,491  16,251 

Lambs 12  10 

Swine  and  Hogs    199  Oli 

LIVERPOOL.    The  advance  of  this  most 
important   commercial    town    has   had  f«« 
parallels  in  the  worid'B  history.    In  1090  it  is 
said  there  were  only  15  ships  belonging  to  tb« 
port.    Towards  the  middle  of  the  next  cen- 
tury three  docks  were   constructed  fw  the 
convenience  of  the  shipping  employed  in  the 
African  and  West  Indian  trades.     In  IT^ 
more  than  half  the  AfHcan  alave  trade  «t^ 
carried  on  by  the  merchants  of  Livenw*l. 
From  the  settlement  of  the  cotton  maanfftctnrr 
in  Lancashire,  Liverpool  has  become  the  ^"^^ 
where  the  great  bulk  of  the  raw  materifti  t^f 
the  manufacture  is  received,  and  whenrc  tbe 
exports  of  manufactured    goods  are  chirfly 
made  to  all  parts  of  the  world.    The  cottAn 
imported  into  Liverpool   is  mom  tfaan  ^ 
sevenths  of  the  whole  quantity  impo^t^d  ittt^ 
Great  Britain.    Still  more  recently,  and  ^r^ 
cially  since  the  employment  of  steam-vwsrf^i 
for  the  conveyance  of  merohandlae^  this  poi^ 
has  ei^oyed  a  very  large  proportion  of  thi 
trade  between  England  and  Ireland,  for  th<] 
prosecution  of  which   it  ia  paitiealariy  wtll 
situated. 

The  magnificent  docks  of  lArerpool  tm 
equalled  perhaps  in  the  vrorld,  are  n&dcM 
under  Dooks.  The  Asll  nmnber  is  now  ^1 
doeks,  2  half -tide  docks,  8    gftving  i^ 
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and  4  b^na.  They  are  capable  of  contaming 
1500  sail.  The  annnal  income  ot  the  doc\ss 
is  about  300,000/.,  and  the  chficr^^  abont 
280,000/. 

The  receipi  of  castoriis  dnties  in  1850  l^ast 
3,366;284/.,  against  3,472,202/.  in  184£f: 

The  growth  of  t^ie  trade  o^  literpool  his 
been  very  rapid.  In  1816  there  were  6,^88 
ve«?sels  entered  the  docks,  of  774,248  tons 
borden,  and  paying  in  flock  dues  02,500/.; 
whereas  in  1850  there  were  20,457  .  vessels 
entered  Liverpool,  of  3,500,0^01  tons  burden, 
and  jpaying  211,000/.  dock  dtte^. 

EigKi  part^  out  of  nitiei  of  all  the  American 
cotton  brought  to  this  cotiiitry  are  efhipped  to 
Liverpool  There  have  ohefl,  In  recent  years, 
lieen  50,000  hogsheads  of  sugar,  20,000  barrels 
and  bags  of  coflfee,  and  10,000  puncheons  of 
mm,  brougfct  to  liverpoOl  in  one  yeaf .  It  has 
been  estimated  that  5O,dOd,O0O  cwts.  of  goods 
have  been  shipped  at  the  literpool  doclcs  in 
on©  year.  As  one  among  fiuibberless  illustra- 
tions, which  might  be  given  of  the  extent  of 
IJTejpool  commerce,  It  has  been  stated  that 
37,000  cubic  feet  of  logd  Of  cedar  for  pendh 
hare  been  in  the  docks  it  otie  time. 

About  Iwo-fifths  of  the  tonnage  inwards  and 
outwards  are  engaged  in  the  trade  with  the 
United  States  of  America.  Liverjiool  keeps 
np  a  larger  inleiiiourse  with  Ireland  than  all 
the  other  English  ports  combined,  and  it  has 
benefited  moi*e  thaii  any  port  ih  the  kingdom 
(Lf>ndon  alone  excepted )  from  the  application 
of  steam  power  to  navigation.  Besides  those 
which  proceed  to  the  United  StAtes  and  other 
forogn  countries,  steam  ships  of  the  first  class 
proceed  to  and  arrive  from  Dublin  daily ;  and 
it  has  .communication  more  or  lesd  frequently 
with  Drogheda,  Belfast,  Waterford,  Newry, 
Londonderry,  Glasgow,  the  Isle  of  Man, 
Wlawhaveri,  Beaumaris,  Bdngor^  Mensi 
Bridg^e,  and  Carnarvon.  Most  of  the  Irish 
♦^srants  come  to  Liverpool  to  embark. 

Th«  inland  trade  of  Liverpool  Is  much 
s.-<i«t^l  bj  means  of  canals,  the  fiiost  im- 
portant of  which  in  extent  iA  the  Leeds  and 
Lr^rpool  Canal,  1U9  miles  long.  The  Mer- 
"•fcj  and  Irwell  navigation,  the  Dtlke  of  Bridge- 
▼ftter's  C^al,  and  the  Ellosmere  Canal  also 
f '«nnect  Liverpool  with  the  iiiland  counties. 
Brides  the  .various  ramifications  of  the 
I/>nd*^^  and  North  Western  Railway,  there 
art  now  also  the  Liverpool  and  Bury  Railway, 
atid  the  liverpool  and  Preston  Railway. 

i>ne  ol  the  most  interesting  productions 
intended  for  the  Great  Exhibition,  is  a  model 
*•(  the  commercial  part  of  Liverpool,  compri- 
sini^  the  whole  of  the  docks,  and  the  great 
f^  of  trade  and  commerce  in  the  town.  The 


long,  from  north  to  tfoiith.  The  settle  of  the 
model  is  eight  feet  to  the  mile.  There  is  alsoj 
associated  in  some  respects  with  this  model,  a 
collection  fonzied  (or  forming)  of  all  the  chief 
products  imported  into  Liverpool ;  eomprising 
a  variety  scarcely  paralleled  in  khy  other 
Briti^  port  These  two  memorials  of  liver- 
pool  gteatness — ^the  model  and  the  collection 
of  impiorts — ^wiU  each  occupy  several  hundred 
f^et  of  space,  and  are  intended  to  form  a  per- 
manent  exhibition  at  liverpodl  affcer  the  grand 
bdt  tempoinTy  display  in  London. 

LITONIA,  bne  of  the  Bidtic  provinces  of 
Rtlssia,  is  a  somewhat  barren  country.  The 
chief  occupiitions  of  the  inhabitants  are  agri- 
culture and  the  distillation  of  spirits.  The 
country  produces  rye  and  barley,  flax,  hops, 
hemp,  and  linseed.  The  fruit,  such  as  apples, 
plums,  and  cherries,  is  very  indifibrent  There 
are  no  minerals  of  importance  nor  manufao- 
tui-es,  except  in  Riga.  The  exports  Bite  com, 
hemp,  flax,  and  linseed ;  the  imports  ore  salt, 
iron,  lead,  colonial  produce,  wine,  manufac- 
tured goods,  arid  itrticles  of  luxury. 

LLAMA.  This  valuable  South  American 
animal  was  fbtmdby  the  Spaniards,  when  they 
conquered  Peru,  to  be  employed  in  bringing 
dot^n  ore  firoxii  the  mines  among  the  moun- 
tains. Its  ordinilit  Ibad  was  80  Or  100  pounds, 
and  its  Bvertlge  rate  of  travelling  with  this 
burden  was  from  12  to  15  miles  a  day  over 
rugged  paths  and  through  mountain  passes ; 
but,  like  the  camel,  if  too  healdly  laden,  it 
would  Ue  doim,  aiid  obstinately  refuse  to  pro- 
ceed; nor  would  it  bear  to  be  urged  beyond 
its  accustomed  pace.  Gregory  de  Bolivar 
estimated  that  in  his  day  300,000  were  em- 
ployed in  bearing  the  produce  of  the  mines  of 
Potosia  alone,  and  4,000,000  annually  killed 
for  food. 

As  a  beast  of  burden  in  its  native  mountains, 
whether  of  Peru  or  Chili,  the  Llama  has 
yielded  to  the  mule.  But  it  is  stall  most 
important  on  account  of  one  of  its  qualities 
which  attracted  the  attention  of  the  ancient 
Peruvians ;  it  is  a  wool-bearer,  and  that  of  no 
ordinary  kind,  the  wool  approximating  in  its 
character  tO  silk.  Large  quantities  of  this 
material  are  imported  into  Europe  for  the  ma- 
nufacture of  shawls  and  other  delicate  fabrics, 
and  the  improvement  of  this  material  has 
been  made  a  subject  of  earnest  Consideration 
and  trial.  The  Alpaca  and  the  Vltunu  seem 
to  be  species  of  Llama. 

LOAM,  is  the  name  given  to  a  soil  com- 
pounded of  various  earths,  bf  which  the  chief 
are  silicious  s%nd,  clay,  and  carbonate  of  lime, 
or  chalk.  The  other  substances  which  are 
occasionally  found  in  loamsj  such*  as  iron, 


fiontage   of  the  town  is  almost  five  miles  |  magnesia,  ahd  vioious  silts,  are  seldook  hi 
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such  proportions  as  materially  to  alter  their 
nature.  Decayed  yegetable  and  animal  matter, 
in  the  form  of  humus,  is  often  found  in  loams 
in  considerable  quantities,  and  the  soil  is 
fertile  in  proportion. 

LOBSTEE  FISHERY.  The  lobster  is 
found  in  great  abundance  on  the  rocky  coasts 
of  Great  Britain,  in  dear  water  at  no  very  great 
depth.  Pennant  mentions  the  great  quanti- 
ties supplied  to  the  London  markets,  in  his 
time,  from  the  Orkneys  and  the  eastern  coast 
of  Scotland ;  and  states  the  number  annually 
brought  in  well-boats  from  the  neighbourhood 
of  Montrose  alone  at  sixty  or  seventy  thousand. 
Lobsters  being  very  voracious,  the  flsheiy  for 
them  is  carried  on  sometimes  by  means  of 
traps  or  pots  made  of  twigs,  baited  with 
garbage,  lowered  into  the  sea,  and  marked  by 
a  buoy;  sometimes  by  nets  baited  with  the 
same  materials;  and  in  some  countries,  by 
torohhght,  with  the  aid  of  a  wooden  instru- 
ment which  acts  like  a  forceps  or  a  pair  of 
tongs. 

LOCKS  AND  KEYS.  Great  ingenuity  is 
shewn  in  the  numerous  modes  of  shooting  or 
working  the  bolt,  in  locks.  In  some  locks  the 
bolt  is  projected  by  the  action  of  a  spring ;  in 
others  there  are  two  or  more  bolts,  one  of  which 
only  is  under  the  control  of  the  key,  the  others 
being  moved  by  handles;  while  in  another 
class  of  locks  t.vo  or  more  bolts  are  shot  or 
projected  by  the  action  of  the  key  alone. 
Pitdlock$  are  a  kind  of  detached  lock  in  which 
a  curved  bar  of  iron,  pivoted  to  the  lock  at  one 
end,  may  be  passed  through  a  staple,  and  then 
so  secured  by  shooting  the  bolt  into  a  cavity 
in  its  free  end,  which  is  inserted  into  the  lock 
for  the  purpose,  that  it  cannot  bo  removed 
from  the  staples  or  links  through  which  it  has 
been  passed. 

By  far  the  greater  port  of  the  almost  innu- 
merable ingenious  contrivances  for  rendering 
locks  inviolable  may  be  classed  imder  one  of 
two  systems  of  security.  The  first  consists  in 
the  insertion  in  the  lock  of  fixed  obstacles, 
commonly  called  toards^  which  prevent  the 
entrance  of  any  key  which  is  not  formed  with 
corresponding  openings,  so  as  to  thread  its 
way  among  them,  and  thus  render  the  bolt 
inaccessible  to  any  but  the  proper  key.  The 
second  consists  in  the  use  of  moveable  impe- 
diments (which  in  their  most  general  form  are 
called  tvanhUn)  to  the  motion  of  the  bolt 
itself,  the  security  arising  from  the  difficulty 
of  bringing  these  moveable  impediments,  by 
the  use  of  any  but  the  proper  key,  to  the  actual 
and  relative  positions  necessary  to  allow  free 
motion  to  the  bolt  In  many  locks  both  of 
the  above  means  of  security  are  used. 

The  key  of  an  ordinaiy  lock  consists  of  a 


cylindrical  shank  with  a  loop-shaped  handle 
at  one  end,  and  a  piece  called  the  hit  projecting 
from  it  at  a  right  angle  at  or  near  the  other 
end.    The  bit  end  of  the  shank  is  hollow  or 
solid,  according  as  the  lock  may  be  opeaed 
icom.  one  side  only,  or  from  two.    The  projec- 
Ung  bit,  after  being  introduced  into  the  body 
of  the  lock  through  the  key-hole,  is  tumed 
round  within  the  lock  until  it  comes  in  contact 
with  a  part  of  the  bolt  which  is  so  shaped  that 
the  bit  of  the  key  cannot  pass  it,  to  conplete 
its  revolution,  without  shootuig  the  bolt  either 
backwards  or  forwards,  as  the  case  may  be. 
When  thus  moved,  the  bolt  is  retained  in  its 
position  by  a  spring,  or  some  other  means, 
until  it  is  again  moved  by  the  reverse  action 
of  the  key.  ^ 

The  varied  and  highly  ingexdous  inventions 
of  Chubb,  Bramah,  Mordan,  and  other  lock- 
makers,  depend  on  various  combinations  of 
the  above  two  contrivances,  the  ward  and  the 
tumbler^  aided  by  peculiarities  in  the  form  of 
the  key. 

As  a  means  of  security  somewhat  difE^iing 
from  any  of  the  above,  and  affording  certun 
advantages  peculiar  to  itself,  we  may  notice 
the  permuJUUion  or  comhinaiion  principle,  of 
which  the  simplest  application  is  in  a  kind  of 
padlock  often  termed  a  puzzle-lock,  which 
opens  without  a  key,  but  is  regarded  rather  ^ 
an  ingenious  toy  than  as  an  available  substi- 
tute for  locks  of  the  more  nsual  construction. 

Some  locks  have  been  made  in  w^ch  the 
action  depends  on  the  key  being  a  poweifol 
magnet    In  others  the  difficulty  of  opening 
is  increased  by  requiring  a  peculiar  method  of 
applying  the  key;  but,  in  addition  to  the  cir- 
cumstance that  the  secret  must  be  known  to 
several  persons,  these  contrivances  have  tbn   , 
disadvantage  of  being  very  inconvenient  in 
use.    In  one  invention  a  key  vriih  two  bitSt 
and  requiring  eight  or  nine  distinct  movements 
in  the  act  of  unlocking,  is  used  with  a  doable 
lock,  capable  of  shooting  two  distinct  bolts. 
Many  contrivances  have   been    effected  f'r 
attaching  an  alarum  to  locks,  by  which  the 
introduction  of  a  false  key  should  ring  a  bt^U 
or  fire  a  pistol.    But  most  of  these  contrivan- 
ces are  curiosides  rather  than  convenience>. 
In  the  compound-locks  for  iron  safes,  which 
often  throw  out  two  or  three  bolts  in  cTcry 
direction,  tliat  is  to  say,  on  each  side,  9T.\ 
towards  the  top  and  bottom  of  the  door,  the<t* 
are  usually  but  so  many  branches  of  four 
massive  pieces  of  iron,  capable  of  being  simul- 
taneously projected  by  a  handle  in  the  centiv 
of  the  door,  the  actual  lock  being  but  small^ 
and  merely  intended  to  move  an  apparatus  bv 
which  the  great  bolts  are  them^ves  lock^^i 
or  held  fast;  so  that  the  key  need  not  b^tf 
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any  proportiou  to  the  magnitude  of  iho  bolts 
by  which  the  door  is  secured) 

A  most  complete  series  of  locks  was  con- 
structed, some  years  ago,  by  the  Ute  Mr.  Chubb, 
for  the  Westminster  Bridewell.  It  consists 
of  about  eleven  hundred  locks,  forpiing  one 
series,  with  keys  for  the  master,  9ub-master, 
and  warders.  At  any  time  the  governor  has 
the  power  of  stopping  out  the  under  keys, 
and  itx  case  of  any  surreptitious  attempt  being 
made  to  open  a  lock,  and  the  detector  being 
thrown,  none  of  the  under  keys  \rill  regulate 
it>  bat  the  goTomor  mv^\  be  made  acquainted 
with  the  drcumstance,  as  he  alone  has  the 
power,  with  his  key,  to  replace  the  lock  in  its 
original  state.  These  locks,  although  they 
hare  beei^  in  eonstant  wear  for  six-teen  years, 
are  still  in  perfect  condition. 

Mr.  Chubb,  in  an  interesting  work  on  this 
subject,  remaiks,  *■  The  manufacture  of  locks 
and  keys  is  carried  on|  principally,  at  Wolver- 
hampton, and  the  adjacent  towns  in  Stafford- 
ahire,  as  well  as  in  Birmingham  and  in  London, 
and  gives  employment  to  thousands  of 
persons.  Besides  the  home  consumption,  a 
large  export  trade  is  also  cfM^ied  on ;  and  it 
is  gratifying  to  know,  that  the  use  of  the  best 
locks,  on  which  a  great  amount  of  labour  is 
expended,  is  increasing,  whilst  greater  attention 
has  lately  been  paid  to  the  style  and  character 
of  the  ornamental  parts  ot  both  locks  and 
keya." 

Mr.  Chubb  h«a  lately  nroduced  a  remark- 
able specimen  of  lock-maJcing.  It  is  a  gold 
finger-ring  which  instead  of  a  stone  contains 
a  perfect  padlock,  on  Chubb's  patent  principle, 
opening  with  its  miniature  key,  all  made  of 
gold,  and  capable  of  locking  and  unlocking ; 
the  lock  and  key  only  weigh  ten  grains. 

LOG  AND  LOGXINE.  This  is  the  appa- 
ntus  by  which  the  velocity  of  a  ship's  motion 
through  the  water  is  measured.  The  log  is  a 
fl^  piece  of  wood,  loaded  with  lead  at  one  of 
its  edges  to  make  it  float  upright;  and  to  this 
U  attached  a  line  about  150  fathoms  long, 
divided  into  equal  lengths  by  little  pieces  of 
knotted  twine  rove  into  it.  Those  divisions 
begin  about  twenty  or  thirty  yards  from  the 
1^,  where  a  piece  of  red  rag  is  usually  fastened, 
in  order  to  show  the  place  readily.  From  the 
Ie<i  quarter  of  the  vessel  the  log  is  thrown  into 
the  sea,  where  it  is  supposed  to  remain 
stationary  during  the  operation,  and  the  line 
i^  veered  out  at  least  as  fast  as  the  ship  sails. 
A^  soon  as  the  red  rag  leaves  the  reel,  a  half- 
minaie  glass  is  turned,  and,  when  the  sand  is 
all  run  down,  the  reel  is  stopped.  Then,  by 
meastuing  the  quantity  of  line  run  out,  the 
distance  sailed  by  the  vessel  in  half  a  minute 
ib  known,  and  by  calculation  its  rate  of  going 
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per  hour.  The  usual  way  of  dividing  the  lino 
is  to  place  the  knots  at  distances  of  fifty  feet 
from  each  other.  Now,  as  120  times  half  a 
minute  make  an  hour,  and  120  times  fifty  feet 
make  almost  a 'geographical  mile,  so  many 
knots  will  run  from  the  reel  in  one  experiment 
as  the  vessel  sails  miles  in  the  hour ;  from 
this  comes  the  expression  of  a  vessel's  sailing 
so  many  knots  an  hour — ^meaning  miles. 

Mr.  Ber^hon's  log,  patented  in  1850,  registers 
the  speed  of  ships  out  at  sea  by  the  height 
of  a  column  of  water  raised  by  the  resistance. 
There  are  two  tubes  which  project  beyond  the 
bottom  of  the  vessel ;  those  tubes  have  small 
apertures  through  which  the  water  enters,  the 
height  of  ascent  being  greater  as  the  speed  of 
the  vessel  increases.  There  are  various 
minor  contrivances  to  measure  the  9X>eed  by 
the  indications  obtained. 

LOGWOOD,  OR  CAMPEACHY  WOOD, 
imported  from  the  West  Indies  for  the  pur- 
poses of  the  dyer,  is  the  wood  of  a  low  tree 
called  Mamatoxylon  Campech\anum.  The  wpod 
is  hard  enough  to  take  a  fine  polish,  and  is 
veiy  durable.  Its  colouring  matter  is  dissolved 
both  by  winter  and  alcohol,  and  it  is  princi- 
pally depved  from  the  presence  of  a  peculiar 
body,  to  which  Chevreul,  who  discovered  it, 
gave  the  name  of  hemaiin  or  hamaioxyline^ 
Logwood  is  employed  by  the  calico-painter  to 
give  a  black  or  brown  colour,  the  cloth  being 
always  first  impregnated  with  alum  mordant, 
and  thus  black  is  obtained.  Iron  mordant 
and  logwood  also  yield  a  black,  but  it  is  not 
so  good  as  with  the  alum  mordant.  Cloth 
with  the  alum  mordant,  dyed  in  a  mixture  of 
logwood  and  madder,  has  a  fine  brown  colour 
fixed  upon  it  IjOgwood  is  also  employed  ii^ 
the  preparation  of  lake-colours.  The  logwood 
imported  into  Great  Britain  in  1850  amounted 
to  34,690  tons. 

LOIRE.  This  important  river,  whose 
length  is  between  500  and  600  miles,  consti- 
tutes the  great  outlet  for  the  produce  of 
central  ana  western  France.  The  Loire  is 
connected  with  the  Sa6ne  by  the  Canal  du 
Centre,  with  the  Seine  by  the  Canals  de  Briare, 
d'Orleans,  and  du  Loing,  and  with  Brest 
harbour  by  the  canal  from  Nantes  to  Brest ; 
and  it  has  many  important  commercial  towns 
built  on  its  banks. 

The  river  also  gives  name  to  a  department, 
which  contains  extensive  forests  of  pine,  ^^ 
beech,  and  oak ;  onMont  Pilat,  near  St-^enne, 
an  immense  number  of  deals  are  made,  saw- 
mills being  established  on  every  available 
stream  of  water.  But  much  of  the  finest  pine 
timber  is  made  into  charcoal,  in  consequence 
of  the  great  difficulty  of  transport  from  the 
mountain-heights  on  which  it  grows.    Great 
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quantities  of  chestnals  are  grown ;  these  enter 
largely  into  the  food  of  the  people.  The 
department  contains  one  of  the  richest  ooal- 
beds  in  France,  which,  besides  feeding  the 
numeroQs  factories  andfnmaces  of  St-fetienne, 
and  other  places  in  the  department,  famishes 
large  quantities  for  exportation  to  Lyon  and 
the  towns  on  the  Rhone.  The  quantity  of 
coal  annually  furnished  by  the  mines  of  Loire 
amounts  to  one-third  of  all  the  coal  ndsed  in 
France.  Lead  and  iron  mines  are  also  worked ; 
building  stone,  granite,  potters'  day,  ^kc,  are 
found;  mineral  springs  are  numerous.  The 
manufactures  of  the  department  are  of 
the  greatest  variety  and  importance,  and  give 
rise  to  a  very  extensive  commerce.  The  chief 
products  are  fire-arms,  ironmongeiy,  and 
machinery  of  all  kinds,  silks,  ribands,  crape, 
velvet,  plush,  laces,  linen,  cotton,  glass,  bricks, 
steel,  iron,  scythes,  hardware,  canvas,  mill- 
castings,  files  and  tools  of  all  descriptions, 
cotton  and  linen  yam,  lace,  cutleiy,  earthen- 
ware, tiles,  lime,  <fec.  &c.  Great  numbers  of 
coal  barges  and  canal  boats  are  built  at  Boanne 
and  St-Rambert  The  great  centre  of  manu- 
facturing industry  is  St.-feticnne. 

There  are  four  other  departments  of  France, 
whose  names  bear  some  resemblance  to  that 
of  Loire;  viz.  Loire-eUCIuir,  Loire  Haute, 
Loire  Infirieure,  and  LoireL  They  present 
varied  aspects  in  respect  to  produce  and  manu- 
factures ;  but  are  not  eo  important  in  those 
respects  as  the  department  of  the  Loire. 

LOMBARDY.  The  administration  of  the 
Austrian  government  in  Lombardy  has  paid 
peculiar  attention  to  tlie  material  improve- 
ments of  roads,  bridges,  canals,  dykes,  and 
other  public  works.  Among  the  most  useful 
enterprises  have  been,  constructing  or  repair- 
ing the  dykes  in  the  province  of  Mantua ; 
completing  the  great  canal  called  Naviglio; 
making  roads  in  the  mountainous  districts  of 
Bergamo,  the  great  commercial  road  of  the 
Splugen,  and  the  road  over  the  Stilfer  Joch  to 
Como  and  Lecco;  and  building  the  splendid 
bridge  at  Buffiilora  on  the  Ticino.  Railways 
have  also  been  oonstracted  from  MiUm  to 
Monza,  12  miles,  Milan  toTrevilio,  18 1  miles, 
and  Venice  to  Vicenza,  through  Padua ;  and 
others  ore  in  progress. 

The  Lombardo-Yenetian  kingdom  is  gene- 
rally one  of  the  most  fertile  countries  of  Eu- 
rope ;  and  the  industry  of  the  inhabitants, 
and  the  extensive  system  of  irrigation,  increase 
the  natural  fertility  of  the  soil.  Lombardy 
produces  in  abundance  every  thing  that  is 
necessary  for  the  sustenance  of  its  population 
—com,  wine,  rice,  fruits,  cheese,  and  excellent 
meat  The  chief  articles  of  export  are  silk, 
rice,  oheese,  and  hemp.    The  chief  manufac- 


tures are  silk,  glass,  paper,  bronze  works,  and 
straw  hats ;  but  Lombardy  is  essentially  an 
agricultural  country,  and  receives  most  of  the 
manufactured  goods  which  it  uses  from  the 
otlier  parts  of  the  Austrian  monarchy.  Tho 
booksdling  and  publishing  trade,  althoogh 
subject  to  the  censorship,  is  (in  peaceable 
times)  more  flourishing  at  Milan  than  in  all 
the  rest  of  Italy  put  together. 

A  little  further  information  concerning  tlie 
industrial  statistics  of  this  beautiful  ooondy 
will  be  found  under  the  names  of  some  of  tho 
provinces  and  cities. 

LONDON.  To  present  a  few  mdnstrial  sta- 
tistics of  this,  the  greatest  commercial  city  in 
the  world,  is  of  course  all  that  can  be  attempted 
in  a  work  like  the  present. 

In  the  City  of  London  there  are  89  compa- 
nies or  guilds  ooimected  with  trades  or  em- 
ployments, eight  of  which  are  practically  ex- 
tinct ;  and  one  other,  that  of  Parish  C\e^ 
is  not  connected  with  the  municipal  institu- 
tions of  the  city.  Most  of  the  companies  pos- 
sess what  is  called  a  Uvery ;  that  is,  a  pari  of 
their  body,  under  the  name  of  liverymen,  if 
they  be  freemen  of  the  corporation,  ei\joy  pri- 
vileges which  other  freemen  do  not  possess— 
such  as  voting  for  mayor,  sheriife,  chamber- 
lain, Sbc  Most  of  the  guilds  have  long  ceased 
to  be  practically  beneficial  to  the  crafts  to 
which  they  reUte.  Most  of  them  are  in  pos- 
session of  real  property  and  money  in  the 
pnblic  ftmds,  both  for  their  own  use  and  on 
various  trusts.  The  Irish  Society  is  a  corpo- 
ration connected  in  a  peculiar  manner  with 
the  corporation  of  London ;  its  property  is 
chiefly  in  the  county  of  Londonderry,  in  Ii«- 
land. 

That  London  is  not  commonly  considered 
as  a  manufacturing  town  is  owing  to  the  moi« 
important  aspects  under  which  it  presents  it- 
self, and  not  because  of  the  absence  of  xnann- 
facturing  industry.  Manufactures  of  almost 
every  kind  are  in  fact  carried  on  in  tlie  metr>- 
polis,  and  upon  a  scale  of  great  magnitude. 
The  largest  breweries,  distilleries,  and  sa^ar 
refineries  in  the  kingdom  are  in  the  metropo- 
lis. The  manufacture  of  metals  in  almost 
every  branch  is  carried  on  to  a  vast  extenU 
Almost  every  kind  of  maohincry,  from  tJK* 
smallest  wheels  required  by  the  watch-nrtk*''^ 
to  the  most  powerful  steam-engines,  are  made 
in  London.  The  making  of  gold  and  silver 
articles,  of  optical  and  sorgical  and  other  in- 
stmments,  tools  of  the  best  quality,  and  mu- 
sical instruments,  gives  employment  to  nume- 
rous hands.  Ship-building,  with  all  its  acces- 
sories, rope-making,  mast-making,  block-mak 
ing,  anchor-making,  Ac,  has  always  been 
actively  proeecated.     There  are  also  nnma- 
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posed;  and  this  diyision  is  snbdirided  into 
six  classes ;  tIz.  1.  Machines  for  direct  use, 
inclodiog  carriages,  and  railway  and  nayal 
mechanism ;  2.  Manufacturing  machines  and 
tools ;  3.  Mechanical,  civil  engineering,  archi- 
tectonl  and  bTiilding  contrivances ;  4.  Naval 
Bchitectiire,  military  engineering  and  stmc- 
tare,  ordnance,  armom',  and  accoutrements ; 
6.  Agrienltnral  and  horticultural  machines 
and  implements  ;  6.  Philosophical,  musical, 
horologiea],  acoustical,  and  miscellaneous  in- 
Btnmients.  This  classification  is  doubtless 
oonrenient  for  the  immediate  object  in  view ; 
bot  it  gives  to  the  word  ^machinexy '  a  much 
vider  application  than  is  ordinarily  adopted. 

Oar  exports  of  machinery  and  mill-work  in 
1850  amounted  in  value  to  l,Md,764/. 
MACKEREL  FISHERY.    [Fxshbrizs.] 
MADDER.     This  useful  dye  drug  is  pro- 
cored  from  one  of  the  many  species  of  the 
plant  AiMo,  a  name  derived  from  ruber  (red), 
in  allusion  to  the  red  colour  yielded  by  many 
of  the   species.      Amongst    the    numerous 
ipeeies  several  are  employed  in  medicine  and 
in  the  arts ;  in  the  latter  for  the  sake  of  the 
ooloQiing  matter  which  is  contained  in  the 
n'ots.    Buhia  tiHctantrnj  Madder,  has  been 
^^  known,  and  was  employed  in  medicine 
even  in  the  time  of  Hippocrates,  but  is  valued 
ehieflj  as  a  dye.  It  is  a  native  of  Europe  and 
Asia  Minor,  but  is  now  extensively  cultivated 
ia  Holland  and  France ;  the  ctdture  has  like- 
^  been  attempted,  and  successf^y,  in  this 
^^'ontiy;  but  the  English  madder  could  not 
^  sold  so  cheap  as  the  foreign ;  it  is  there- 
fore stiU    largely  imported,    chiefly    from 
Holland, France,  Italy,  Turkey;  though  eochi- 
1^  since  it  has  become  cheaper,  is  much 
^^^  for  the  same  pmposes.    It  is  employed 
V  dyers  and  calico-printers  as  a  red  and 
*^^^  dye.    It  has  also  the  singular  property 
of  tuning  red  the  bones  and  secretions  of 
fowls  and  other  i^witinla  fed  on  it.     Btthia 
'"^/oka^  the  Munjeet  of  India,  a  native  of 
l^eptal,  ^kc,  possesses  similar  properties,  and 
is  imported  into  England  from  Calcutta. 

About  264,723  cwts.  of  madder  and  madder 
^^  were  imported  in  1849,  and  261,841  in 
1S50. 

.  MADEIRA.  This  beautiful  and  fruitful 
"^d  produces  many  tropical  plants  near  the 
^"^  sh<>re.  Above  this  region,  to  a  height  of 
from  750  to  2,500  or  2«800  feet,  the  fruits  and 
^'^  of  Europe,  espedaUy  wheat  and  maize, 
ve  raised ;  and  in  this  region  are  also  the 
pensive  vineyards,  which  till  recently  ftir- 
fitthed  the  most  important  article  of  ezporta- 
^*  Then  follows  a  tract  covered  with  high 
^'^  which  rises  to  3,200  feet  and  higher, 
when  ouBiy  plaata  and  tiees  are  found  which 


do  not  occur  in  Europe ;  and  above  this  level 
is  a  region  of  grass,  fern,  and  heath.  The 
commerce  of  Madeira  is  considerable.  The 
exports  consist  chiefly  of  Madeira  and  Mai- 
vasia  de  Madera  wines.  Minor  articles  of  ex- 
port are,  fruits,  dragon's  blood,  honey,  wax, 
orchil,  and  tobacco,  besides  provisions  for 
the  vessels  bound  to  more  remote  places. 
The  imports  consist  of  manufactured  goods, 
com,  fish  (herrings  and  cod),  oil,  salt-beef, 
salt,  and  some  tropical  productions.  The 
imports  into  Great  Britain  from  Madeira  con- 
sist mainly  of  wine  and  nutmegs.  The  wine 
imported  thence  in  1847  amounted  to  164,701 
gallons. 

MADRAS.  A  few  commercial  statistics  of 
this  city  and  presidency  will  be  found  under 
East  India  Company. 

MADRID,  has  no  commercial  or  industrial 
features  to  call  for  notice  here,  further  than 
such  as  are  described  under  Castile  and 
Spain. 

MAGAZINE,  is  a  strong  building,  con- 
structed generally  of  brick  or  stone  within  a 
fortified  place,  or  in  the  neighbourhood  of  a 
militaiy  or  naval  station,  in  order  to  contain 
in  security  gunpowder  or  other  warlike  stores. 
The  buildings  in  which  gunpowder  is  contained 
are  constructed  with  eveiy  precaution  neoes- 
saiy  to  insure  dryness.  They  are  generally  in 
places  remote  from  other  buildings ;  they  are 
furnished  with  metallic  conductors,  in  order 
to  avert  danger  from  lightning ;  and,  for  secu- 
rity against  the  attempts  of  ill  disposed  per- 
sons, they  are  surrounded  by  a  waU  and  ditch. 
The  great  magazines  which  have  been  con- 
structed in  this  country  consist  of  several 
parallel  vaults,  separated  ttom  each  other  by 
brick  partition-walls,  in  which  are  doorways 
for  affording  lateral  communication.  Each 
vault  is  about  90  feet  long,  19  feet  wide 
internally,  and  from  the  floor  to  the  crown  of 
the  arch  19  feet  high.  The  side  walls  are 
fh>m  8  to  10  feet  thick,  and  are  strengthened 
by  buttresses  built  at  intervals  against  them. 
The  thickness  of  the  brickwork  forming  the 
vaulted  roof  is  7  or  8  feet  at  the  crown,  and 
about  3  feet  at  the  hances. 

MAGDEBURG.  The  industry  and  com- 
merce of  this  portion  of  the  Prussian 
dominions  receive  a  few  illustrations  under 
Prussia. 

MAGIC  LANTERN.  The  object  of  this 
remarkable  optical  instrument  is  to  obtain  an  . 
enlarged  representation  of  figures  on  a  screen 
in  a  darkened  room,  by  means  of  the  pencils 
of  light  issuing  from  a  lamp  or  candle  and 
passing  through  a  convex  lens. 

The  instrument  consists  of  a  lantern  gene- 
rally of  tin,  and  of  a  cubical  form,  in  the 
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interior  of  which  is  the  light  {  and  at  a  per- 
fomtioa  in  one  of  the  sides  is  i^^pUed  a  tube, 
pn^ecting  hoiizoiitaUy  from  it,  which  carries 
two  glass  lenses.  A  groove  in  firont  of  the 
lantern  and  parallel  to  that  front  receives  a 
rectangular  frame  containing  the  glass  plates 
on  which  are  painted«  with  transparent  colours, 
the  objects  of  which  an  enlarged  view  is  to  be 
obtained.  A  repiarkable  improvement  in  the 
manner  of  employing  the  magic  lantern  was 
first  exliibited  in  London  in  the  year  1802. 
The  lantern  itself  is  similar  to  but  larger  than 
that  which  serves  for  more  general  puiposes, 
and  the  images  are  represented  on  a  transpa- 
rent screen,  which  is  stretched  in  a  vertical 
position  across  a  theatre  or  an  apartment;  and, 
this  being  made  quite  dark*  the  spectators 
occupy  the  space  in  front  of  the  screen,  while 
the  apparatus  is  disposed  on  the  opposite  side. 
All  light  is  excluded  both  before  and  behind 
the  screen)  except  that  which,  in  proceeding 
from  the  lantern,  produces  the  image  to  be 
observed ;  atid,  the  screen  being  itself  invisible, 
the  spectators  can  acarcely  divest  themselves 
of  thb  idba  that  they  are  looking  into  a  dark 
caverni  in  which  the  objeote  appear  to  be  gra- 
dually advancing  towards  or  receding  from 
themi  The  allusions  produced  have  caused 
the  name  of  PkantatmagoHa  to  be  applied  to 
the  apparatus. 

The  magic  lantern  and  the  phantaamagoria 
are  used  only  for  purposes  of  amusement; 
whereas  the  Cambba  OUbouBA  has  baen  made 
available  in  photography; 

MAGNESIA.  This  name,  derived  from  a 
province  in  Asia  Minor,  has  been  applied  to 
several  useful  substanoes  which  contains  the 
metal  ma^ntabmn  as  a  basis.  Oxide  of  Mag> 
nesinm»  termed  albo,  from  the  mode  of  pro- 
otiring  it|  Oakhud  Mmgnesia,  is  an  alkiUine 
eartJi,  poasetiing  the  osilal  qualitiea  of  alka- 
lies in  their  habitudes  irith  aeids,  and  likewise 
very  valuable  properties  as  a  medicine.  Sul- 
phate of  Magnesia,  or  Epwm  Sdlitt  in  the 
ordinary  form,  as  met  with  in  the  shops,  are 
small  adcnlar  otystals.  [Epsoic  Salts]. 
Magnenia  AltMiy  MagneHa  PharihmcolUe^  and 
Matfuesite,  are  three  naturally  ftmned  minerals, 
in  which  magnesia  is  a  chief  61emi9&t.  May- 
netinn  limett^ke  it  a  valuable  building  stone. 
Ma§nesium,  the  base  of  all  these  substances, 
is  of  a  white  colour,  like  silver ;  its  lustre  is 
metallic  and  brilliant;  it  is  teiy  malleable, 
and  ftisea  at  a  red  heat  When  heated  to 
redness  in  the  air  or  in  oxygen  gas,  it  bums 
brilliantly,  and,  oombining  with  oxygen  bo- 
comes  magrtesia.  Ckl&ride  of  Magnetium 
forms  a  transparent  colourless  mass :  it  is 
inodorous,  intensely  bitter,  very  dstiquesoent, 
and  soluble  both  Iti  water  and  alcohol.    This 


salt  IB  one  of  the  saline  ingredients  o{  sea- 
water.  Carbonate  of  magnesia  constitatei 
the  Common  Magnesia  of  the  druggists. 

MAGKETIC  POWEE.  The  combinsUon 
of  Magnetic  power  with  galvanic  power,  in 
several  recent  mechanical  contrivances,  are 
briefly  noticed  under  ELEcxao-MonoN  lad 
Tbi^boraph, 

MAGNOLIA.  This  genus  of  Am^ric&n 
and  Asiatic  plants  includes  many  speeiei 
which  are  applied  to  useful  purposes.  Of  the 
Swamp  Magnolia^  the  bark  has  a  bitter  aad 
aromatic  odour  resembling  sassafras.  On 
this  account  it  has  been  used  in  America  as  s 
substitute  for  other  aromatic  bitter  barics,  as 
Cascarilla,  Canella,  <feo.,  and,  it  is  said  with 
great  success.  Although  not  much  used  in 
Europe,  very  favourable  reports  of  its  efficsry 
in  chronic  rheumatism,  ague,  and  ramitient 
fever  have  been  given.  Of  the  Cttcmnkertrttf 
another  species,  a  tincture  is  made  of  the 
fruit,  and  is  used  in  cases  of  rhenmatism; 
Other  species  are  applied  to  useful  puiposes, 
chiefly  in  North  America. 

MAHOGANY.    There  are  many  species  of 
trees  belonging  to  the  genus  SwsetenUh  ^bicb 
include  among  them  the  mahogany.    One  of 
the    species    yields    the  AJrican  Mahogtm^t 
brought  from  Sierra  Leone ;    the  timber  is 
hard,  bi^t  is  liable  to  warp;  it  is  employed 
where  a  hanl  cheap  timber  of  large  scant^g 
is  needed;  the  negroes  employ  an  infusion  of 
the  bark  in  medicine.    Another  species  yi^ds 
the  beautiful  East  Indian  Satm-wood^  which 
is  of  a  deep  yellow  ooloor,  close  grained,  h«a^i 
and  durable.     The  moat  useful  and  well- 
known  species,  howevei\  is  the  Oampt*ckj 
Mahogohy  s  the  timber  of  which  is  so  fami- 
liar to  us  as  to  need  no  description.  It  q>pe«« 
to  have  been  first  imported  into  this  country 
about  the  year  1724.  From  the  elevated  pailA 
of  the  country  the  wood  is  closer  grained  and 
darker  coloured  than  that  grown  near  the 
coast ;  the  former  is  termed  Spamish  aud  tho 
latter  Bondtmu  mahogany.     Spamsh  msh«>- 
gany  is  imported  in  logs  abpat  ten  feet  lon^^i 
and  from  twenty  to  twenty-six  inches  square ; 
whereas  Honduras  mahogany  can  be  pnxrur<^ 
in  logs  of  larger  size.     When  the  grain  of 
mahogany  is  more  than  usually  beautiful,  *t 
will  obtain  a  price  for  fancy^  cabinet-work  ftf 
beyond  the  usual  market  standard.    On  one 
occasion  Messrs.    Broadwood,  the   eminent 
piano  forto  mannfaatttrex««  gave   3,000^  ^^ 
three  logs  of  mahogany,  which  wwrs  6»ch. 
about  16  feet  long  by  38  inches  square ;  it  wa^ 
of  esLquisito  beauty  and  closeness,  and  wss 
cut  up  into  thin  veneara  for  the  moc«  costly 
pianofotrtto. 

Si&ee  the  abolition  of  the  duty  on  mabo- 
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gany,  the  import  has  Imely  increased.  In 
1848  the  import  was  ^'^,000  tons.  The  atten- 
tion of  snip- builders  is  being  attracted 
towards  ttie  fitness  of  mahogany  for  building 
vessels. 

MAXLS.  A  few  words  concerning  the  Post 
Office  Mails,  as  a  remarliable  commercial  fea- 
ture of  our  age,  will  be  found  under  Post 

OjfTCS,  ... 

HAiK^.  The  productions  and  ihdUstry  of 
Maine  claim  a  little  of  our  attention  uhd^i- 
UmxxD  States. 

MAINE-Et-LOIRE.  in  this  depArtmenl 
of  France  about  ll,00d,000  gallons  of  white 
and  red  wine  are  made  annually^  some  of 
whicli  is  of  good  qtiality.  Since  ISiH  a  good 
di^al  of  effervescing  wine,  resembliil'^  the  true 
champa^e)  and  rivalling  it  in  quality,  has 
been  manol^aotured.  The  department  is 
famous  JTor  its  melons.  A  bohsiderable 
qoantltj^  of  cider  19  also  m^d^  lion  aild  coal 
mines  are  worked  ;  and  marble,  granite, 
building  and  lime-slone,  slate,  aha  potters' 
da/  are  qi^arried.  The  slalfe  parries  of  the 
depaitment,  especially  thqse  of  Angers,  are 
Taat  and  firigbtful  excavations,  worked  righl 
ftom  the  aurjaoe  of  the  ground.  They  give 
emplojmeni  to  about  SOOO  men^  who  raise 
about  80|000,000  slates  annually.  The  number 
of  ^ctoriea  and  workshops  of  different  kinds 
in  the  department  is  ibout  200,  in  which  isail- 
cloth,  linen,  cotton  handkerchiefs,  flannels, 
paper,  oili  cotton  and  woollen  yam,  &c.  are 
made.  There  are  also  numerous  tahyards, 
augar-jpeftneties,  distilleries,  bleach-mills,  and 
dye-houses.  ^ 

MAIZE,  or  indian  VorUy  is  a  plant  com- 
moolj  enUiTated  in  the  warmer  parts  of  thd 
world,  where  it  answers  a  purpose  similar  to 
that  of  wheat  ^n  more  northern  countries.  It 
is  tha  Xta  Ma^a  of  botanists,  of  vigorous 
growth,  with  stems  of  Uot  more  than  two  feet 
iMgh  in  some  varieties,  and  reaching  the  height 
of  eight  or  even  ten  feet  in  others.  Each 
grain  has  a  long  thread-like  style,  which  pro- 
jects bcgrond  the  enveloping  shears ;  and  as 
there  axe  some  hundreds  (J  them  upon  each 
spike»  the  whole  form  a  long  tassel,  which 
looks  as  if  made  of  silk.  A  plant  generally 
bean  two  full  ears,  the  grains  of  which  vary 
greatly  in  number :  some  of  the  largest  ears 
in  America  contain  at  least  800  grains. 

This  plant  in  its  wild  state  is  met  with  iu 
Paragusif,  in  Chili,  and  in  North  America.  The 
hreed  made  from  maize  is  iiot  so  palatable  to 
some  as  wheat  breacl,  but,  by  mixing  it  in 
certain  proportions  with  wheat,  it  makes  a 
voy  pleasant  fc|od«  In  the  United  States  of 
North  America,  Indian  corn  forms  almost  the 
only  bread  eaten  by  many  of  the  people ;  and 


MAUC  ACID.  1102 

in  the  slave  states  it  is  the  only  bread  that  the 
negroes  eat  It  is  not,  however,  in  the  shape 
of  Daked  bread  that  maize  is  most  generally 
us&d  iii  Etirot>e,  but  in  boiled  messes  dnd 
soups,  as  peas  are  with  us. 

A  light,  moist,  and  warm  soil  suits  this  plant 
best  It  thrives  well  on  land  broken  up  from 
gtras^.  The  time  Ibr  so^-ing  maize  in  ihe 
douth  bf  ^ance  is  the  month  of  April; 
farther  north,  it  is  sown  later.  When  the 
maize  is  hilly  ripe,  the  eOrS  are  twisted  off  by 
hand  and  laid  in  a  dry  place;  they  are  turned 
dcc^Bionally,  that  the  dheath  hiay  not  become 
musty,  and  are  then  stored  in  a  dry  place, 
the  leaves  are  gathered  for  fodder  a  shoH  time 
before  the  ears  are  pulled,  tn  America  and 
ih  Itdly  ihattresses  are  stuflbd  with  the  dry 
sheath,  which  makes  a  cool  aUd  elastic  bed. 
Horses,  pigd,  ahd  poultry  are  fond  of  maize  ; 
it  gives  the  £esh  of  the  last  two  a  peculiarly 
Ane  davoUr.  Otie  of  the  most  important  uses 
of  mal2e  in  Europe  is  to  sow  it  thick,  to  be 
cut  ^eeh  as  h}od  foi-  cows,  oxen,  and  shieep. 
In  a  proper  climate  there  is  no  plant  wliicli 
gives  so  creat  a  mass  of  green  fbod  as  maize. 
Thd  produce  is  most  abtlndont  and  nutri- 
tive. 

Sihod  the  repeal  of  the  Com  Laws,  maize 
has  been  imported  in  considerable  quantity 
into  Uiis  bountrjr.  'the  importations  for  the 
last  three  y^JAn  were  as  follows  : — 

1848 1,575,521  qrs. 

isiO  2,224,459    i> 

1850 1,286,264    „ 

About  230,000  cwLs.  of  maize-flour  were 
imported  in  1848;  hUt  the  quantities  in  tlie 
next  two  years  were  much  smaller. 

MALAGA.  From  the  earliest  agss,  under 
all  the  nations  who  have  possessed  it,  this 
Spanish  sea-port  has  been  renowned  for  its 
commerce.  Its  imports  are  colonial  produce, 
broad  cloths,  cottons,  laces,  spices,  hardware, 
and  cutleiy.  Its  exports  amount  to  about 
1,000,000/.  sterling  annually.  They  consist  of 
wine,  grapes,  muscadel  raisins,  almonds,  flgs, 
lemons,  olive  oil,  brandy,  anchovies,  and  lead. 
The  harbour  is  spacious  enough  to  accommo- 
date a  large  fleet ;  it  is  protected  on  the 
east  by  a  massy  stone  mole,  Ave  furlongs  in 
length,  and  tenninated  by  a  handsome  light- 
house. 

MALIC  ACID  was  discovered  in  1785  by 
Scheele.  It  received  its  name  from  having 
been  first  obtained  from  the  juice  of  apples, 
in  which  it  exists  in  considerable  quantity; 
but  it  also  exists  in  many  other  fruits,  ^alic 
acid  is  colourless,  inodorous,  very  sour  to  the 
taste,  and  acts  strongly  on  vegetable  blues ;  in 
a  moist  air  it  is  deliquescent ;  it  is  very  soluble 
both  in  water  and  in  alcohoL     Nitric  acid 
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oonverts  it  into  oxalic  acid.  Its  saline  com- 
pounds are  colled  malates,  some  of  which  exist 
in  nature.  They  are  not  an  important  class 
of  salts. 

MALLEABILITY  is  that  property  of  certain 
metals  which  admits  of  their  heing  extended 
by  the  blows  of  a  hammer  or  by  pressure.  In 
this  qnality  gold  exceeds  all  other  metals! 
thus  the  gold-leaf  sold  in  books  is  so  extremely 
thin,  that  less  than  5  grains  cover  abont  270 
square  inches,  and  the  thickness  of  each  leaf 
does  not  exceed  top\>ooth  part  of  an  inch. 
Metals  which  are  msJleable  are  also  ductile, 
that  is,  they  may  be  drawn  into  wire.  Iron 
which  has  been  made  hot  by  hammering  loses 
its  malleability,  and  cannot  be  again  hammered 
till  it  has  been  annealed. 

MALLOW.  The  common  or  Marsh  mnUoio 
belongs  to  the  Malva  genus  of  plants.  It 
grows  in  waste  places  and  road  sides ;  and  the 
whole  plant,  but  especially  the  root  and  the 
leayes,  yield  by  boiling  a  mucilage  which  id 
yery  useful  in  medicine. 

MALMSET.  This  luscious  and  high- 
flavoured  wine  is  made  in  the  island  of  Madeira 
from  grapes  of  a  peculiar  kind,  which  are 
sufTeied  to  attain  the  last  stage  of  ripeness 
before  they  ara  gathered.  Malmsey  wine  has 
much  body,  and  will  retain  its  good  qualities 
for  a  long  time.  When  newly  mode.  Malmsey 
Madeira  is  of  the  same  golden  hue  as  the 
ordinary  wine  of  the  island,  but  its  colour  is 
materially  deepened  by  age.  Malmsey  wine 
is  also  made  in  the  island  of  Teneriffe,  but 
the  quality  is  greatly  inferior  to  that  of  Ma- 
deira. 

MALT  AND  MALTING.  Malt  is  grain, 
usually  barley,  which  has  become  sweet  and 
more  soluble  in  water,  firom  the  conversion  of 
its  starch  into  sugar  by  artificial  germination 
to  a  certain  extent,  after  which  the  process  is 
stopped  by  the  application  of  heat.  The  making 
of  malt,  calledifa/ttir^,  is  conducted  as  follows — 
The  barley  is  steeped  in  cold  water  for  a  period 
which  (as  regulated  by  law)  must  not  be  loss 
than  40  hours ;  but  bo^-ond  that  period  the 
steeping  may  be  continued  as  long  as  it  is 
thought  proper.  Here  it  imbibes  moisture, 
and  increases  in  bulk;  at  the  same  time  a 
quantity  of  carbonic  acid  is  emitted,  and  a 
part  of  the  substance  of  t)ie  barley  is  dissolved 
by  the  steep-water.  100  bushels  of  groin, 
after  being  steeped,  swell  to  the  bulk  of  120 
bushels ;  and  the  quantity  of  matt<nr  which  the 
steep-water  holds  in  solution  varies  from  ^th 
^  T^^  of  the  weight  of  barley.  It  consists 
chiefly  of  an  extractive  matt/.T  of  a  yellow 
colour  and  disagreeable  bitter  taste.  After 
the  grain  has  remained  a  sufficient  time  in 
Die  B$eep,  the  water  is  drained  off,  and  tlie 


barley  thrown  out  of  the  oistem  upon  the 
malt-floor,  where  it  is  collected  into  a  heap 
called  the  cai/rA,  about  16  inches  deep.  In 
this  situation  it  is  allowed  to  remain  about  26 
hours.  It  is  then  turned  by  means  of  wooden 
shovels,  and  is  diminished  a  little  in  depth. 
This  turning  is  repeated  twice  a  dayoroftener, 
and  the  grain  is  spread  thinner  and  thinner, 
till  at  last  its  depth  does  not  exceed  a  few 
inches. 

When  placed  in  a  couch,  it  begins  gradually 
to  absorb  ox3rgen  from  the  atmosphere,  and  to 
convert  it  into  carbonic  acid,  at  first  very 
slowly,  but  afterwBrds  more  rapidly.  The 
temperature,  at  first  the  same  with  that  of  the 
external  air,  begins  slowly  to  increase;  and  in 
about  06  hours  the  grain  is  at  an  average 
about  10*^  hotter  than  the  surrounding  atmos- 
phere. At  this  time  the  grain,  which  had 
become  dry  on  the  surface,  beoomes  again  so 
moist  that  it  will  wet  the  hand,  and  exhales 
at  the  same  time  an  agreeable  odour,  not 
unlike  that  of  apples.  At  the  time  of  this 
moistening,  which  is  called  swetUing,  the  roota 
of  the  grains  begin  to  appear,  at  first  like  a 
small  white  prominence  at  the  bottom  of  each 
seed,  which  soon  divides  itself  into  three  root- 
lets, and  increases  in  length  with  veiy  grest 
rapidity,  unless  checked  by  turning  the  malt. 
About  a  day  after  the  sprouting  of  the  roots, 
the  radiments  of  the  {Viture  stem,  called 
acroxpirCf  may  be  seen  to  lengthen.  It  rises 
from  the  same  extremity  of  the  seed  with  the 
root,  and,  advancing  within  the  husk,  at  last 
issues  from  the  opposite  end;  but  the  procem 
of  malting  is  stopped  before  it  has  made  such 
progres. 

As  the  acrospire  shoots  along  the  grain, the 
appearance  of  the  kernel,  or  mealy  pari  of  the 
com,  tmdergoes  a  considerable  change.  The 
glutinous  and  mucilaginous  matter  is  taken 
up  and  removed,  the  colour  beoomes  whiKs 
and  the  texture  so  loose  that  it  oramblea  to 
powder  between  the  fingers.  The  olyeet  of 
matting  is  to  produce  this  change :  when  it  i^ 
accomplished,  which  takes  place  when  the 
acrospire  has  come  near  to  the  end  of  the 
seed,  the  process  is  stopped  by  drying  the 
malt  upon  a  kiln.  The  temperature  at  flr-t 
does  not  exceod  90* :  but  it  is  raised  vetry 
slowly  up  to  140*  or  higher,  according  to  cir- 
cumstances. The  malt  is  then  cle«ed,  to 
separate  the  rootlets,  which  are  eonsidcn^l 
ir^iurious.  In  familiar  language,  maltiiig  may 
be  considered  as  a  change  of  the  atmrek  of 
grain  into  «w^r,  preparatory  to  a  ftether 
change  into  spirit. 

The  subsequent  processes  of  Brxwiko  and 
DisTUXATioM  ar^  described  in  previous  aiti* 
clos. 
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To\is  chemical  works  on  a  large  scale,  tanne- 
lies,  soap-manofactories,  potteries,  and  dye- 
bouses.  Hale  and  female  clothing  of  all 
desciiptions  is  made,  not  merely  for  the  use 
of  the  inhabitants  of  the  metropolis,  but  for 
the  supply  of  wealthy  persons  in  various  parts 
of  the  Idngdom  and  even  in  the  British  colo- 
lu'es.  There  are  not  much  fewer  than  1500 
separate  trades  or  occupations  carried  on  in 
the  metropolis.  The  metropolis  is  also  the 
great  workshop  of  literature,  science,  and  the 
arts.  The  number  of  books  printed  and  pub- 
lished in  all  other  parts  of  England  is  small 
in  comparison  with  what  is  produced  in  Lon- 
don. 

It  is  not  possible  to  state  with  any  preten- 
nons  to  accuracy  the  amount  of  consumption 
in  London  of  any  except  a  very  few  articles  of 
general  use,  because  such  commodities  are 
l^ecoming  less  and  less  under  Excise  and 
Customs  regulations.  The  cattle  sold  in 
Smithfield  amonnt  to  nearly  200,000  annually ; 
sheep,  1,600,000;  calves,  25,000;  and  pigs, 
250,000.  But,  besides  these,  a  large  amount 
of  aUoghtered  meat  is  now  brought  to  the 
metropolis  by  railway  and  steamers.  There 
are  MOO  licensed  puUiohonses,  besides  beer 
letailers,  and  exelusive  of  inns,  hotels,  and 
vine  merchants.  There  are  1600  butchers' 
shops,  2400  bakers'  shops,  and  2800  grocers 
snd  tea  dealers.  The  coffee  shops  are  now 
very  numerous.  Concerning  the  recent  arri- 
vals of  CoiAL  and  Cobx  in  London,  see  those 
snides.    See  also  Mabxbt-Gabdbns. 

The  relatiTe  proportion  of  the  foreign  and 
eolonial  trade  en^ojed  by  the  merchants  of 
London,  as  compared  with  those  of  other  ports, 
may  be  shown  from  the  fact,  that  out  of  the 
gnss  receipt  of  customs  at  all  the  ports  of  the 
Ignited  Kingdom,  usually  about  22,000,000/. 
staling,  thai  of  London  about  equals  all  the 
<^^her  ports  combined.  The  shipping  entries 
^siy ;  but  on  the  whole  there  is  a  constant 
pntgressive  increase.  In  1848  the  amount 
was:^ 

VcMdi.     ToDi. 

fVomFoveignCotmtries.    7,686    1,267,875 

From  the  Colonies 1,843       546,105 

Coastwise 22,584   3,242,572 


82,113    5,056,642 

^e  vessels  which  left  London  with  cargoes 
*«  m^  presume  to  be  about  equal  in  num- 
1^>  The  ships  which  entered  the  port  of 
L)ndon  from  Foreign  Countries  alone,  in 
1^,  amounted  to  0,010,  of  1,003,407  tons. 

There  are  about  50  wharfs  on  the  north 
>nd  south  banks  of  the  Thames,  within  the 
Snits  of  the  metropolis,  besides  the  canal 


wharfs  and  the  docks  for  the  shipping  destined 
to  foreign  countries. 

The  fadiitiGs  for  accommodating  shipping 
are  noticed  under  Docks.  The  railways  from 
the  metropolis  are  mainly  accommodated  at 
six  large  stations  :  viz.  Euston  Square,  King's 
Cross,  Paddington,  Waterloo  Bridge,  London 
Bridge,  and  Shoreditch  ;  besides  a  smaller 
station  in  Fenchurch  Street,  and  separate 
goods'  stations  at  Camden  Town,  Yauxhall, 
and  Bricklayer's  Arms.  The  chief  canal  of 
London  is  the  Regent's  Canal,  which  curves 
round  the  northern  part  of  the  metropolis 
from  Limehouse  to  Paddington  (whence  it 
communicates  with  the  northern  and  western 
parts  of  the  kingdom),  and  has  several  basins 
and  wharfs :  the  remaining  canals  are  all  short, 
and  comparatively  unimportant 

There  is  no  port  in  the  kingdom  which  has 
profited  more  than  London  through  the  appli- 
cation of  steam  to  navigation.  A  great  part 
of  the  steam  vessels  that  arrive  and  depart 
carry  passengers  only,  and  are  therefore  not 
required  to  make  entry  at  the  custom  house, 
and  with  regard  to  such  as  carry  goods  no 
distinction  is  made  at  the  custom  house  be- 
tween them  and  sailing  vessels;  for  which 
reasons  no  accurate  account  of  the  number 
of  this  class  of  ships  that  enter  and  leave  the 
port  can  be  given.  Steam  passage-boats  are 
passing  and  repassing  daily  between  London, 
and  Chelsea,  Kew  and  Richmond,  and  in  sum- 
mer some  go  up  to  Hampton  Court;  and 
between  London  and  Greenwich,  Woolwich, 
Gravesend,  and  other  places,  downwards  ; 
while,  at  less  frequent  intervals,  steamers 
start  from  the  Thames  to  nearly  all  the  prin- 
cipal ports  in  the  United  ICingdom  and 
throughout  Europe. 

That  such  a  gigantic  focus  of  industry  will 
take  up  a  worthy  position  in  the  Great  Exhi- 
bition of  All  Nations,  may  well  be  expected 
and  believed. 

LONDONDERRY.  In  this  county  rail- 
ways are  in  progress  from  Londonderry  to  P)n- 
niskillen,  and  from  Londondeny  to  Coleraine. 
A  remarkable  feature  of  the  last-named 
scheme  is,  that  the  railway  is  to  cross  Loch 
Foyle  on  an  embankment  10  miles  long,  as  a 
means  of  inclosing  and  reclaiming  18,000 
acres  of  land.  The  best  improved  portions  of 
the  county  are  the  district  of  Loch  Neagh,  the 
valley  of  the  Roe,  the  valley  of  the  Faughan, 
and  the  immediate  vicinity  of  Londonderry  on 
both  sides  of  the  Foyle.  There  is  a  very  gene- 
ral scarcity  of  timber.  The  progress  of  agri- 
culture in  this  county  has  been  materially 
fonvarded  by  the  establishment  of  an  agricul- 
tural school  near  Muff  by  the  Company  of 
Grocers  of  London,  who  here  hold  large  estates 
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under  the  crown.    Oats  and  barley  are  the 
principal  grain  crops. 

The  manufacture  and  bleacliing  of  linens  is 
the  staple  trade  of  the  county.  The  most  ex- 
tensive bleach-greens  lie  along  the  rivers  Roe 
and  Fanghan,  on  the  latter  of  wliich  there  is 
abundant  water-power  and  numerous  sites 
admirably  calculated  for  this  branch  of  ma- 
nufacture. The  weavers  and  flax- dressers  are 
numerous.  The  export  and  import  trade  of 
the  county  is  carried  on  at  the  ports  of  Lon- 
donderry city  and  Portrush,  the  latter  being 
the  seaport  of  Coleraine. 

LOOM.     [Weaving.] 

LOT.  There  are  two  departments  of  France 
which  take  their  names  from  the  river  Lot. 
One,  the  department  of  Lot,  is  very  fruitful. 
The  hill-slopes  along  the  rivers  are  generally 
laid  out  in  vineyards,  which  yield  annually  13 
to  14  million  gallons  of  wine,  the  best  kinds 
being  those  of  Cahors  and  Grand- Constant. 
About  two  -  thirds  of  the  whole  produce  is 
exported  or  distilled  into  brandy.  The  white 
mulberry  is  extensively  cultivated  for  the  pro- 
duction of  silk.  A  few  iron  and  coal  mines 
are  worked ;  lead,  calamine,  marble,  millstone 
grit,  granite,  limestone,  potters'  and  fullers' 
earth,  &c.,  are  found.  Of  manufacturing  ac- 
tivity there  is  little ;  a  little  bar  and  cast  iron, 
coarse  cotton  and  woollen  stuffs,  brandy,  and 
paper,  are  made.  The  corn-mills,  which  are 
about  1000  in  number,  are  th©  only  important 
manufacturing  establishments  in  the  depart- 
ment. The  commerce  is  composed  of  the 
articles  already  indicated,  and  of  hides,  salt, ' 
oak- staves,  groceries,  small  wares,  broad 
cloth,  &c. 

The  other  department,  that  of  Lot  et 
Garonne,  produces  14  to  15  million  gallons  of 
wine  yearly,  half  of  which  goes  for  the  home 
consumption ;  part  of  the  surplus  is  distilled 
into  brandy,  and  the  remainder  is  exported  to 
Bordeaux.  Immense  numbers  of  geese  are 
reared,  and  form  an  important  article  of  ex- 
port. Iron  mines  are  worked ;  good  building 
stone,  calcareous  spar,  gypsum,  and  marl  are 
found.  The  chief  manufactmres  are  cork, 
sailcloth,  linen,  swanskins,  pottery,  linen  and 
cotton  yam,  iron,  glass,  paper,  lime,  ropes, 
leather,  tobacco.  The  commerce  is  composed 
of  the  various  industrial  and  agricultural 
articles  enumerated,  and  of  pitch  and  tar  made 
from  the  pines  of  the  Landes. 

LOUISIANA.  A  few  industrial  statistics 
relating  to  this  fruitful  portion  of  America, 
will  be  found  under  United  States  and  New 

OAI.EANS. 

LOUTH,  a  maritime  county  of  the  province 
of  Leinster  in  Ireland,  is  not  rich  in  minerals. 
Iron  and  lead  ore  are  tlie  only  minerals  wliich 


have  been  observed,  but  nowhere  in  sufficient 
quantity  to  warrant  mining  operations.  The 
soil  of  the  southern  division  of  the  comity  is 
well  calculated  for  every  kind  of  grain  crop. 
Farming  in  general  is  carried  on  in  a  superior 
manner.  Green  crops  are  grown  byrdmost 
all  the  gentlemen  farmers.  The  fences  are 
usually  of  quickset,  and  the  lands  well  drainei 
The  linen  manufacture  is  carried  on  with  some 
activity  at  Ravensdale  and  Collon,  where  there 
are  large  bleach  greens,  but  chiefly  in  Dro- 
gheda  and  its  neighbourhood,  where  the  trade 
is  generally  very  brisk.  The  fisheries  off  the 
coast  give  occa.sional  employment  to  several 
hundred  persons. 

Dundalk  carries  on  a  brisk  trade,  chiefly  in 
the  exportation  of  grain,  cattle,  and  other  ogn- 
cultural  produce,  and  in  the  Importation  of 
groceries  and  goods  in  boxes  and  bales  for 
the  supply  of  the  counties  of  Louth,  Mona- 
ghan,  and  Cavon.  Steamers  ply  regularly  to 
Liverpool  twice  a  week.  Drogheda  is  briefly 
noticed  in  respect  to  its  commerce  elseirhere. 
— [Drooheda.] 

LUBSGK.  The  eommexoe  of  this  eeie- 
brated  dtj  is  of  eonnderable  importanoa. 
Liibeck  has  80  ships  of  its  own,  and  the  arri- 
vals ai«  about  800  annually.  The  principal 
export  and  import  trade  is  with  Rnsua,  Swe- 
den, and  Denmazk ;  vessels  of  9  feet  draugbt 
can  come  Qp  to  Liibeok,  where  they  enter  a 
spacious  basin  lined  with  quays ;  larger  ship' 
discharge  their  cargoes  by  lighters  at  Trv»- 
mftftie,  which  is  situated  at  the  entraDce  of 
the  Travo  into  the  Baltic,  and  has  a  flna  se- 
cure harbour.  Steamers  ply  tmrn  TravemiiB^ 
to  St  Petetsbmg,  Copenhagen,  Hamburgh 
Amsterdam,  and  Stockholm.  Small  steameis 
convey  passengers  up  the  river  to  Liibeck- 
Lubeek  was  oile  of  the  mqst  famous  of  the 
Haksb  Towks. 

LUCERNAL  MICROSCOPE,  is  an  opU- 
cal  instrument  invented  by  Mr.  Adams.  1^ 
consists  of  a  hollow  pyramidal  box,  at  tlu' 
smaller  extremity  of  which  is  a  tube  carnint; 
the  usual  system  of  lenses  for  magnifying 
objects.  At  the  larger  end,  which  is  towanl-^ 
the  observer,  there  are  two  lenses  in  frtine^< 
their  axes,  as  well  as  those  of  the  small  lenses 
at  the  opposite  extremity,  being  coinodent 
with  the  axis  of  the  box ;  and  between  the 
exterior  of  the  two  lenses  and  the  eye  of  the 
observer  there  is  usually  placed  a  plat<8  of 
glass,  rough-ground  on  ono  side,  which  scrvw 
as  a  screen  to  receive  the  to^  of  light  pro- 
ceeding from  the  object  whose  representation 
is  to  be  viewed.  The  object  is  fixed  in  a  small 
frame,  as  usual,  and  is  placed  in  a  pTOOV* 
made  for  the  purpose  immediately  beyond  the 
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tube  oontaming  the  system  of  lenses  at  the 
BXDall  end  of  tLe  box.  Instead  of  the  plate 
of  ground  glass,  a  board  painted  white  is  fre- 
quently placed,  to  serve  as  a  screen,  at  the 
distance  of  6  or  8  feet  from  the  instnimenL 
Such  a  sa-een  should  have  the  form  of  a  seg- 
ment of  a  hollow  sphere^  the  light  being  re- 
ceived on  its  concave  surface.  An  Argand 
lamp,  or  an  oxy-hydrogen  light,  is  placed  be- 
yond the  object  The  light,  after  passing 
tJirough  a  hemisphere  of  glass,  is,  when  an 
opaque  object  is  to  be  Viewed,  made  to  fall  in 
a  conveiigent  state  Upon  a  small  concave  mirror, 
vhich  is  so  inclined  as  to  reflect  the  light  back 
upon  the  object;  azld from  the  different  points 
on  tlie  surface  of  the  latter  the  pencils  of  rays 
proceed  through  the  object-lenses  and  the  box 
to  the  glass  screen. 

By  the  refraction  of  the  light  in  passing 
through  the  lenses  a  highly  magnified  image 
of  the  object  is  formed;  and  several  persons 
may  then  place  themselves  so  as  to  see  the 
image  on  the  screen  at  the  same  time ;  or,  by 
placing  the  eye  at  the  small  aperture  in  the 
produced  axis  of  the  instrument,  one  person 
may,  with  a  pencil,  draw  on  the  glass,  or  on 
tracing-paper  laid  over  it,  the  figure  of  the  ob- 
ject, it  being  understood  that  the  instrument 
is  used  by  night  or  in  a  darkened  room. 

When  the  olyect  to  be  viewed  is  transparent^ 
the  lit,'ht  is  made  to  fall  in  a  condensed  state 
upon  it,  after  having  be«n  transmitted  through 
a  convex  lens,  or  two  such;  and  from  tlie 
object  the  r^ys  proceed  as  before  to  the  screen 
through  the  siystem  of  lenses  which  consti- 
tute the  compound  object-glass  of  the  micro- 
scope^ and  through  those  at  the  opposite  ex- 
tremity of  the  box. 

LUPUtJN,  is  a  substance  extracted  from 
hops,  and  containing  from  8  to  1J2  per  cent, 
of  the  vegetahle  matter  to  whioh  hops  owe 
their  power,  and  to  which  the  name  of  lupulUe 
has  been  given.  Lupulite  is  nearly  colourless, 
but  sometimes  of  an  orange  colour :  in  the 
formi^  case  it  is  opaque,  but  in  the  latter 
transparent;  it  has  no  smell  till  it  is  heated, 
and  then  it  has  the  odour  of  hops  s  its  taste  is 
bitter. 

LUTE,  is  a  musical  stringed  instrument 
with  frets,  one  of  the  numerous  varietiea  of 
the  ancient  CUham,  Till  towards  the  end  of 
the  17th  century  its  practice  formed  an  essen- 
tial part  of  a  good  education,  but  it  has  sinoe 
been  partially  superseded  by  the  guitar.  The 
lute  consists  of  three  parts  :  the  table,  made 
of  fir ;  the  body  or  belly,  of  the  same  wood  or 
cedar,  constructed  of  nine  convex  ribs  joined; 
and  the  neck,  on  which  was  fixed  the  finger- 
hoarii,  of  hard  wood,  having  nine  frets  made 
of  catgut.    To  these  is  to  be  added  the  head 


or  cross,  in  which  the  pegs  or  screws  were 
placed.  The  lute  had  at  first  six  strings,  or 
radier  eleven,  for  the  five  largest  were  doubled ; 
but  the  number  was  gradually  increased  tiU  it 
reached  twenty-four. 

LUTES,  in  chemistry,  are  substances  em- 
ployed in  various  operations  for  closing  the 
joints  of  apparatus,  and  especially  for  con- 
necting retorts  and  receivers  so  as  to  preveiit 
the  escape  either  of  the  vapour  or  gases  gene- 
rated during  distillation  or  sublimation.    The 
term  lute  is  also  applied  to  the  external  coat- 
ing of  clay  and  sand,  or  other  substances  ap- 
plied to  glass  retorts,  in  order  that  they  may 
support  a  high  temperature  without  fusing  or 
cracking.    Common  plastic  clay  answers  suffi- 
ciently well  in  some  cases,  but  in  some  small 
distillations,  as  of  nitric  acid,  the  Fat  Lute  is 
used,  which  is  prepared  by  mixing  dried  and 
powdered  pipe-clay  into  a  paste  with  Unseed 
oil;  and  the  joint  is  further  secured,  both 
where  this  lute  is  used  and  in  many  other 
cases,  by  tying  it  over  with  moistened  bladder. 
In  luting  common  stills,  in  which  oils  or  water 
are  merely  distilled,  linseed  meal  and  water 
made  into  a  paste,  form  an  efiectual  lute. 

In  luting,  or  rather  coating,  glass  retorts,  in 
order  to  enable  them  to  sustain  high  tem- 
peratures,  Stomrbridge  clay  or  Windsor  loam 
mixed  with  tow  have  beeti  Used;  bbt  they 
require  long  dryings  bnd  are  apt  to  tsrtek. 
The  simpleat  mode  is  that  of  brushing  the  re- 
tort over  with  a  paste  of  pipe-day  and  water, 
sifting  sand  upon  it»  drying  it  quiekly  in  the 
ash-pit  of  the  sand-heat,  then  covering  it 
again  with  clay  and  eand,  and  repeating  the 
alternate  applications  and  drying  tiU  the  coat- 
ing is  judged  sufficiently  thick. 

LYNX  FUB.  The  lynx  skins  imparted  for 
furrieiy  purposes  in  1847  amounted  to  S2,5i0 
and  in  1848  to  47,817. 

LYON  or  LYONS.  Thii  Ihost  important 
French  town  is  very  advatltageoualy  aitaated 
on  the  line  of  railway  frx)m  Paris  to  Marseille, 
now  in  course  of  constructiott,  and  on  two 
navigable  rivers  the  Bhdne  and  the  Badne,  m 
the  fork  between  whioh  the  greater  part  of  the 
town  is  btiilti 

Lyoh  is  a  flouiiahing  manvfaoturing  towh. 
The  stifle  articles  of  iiidustrial  produoe  sre 
silk  staSBi  of  all  descriptions,  whidi  for  solidity 
of  texture,  riohness  imd  p6rmAnetioe  of  dye, 
and  beauty  of  design,  are  not  equalled  else- 
where. In  this  manufaotuiB  about  100,000  of 
the  population  are  direcUy  or  indirectly  con- 
cerned. Cashmere  and  silk  shawla,  ribands, 
cotton  cloth,  hosiery,  hate,  printed  oalioo, 
jewellery,  liqueurs,  chemical  products,  gold 
and  silver  lace,  crapes,  tulle,  glue,  sheet  lead, 
musical  Strings^  omaanontal  papery  (fee,  inro 
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also  made.  There  are,  besides,  numerous 
printing  establishments,  dye-houses,  metal 
foundries,  glass  works,  potteries,  tan-yards, 
breweries,  boat  building  yards,  Sto. 

Lyon  is  also,  from  its  advantageous  position, 
a  place  of  great  commerce.  The  products 
imported  into  the  town,  for  its  own  consump- 
tion, or  for  re-exportation,  are  wine,  brandy, 
oil,  hemp,  flax,  soap,  rice,  chestnuts,  salt,  raw 
cotton,  coffee,  indigo,  sulphur,  lead,  teazels, 
madder  and  other  dye-stuf&,  &g.  Timber, 
jirewood,  building  stone,  and  asphalte  are  the 
chief  articles  brought  down  the  Bh6ne  to  this 
city.  Down  the  Sa6ne  are  brought  timber  of 
all  kinds,  oak  staves,  fire  wood,  charcoal,  tan- 
ning bark,  iron  and  iron  ore,  gypsum,  hay, 
straw,  com,  building  stone,  bricks,  tiles,  &c. 
Steamers  ply  on  the  Sodne  to  Chftlon-sur- 
Sadne,  and  on  the  Rhdne  to  Avignon  and 
Aries.  Tho  town  has  communication  with  the 
Rhine  by  tho  Canal  dn-Rhone-au-Rhin  ; 
and  with  Paris  by  the  Sadne  and  the  canals 
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that  join  it  to  the  Seine.  A  railroad,  35 
miles  in  length,  unites  Lyon  to  the  greit 
manufacturing  town  of  St.  Etienne  aod  the 
extensive  coal  fields  of  the  department  of 
Loire. 

LYRE .  This  musical  instrument  has  been 
known  under  various  names,  from  the  earlieKt 
historical  period.  Some  of  the  Greeks 
ascribe  its  invention  to  Mercniy,  some  to 
Apollo ;  but  it  is  possible  they  may  have  had 
it  from  the  Egyptians,  and  the  Egyptians  from 
Asia.  Of  many  instruments,  figured  or  de- 
scribed in  early  writings,  it  is  difficult  to 
decide  whether  they  should  be  termed  lyres, 
lutes,  harps,  or  guitars.  The  most  ancient 
Grecian  lyre  had  only  three  strings.  That  of 
Terpander  had  seven.  Timotheus  increased 
the  number  to  eleven ;  and  othen  were  gra- 
dually added,  till  they  reached  sixteen,  fifteen 
of  which  rendered  the  principal  sounds  in  the 
Greek  scale,  and  the  sixteenth  was  the  added 
or  supernumerary  sound. 
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MACCLESFIELD,  is  one  of  the  silk  ma- 
nufacturing towns  of  the  north.  The  various 
factories  are  situated  on  the  BoUin.  One  of 
the  cotton  factories  cost  80,000/.,  and  some  of 
the  sUk  factories  14,000/.  The  silk  trade  of 
Macclesfield  progressively  advanced  flrom  1808 
to  1825,  when  it  attained  its  greatest  prospe- 
rity. It  has  since  been  less  prosperous,  but  is 
still  large.  Evexy  variety  of  silk  article  is 
produced  here,  from  the  narrowest  riband  to 
the  differmt  kinds  of  sarsnets,  plain  and 
figured  gros  de  Naples,  satin,  silk,  vestings, 
and  velvets.  It  is  likewise  the  chief  place  for 
the  manufacture  of  silk  handkerchiefs  of  every 
description. 

MACE.    [Nutmeg.] 

MACERATION  is  the  steeping  of  sub- 
stances in  cold  liquids,  either  merely  to  soften 
the  parts  of  the  substance  operated  on,  or  to 
dissolve  the  aromatic  parts  of  a  substance 
when  digestion  would  not  merely  dissolve  but 
dissipate  them. 

MACHINE  ;  MACHINERY.  The  advan- 
tage  which  any  machine  afibrds  for  overcoming 
resistance  consists  in  the  reaction  by  which  it 
supports  a  certain  portion  of  the  weight  pro- 
ducing that  resistance,  so  that  the  motive 
power  has  only  to  counteract  tho  remainder. 
This  may  be  immediately  observed  in  those 
simple  machines  called  the  mecltanical  powen. 
For  PXiiwp^  in  the  lever,  the  wheel  and  axle. 


and  the  pulley,  any  convenient  portion  of  the 
resistance  may  be  made  to  rest  on  the  point  of 
support,  or  the  point  of  suspension.  Again, 
in  the  inclined  plane,  the  wedge,  and  the 
screw,  the  motive  power,  the  resistance  and  the 
reaction  of  the  support,  being,  in  the  case  of 
equilibrium,  represented  by  the  three  sides  of 
a  triangle,  the  ratio  of  the  first  to  either  of 
the  others  may  be  varied  at  pleasure  by  the 
construction  of  the  machine. 

The  powers  employed  to  give  motion, 
through  machinery,  to  any  object,  are  produred 
by  the  muscular  strength  of  men  or  animals ; 
the  actions  of  weights,  springs,  wind,  wat<T, 
steam,  or  fired  gunpowder ;  and  these  powen 
may  generally  be  considered  as  pressures 
exerted  during  certain  portions  of  time.  £ven 
that  power  which  is  produced  by  a  sodden 
impulse,  as  when  a  rammer  descending  by  is 
weight  fiills  on  the  head  of  a  pile,  is  only  a 
pressure  existing  during  an  indefinitely  shoit 
interval  of  time.  The  point  in  any  machine 
to  which  the  moving  power  is  applied  » 
called  the  impelled  point,  and  that  against 
which  the  resistance  acta  is  called  the  working 
point 

In  tho  classification  proposed  by  Dr.  Lyon 
Playfair,  and  adopted  by  the  Commission^'' 
at  the  Great  Industrial  Exhibition,  mchin/Vf 
forms  one  of  the  four  groat  divisions  in** 
which  the  speoimena  ff-KW**U^  are  to  b9  <n^ 
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portiong  of  which  most  resemble  portions  of  a 
sphere,  and  which,  at  the  same  time,  are  sus- 
ceptible of  the  required  development. 

The  Onomonic  or  Central  Projection  sup- 
poses the  eye  to  be  placed  in  the  centre  of 
the  sphere,  and  that  the  yarious  objects  to  be 
delineated  are  transferred  from  a  sphere  to  a 
plane,  which  is  a  tangent  to  its  surface.    The 
Maps  of  the  Stars,  prepared  by  the  Society 
for  the  Diffusion  of  Useful  Knowledge,  are  on 
this  projection.     In  the  Orthographic  Projec- 
tioRy  the  eye  is  supposed  to  be  at  an  infinite 
distance,  so  that  the  visual  rays  leave  the 
sphere  in  parallel  lines ;  the  representation 
will  decrease  in  accuracy  with  the  increase  of 
distance  from  the  centre ;  the  parts  near  the 
circumference  being  much  foreshortened  and 
distorted.     In  the  Stereographic  Projection, 
the  eye  is  supposed  to  be  placed  at  the  surface 
of  the  sphere,  and  to  view  the  concave  of  the 
opposite  hemisphere  through  the  plane  of 
that  circle,  in  the  pole  of  which  the  eye  is 
placed.    It  is  especially  calculated  for  maps 
of  the  world,  as  usually  made  in  two  hemis- 
pheres, from  the  circumstance  of  the  repre- 
sentation being  less  distorted,  and  also  on 
account  of  the  meridians  and  parallelB  inter- 
secting each  other  at  right  angles,  as  they  do 
on  the  globe.    In  the  Olotmlar  Projection,  the 
eye  is  supposed  to  be  placed  at  a  distance 
from  the  sphere  equal  to  the  sine  of  45" ;  that 
1%  if  the  diameter  of  the  sphere  be  equal  to 
200,  the  distance  of  the  eye  from  the  nearest 
point  of  the  circumference  would  be  70-^. 
Some  modification  was  subsequently  deemed 
desirable,  in  order  that  the  meridians  might 
intersect  the  equator  at  equal  distances.  This 
condition  is  nearly  fulfilled  when  the  distance 
of  the  eye  is  591,  the  diameter  being  200. 
This  projection  is  also  much  used  in  maps  of 
the  world.      In  the   Conical  Projection^  the 
sphere  is  supposed  to  be  circumscribed  by  a 
cone,  which  touches  the  sphere  at  the  circle 
intended  to  represent  the  middle  parallel  of 
the  map  ;  the  points  on  the  sphere  being 
projected  on  the  cone,  the  latter  is  then  con- 
ceived to  be  unrolled  or  developed  on  a  plane 
surface.     In  the  Cylindrical  Projection,  the 
sphere  is  supposed  to  be  drcumseribed  by  a 
cylinder  instead  of  a  cone.    The  peculiarity 
of  this  method  is,  that  the  meridians,  as  well 
as  the  latitude  circles,  are  projected  in  parallel 
straight  lines.     In  Mercator't  Projection,  so 
largely  used  by  mariners,  the  degrees  of  lati- 
tude on  the  chart  are  made  to  increase  to- 
wards the  poles,  in  the  same  ratio  as  they 
decrease  on  the  globe ;  by  which  means  the 
course  which  a  ship  steers  by  the  mariner's 
compass  becomes  on  the  chart  a  straight  line ; 
the  TVioi^  legions  of  the  map,  however  dis- 


torted, preserve  their  true  relative  bearing, 
and  the  distances  between  them  can  be  accu- 
rately measured. 

MAPLE.  The  usefhl  purposes  to  which 
the  Maple-tree  is  applied  are  noticed  under 

ACBB. 

MABBLE.  A  limestone  which  will  admit 
of  being  worked  equally  in  all  directions,  and 
is  capable  of  taking  a  good  polish,  deserves 
the  title  of  marble;  when  it  is  granular  and 
of  a  white  colour,  it  may  be  useftd  in  sta- 
tuaiy. 

The  varieties  of  marble  are   exceedingly 
numerous.  Takmg  them  in  respect  to  colour,  we 
find  the  following  among  others : — Black  Mar- 
blet.    Most  of  these  contain  bitumen,  and  are 
foetid  when  bruised.  They  include  the  Namur 
marble,  the  marble  of  Ashford  in  Derbyshire, 
Dent  in  Torkshire,  near  Crickhowell,  Tenby, 
Kilkenny,  Stc;  the  marble  anciently  called 
Marmor  Luculleum,  and  now  Nero  Antico. 
White  Marblei  comprise  the  marble  of  Pares ; 
the  Carrara  marble,  of  finer  grain,  much  used 
in  modem  sculpture ;  the  Skye  marble,  that 
of  Inverary,  Assynt,  Blair-Athol,  &c     Jsh 
and  Oray  ifarhlet  include  a  beautifrd  marble, 
of  compact  oolitic  texture,  at  Orleton,  near 
the  Glee  Hills  in  Shropshire.     Brown  and 
Red  MarHn  comprise  the  Bosso  Antico ;  a 
marble  on  the  estate  of  the  Duke  of  Devon- 
shire,   near  Buxton.     The  mottled  brown 
marble  of  Betham  Fell,  near  Milnthorp,  is  of 
good  quality.    Among  TcUow  Marbles  are  the 
Giallo  Antico ;  Siena  marble.    That  used  in 
ancient  Borne  is  said  to  have  been  from  Kumi- 
dia.    Blue  Marbles.   Of  these  there  is  one  ex- 
ample near  St.  Pons  in  Languedoc    Oreen 
Marbles  present  as  an  example  the  Marmor 
Laoediemonioum  of  Pliny,  dug  near  Verona. 
Black  Marbles  variegated  with  other  colours  ; 
White  Marbles  variegated  with  other  colours ; 
Jsh  and  Orag  Marbles  variegated  with  other 
colours;  and  similar  variegated  varieties  of 
Brown,  Red,  TeUow  and  Oreen  Marbles,  are 
abundant  The  British  Islands  contain  nume- 
rous examples  of  marbles  containing  shells 
and  corals.    Some  of  the  Plymouth,  Ashbur- 
ton,  and  other  Devonian  limestones  are  ex- 
tremely beautiful,  from  the  abundance  of  fine 
corals  exquisitely  preserved  in  them ;  the 
crinoidal  marbles  of  Flintshire,  Derbyshire, 
and  Gandale  in  Toricshire,  are  elegant  ex- 
amples of  the  carboniferous  limestone;  the 
shell  marbles  of  Buckingham,  Whichwood 
Forest,  Stamford,  Yeovil,  may  be  noticed,  from 
the  oolitic  rocks.    That  of  Petworth  and  Pur- 
beck,  from  the  Wealden  strata,  has  been  ex- 
tensively used  by  the  arohitecto  of  the  middle 
ages. 
The  meehanical  working  of  M«^l«  does  not 
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diffbr  much  frotn  that  of  stone.  [Sculptuius  ; 
Stome  Masonby.]  Beautiful  Bpecimens  of 
English  and  Irish  marble  have  been  sent  to 
the  great  Ex)iibiLion. 

MARBLING.  There  are  many  processes 
in  the  Arts  by  which  an  attempt  is  made  to 
imitate  the  veihs  and  markings  of  marble. 
Marble  itself  may  be  stained  or  dyed  of  any 
requironi  colour.  Litmus  or  indigo  for  blue ; 
logwood  for  brown ;  alkanet  root  for  crimson ; 
alkanet  and  wax  for  flesh  colour ;  sal  ammo- 
niac, verdigris,  and  white  vitriol,  for  gold 
eototiri  sap  graen  or  verdigris  for  green; 
dragon's  blood  or  cochineal  for  red ;  gamboge, 
tim&erio,  or  saffiron  for  yellow — ^these  are  the 
ooloUring  matters  employed,  used  when  hot. 

The  marbling  of  books  or  papers  is  effected 
bjr  Applying  to  them  a  coloured  preparation  of 
the  required  tint.  The  pigments  employed 
are  t^ssian  blue,  indigo,  rose  pink,  or  any 
of  the  well  known  colours,  chiefly  mineral. 
These  are  ground  up  with  a  little  ox-gall  and 
small  beer  to  a  proper  consistence.  Linseed 
and  water  are  boiled  in  a  copper  pan  to  a 
mueilaginous  consistence,  and  are  poured  into 
a  trough  to  cool.  The  colours  are  then  suc- 
cessively sprinkled  on  the  surfaoe  of  the  muci- 
lAgfe  in  the  trough  with  a  brush,  and  are  waved 
or  drawn  about  with  a  quill  or  atiok,  according 
to  taste.  When  the  design  is  thus  formed^ 
the  book,  tied  tightly  together  between  cutting 
boards  6(  the  same  size,  is  lightly  pressed  with 
its  edge  on  the  surface  of  the  liquid  pattern, 
and  theh  withdrawn  and  dried.  It  will  be 
found  to  have  taken  up  a  thin  layer  of  colour. 
This  illustrates  one  only  among  miny  ways  of 
marbling  paper.  Ordinary  book  edges  are 
simply  sprinkled  with  colours,  from  a  brush 
dipped  into  it. 

The  marbling  of  wood  is  simply  an  attempt 
to  imitate  the  tints  and  markings  of  marble 
by  ordinary  paiiitan*  colours. 

MAROARIG  ACID,  is  prepared  from  soAp 
made  wiih  olive-oil  add  potash.  It  crystallises 
in  peariy  needles ;  it  is  insoluble  in  water.  It 
has  an  acid  reiletion;  and  its  salts,  except 
those  of  thb  alkalis,  are  very  sparingly  soluble 
in  water.  Its  saline  oompoonds  are  termed 
fharffartUei,  The  MarfaraU  ofPottah  presents 
the  varied  forms  of  brilliant  scales,  a  solution, 
and  a  jelly,  lusoonling  to  ils  mode  of  prepara- 
tion. A  substimee  tieariy  allied  to  this  acid, 
and  called  Bfttrgariny  is  a  peculiar  fatty  matter 
contained  in  vegetable  oUs,  and  also  in  animal 
fAls,  as  mutton  suet  and  hog's  lard.  This  sub- 
stance is  very  soluble  in  cold  astfaer,  which 
distinguishes  it  f\nom  stenrin.  Margaron  is  a 
solid  white  fatty  matter  which  Crystallises  in 
pearly  scales,  and  is  obtained  by  distilling 
mai^iirie  add  iHth  excess  of  Ume.— The  whole 


of  these  substances  obtain  their  characteristic 
designation  from  the  Greek  name  for  a 
jpearl. 

MARJORAM,  is  an  aromatic  potherb  used 
in  cookeiy,  especially  among  the  French.  It 
is  a  native  of  Barbary  and  the  Himalaya  moun- 
tains. In  gardens  it  is  little  better  than  au 
annual. 

MARKET  GARDENS.  The  market  gar- 
dens near  London,  which  chiefly  supply 
Covent  Garden  market,  have  a  soil  which  is  a 
moist  alluvial  loom  deposited  from  repeated 
overflowings  of  the  Thames,  which  are  now 
prevented  by  banks  or  dykes.  The  gardener's 
year  properly  begins  in  autumn,  when  the 
land  is  dug,  or  ratlier  trenched,  and  well 
manured.  Various  vegetables  which  will  be 
required  in  winter  are  now  sown,  and  espe- 
cially those  which  are  to  produce  plants  to  be 
set  out  in  spring ;  spinach,  onions,  radishes, 
and  winter  salads  are  sown,  and,  when  the 
weather  is  severe,  are  protected  by  a  slight 
covering  of  straw  or  mats.  In  February,  the 
cauliflowers  which  have  been  nused  in  frames 
or  under  hand-glasses  are  planted  out  The 
cabbage  plants  are  pricked  out  The  radishes, 
onions,  and  salads  go  to  market  as  soon  as 
they  are  of  sufficient  size,  and  sugar-loaf  cab- 
bages succeed  them.  As  the  cauliflowers  are 
taken  ofi*,  they  are  succeeded  by  endive  and 
celery,  and  the  same  is  the  case  with  the  cab- 
bages. Thus  there  is  a  constant  succession  of 
vegetables,  without  one  moment's  respite  to 
the  ground. 

The  principle  on  which  the  gardens  are 
ctdtivated  is  that  of  forcing  vegetation  by 
means  of  an  abundant  supply  of  dung,  con- 
stant tillage,  and  occasional  watering.  The 
whole  surface  is  converted  into  a  species  of 
hotbed ;  and  crop  succeeds  crop  with  a  rapi- 
dity which  is  truly  astonishing.  Those  vege- 
tables which  arrive  at  a  marketable  state  in 
the  least  time  are  always  the  most  profitable, 
and  those  also  for  which  there  is  a  constant 
demand  at  all  times  of  the  year.  With  an 
abundant  supply  of  manure,  the  market-gar- 
deners have  no  fear  of  exhausting  the  soil: 
and  dissimilar  vegetables  may  grow  together 
on  the  same  ground.  Raspberries,  goose- 
berries, and  currants  are  planted  in  the  rows 
between  friiit  trees ;  which  rows  being  thirty 
or  fbrtj  feet  apart,  leave  ample  room  for  vege- 
tables. The  market  gardeners  near  London 
do  not  raise  many  peas  or  beans,  except  such 
as  are  forced  and  require  glass  firamcs  to  pro- 
tect them.  The  chief  supply  of  peas  in 
the  season  comes  from  a  greater  distaiu'o, 
and  is  the  produce  of  whole  fields  sown  fur 
that  purpoee  by  the  fanners  within  a  moderate 
distance  of  London.    An  aero  of  the  richest 
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garden  groDod  near  London  is  Sfdd  to  yield 
produce  valaed  at  220/.  in  a  year. 

An  abundant  supply  of  manure  is  indis- 
pensable in  a  market  garden,  and  this  can 
generally  be  obtained  in  large  towns  at  a  tri- 
fling expense.  The  neighbourhood  of  a  town 
is  therefore  a  necessary  circumstance  towards 
the  production  of  the  crop,  as  well  as  its  sale. 
The  profits  of  a  garden  near  London,  of  the 
extent  of  ten  or  twelve  acres,  are  as  great  as 
that  of  a  farm  of  ten  times  the  extent  culti- 
vated in  the  best  raanfier,  without  the  help  of 
purchased  manure. 

The  Morning  Chronicle  has  lately  given 
some  interesting  statistical  details  respecting 
the  supply  of  London  from  the  market  gar- 
dens. The  Green  Market*  are  the  Covent  Gar- 
den, the  Borough,  Spitalflelds,  Farringdon, 
Portman  and  Hungerford  Markets.  Of  these 
Covent  Garden  is  not  only  the  largest,  but  is 
said  to  be  the  largest  in  the  world.  It  is 
divided  into  six  sections,  for  fruit  stands, 
flower  stands,  potato  stands,  casual  cart 
stands,  yearly  cart  stands,  and  yearly  pitching 
stands,  all  of  which  pay  a  rental  according  to 
the  kind  of  commodity  sold,  and  the  con- 
veniences required  for  the  sale.  The  follow- 
ing is  given  as  one  recent  year's  amount  of 
sales  at  Covent  Garden  market,  aU  of  home- 
grown produce : — 

Apples 360,000  bushels. 

Pears 230,000        „ 

Cherries.. 90,000        „ 

Plums    93,000        „ 

Gooseberries    140,000        „ 

Currants    90,000  sieves. 

Strawberries 638,000  pottles. 

Raspberries 80,000  sieves. 

Filberts 1,000  tons. 

Walnuts 25,000  bushels. 

Cabbages 10,000  loads. 

Turnips 10,000       „ 

Carrots 5,000       „ 

Onions  JH)0,000  bushels. 

Brocoli,  Cauliflowers    . .     1,000  loads. 

Peas    270,000  bushebj. 

Beans     100,000        „ 

Celery    18  million  heads. 

Asparagus 60  „ 

Endive 150,000  scores. 

French  Beans 140,000  bushels. 

Potatoes     83,(H)0  tons. 

Watercresses 28,000  cwt. 

All  the  other  vegetable  markets  of  London 
united,  present  but  a  small  aggregate,  com- 
pared with  this  of  Covent  Garden. 

MARL  is  an  earthy  substance  found  at 
various  depths  nnder  the  soil,  and  extensively 
osmnI  for  the  improvement  of  land.  It  con- 
sists of  calcareous  and  argillaceous  earth  in 
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various  proportions,  and  as  the  former  or  the 
latter  prevails,  so  it  is  beneficially  employed 
on  days  or  sands.  There  are  several  distinct 
sorts  of  marl — clay  marl,  sJiell  marl,  slaie  marly 
and  itone  marl.  The  effect  of  marl  is  the 
same  as  that  of  clay  and  chalk  upon  sandy 
soils ;  on  heavy  soils  its  effect  is  prpporUoned 
to  the  quantity  of  calcareous  earth  which  it 
contains.  The  peculiar  advantage  of  marl  la 
its  readily  crumbling  to  powder  by  the  effect 
of  air  and  moisture.  An  excellent  use  of  marl 
is  in  forming  composts  with  dung  and  peat 
earth.  It  is  laid  in  layers  with  the  dung  and 
peat,  and  if  the  heap  is  well  soaked  with  urine 
or  the  washings  of  stable-yards,  it  will  in  a 
short  time  become  a  most  valuable  manure 
for  all  kinds  of  soils. 

MARMALADE.  Marmalade  is  properly  a 
conserve  made  of  quinces  and  sugar,  and  is 
named  from  the  Portuguese  n^me  for  a  (]|uince. 
Marmalades  are,  however,  now  made  of 
orange,  citrons,  apricot,  hips,  apples,  pears, 
plums,  and  other  fruits.  It  is  by  using  the 
cheaper  varieties  of  these  fruits,  that  Marma- 
lade is  now  sold  at  such  a  low  price.  Marma- 
lade is  made  either  by  pounding  the  pulped 
fruit  in  a  mortar  with  white  sugar ;  or  by  mix- 
ing them  together  by  heat,  passing  them 
through  i^hair  sieve  while  hot,  and  then  putting 
them  into  pots  or  glasses.  The  fruit  palps 
are  obtained  by  rubbing  the  fruit  through  a 
fine  hair  sieve  either  at  once,  or  after  it  has 
been  softened  by  boiling. 

MARNE.  There  s^  two  French  depart- 
ments thus  named,  which  present  a  fair 
amount  of  productive  and  commercial  indus- 
try. 

In  Mame  the  vine  for  the  production  of 
the  famous  Champagne  wines  is  the  chief  ob- 
ject of  the  landholder's  care  all  through  the 
department,  more  especially  in  the  arondisse- 
ment  of  Reims  and  £pemay,  wherein  the 
white  wines  of  Silleiy,  Ai,  Mareuil,  Pieny, 
fepemay,  and  Dizy ;  and  the  pink  wines  of 
Verzenay,  Verzy,  Bonzy,  Taissy,  Cnmiferes, 
Ai,  Hautvilliers,  Mareuil,  Dizy,  and  Pieny, 
all  of  the  first  class.  The  Champagne  vintage 
is  noticed  under  Wine  Mamufagtuae.  The 
quantity  of  wine  of  all  kinds  made  in  the  de- 
partment annually  amounts  to  15  or  16  mil- 
lion gallons.  In  this  department,  chalk,  flint, 
millstone  of  the  best  quality,  building-stone, 
potters*  and  brick  clay,  and  turf,  are  the  chief 
mineral  productions.  The  chief  manufactures 
are  woollen  stuffs  of  all  kinds,  and  cottar 
hosiery,  which  centre  chiefly  at  Reims.  Thert 
are  also  several  tan-yards,  dye-houses,  paper 
mills,  glass  works,  potteries,  rope  walks,  oil 
mills,  soaperics,  and  establishments  for  the 
making  of  Spanish  white.    The  most  impor- 
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tant  article  of  commerce  is  Champagne  wine, 
the  great  marts  for  which  are  Reims  and 
Epemay.  Other  articles  of  trade  are  com, 
flour,  brandy,  the  articles  previously  named, 
together  with  timber,  hides,  and  firewood,  of 
which  great  quantities  are  sent  for  the  supply 
of  Paris. 

HauU  Marme^  the  other  of  these  two  de- 
partments, is  also  a  wine  country.  The  vine 
is  extensively  cultivated  in  favourable  situa- 
tions, and  about  13,000,000  gallons  of  wine 
annually  made,  two-thirds  of  which  are  con- 
sumed on  the  spot,  and  the  rest  is  exported 
to  Switzerland  and  to  the  departments  of 
Yosges  and  Haut-Rhin.  The  department  is 
rich  in  iron  ore ;  several  mines  are  worked ; 
the  metal  is  smelted  and  manufactured  into 
bars,  utensils,  and  tools  in  numerous  furnaces 
and  foundries,  in  which  wood  charcoal  is  the 
fuel  exclusively  used.  Building  stone,  marble, 
alabaster,  gypsum,  <fec.,  are  quarried.  Marl, 
brickearth,fuUer'8earth,  and  turf  are  dug.  Be- 
sides ironmongexy  and  cutlery,  the  industiial 
products  include  brandy,  vinegar,  cotton  and 
woollen  yam,  drugget,  woollen  stockings, 
leather  gloves,  cast-iron  tubes,  paper,  leather, 
beer.  Sec,  The  commerce  in  the  products  be- 
fore named,  and  in  timber,  planks,  fire-wood, 
oak  staves,  oil,  honey,  &c.,  is  considerable. 

MAROCCO.  In  tliis  large  country  of 
Northern  Africa  are  ctdtivated  wheat,  barley, 
rice,  Indian  com,  and  holcus  soiighum,  or 
dhurra.  Other  objects  of  cultivation  are  cot- 
ton, tobacco,  sesamum,  hemp,  saffron,  henna, 
and  different  kinds  of  peas  and  beans.  The 
plantations  of  date  trees,  olive  trees,  and  al- 
mond trees  are  veiy  extensive.  The  fruit- 
trees  of  southem  Europe  are  also  common, 
especially  the  fig  and  the  pomegranate.  Fo- 
rest trees  are  numerous  on  the  northern  Rjope 
of  the  Atlas.  The  Marocco  sheep  produce  a 
wool  not  inferior  to  any  for  softness,  finenuss, 
and  whiteness.  Goat-skins  constitute  one  of 
the  most  important  articles  of  export  The 
mineral  wealth  of  Marocco  is  very  imperfectly 
known,  but  is  supposed  to  include  gold,  silver, 
copper,  lead,  iron,  rock  salt,  and  fuller's  eurtli. 

As  the  inhabitants  dress  chiefly  in  wool,  the 
manufacture  of  woollen  cloth  is  general,  but 
the  material  is  usually  coarse.  In  some  places 
however  there  are  manufactories  on  a  large 
scale,  which  supply  articles  of  export  A  few 
silk  goods  are  also  woven.  The  inhabitants  of 
Fez  are  distinguished  as  goldsmiths,  jewellers, 
and  cutters  of  precious  stones ;  many  of  them 
are  also  occupied  in  making  Marocco  leathei*, 
and  different  kinds  of  earthenware.  Tanning 
and  leather  dressing  are  carried  on  exten- 
sively ;  and  carpet  weaving  is  also  much 
practised. 


The  Moghribins  carry  on  a  y^srj  active 
commerce  witli  Soudan  or  the  interior  of 
Africa,  and  with  Egypt  and  Arabia,  by  cara- 
vans, and  with  several  parts  of  Europe  by  sea. 
From  Timbuctoo,  as  a  central  point,  the  mer- 
chants traverse  Uie  adjacent  countries,  ex- 
changing their  goods  for  those  of  Soudan. 
The  caravans  which  go  to  Mecca  are  chiefly 
composed  of  pilgrims,  and  are  much  more 
numerous  than  the  trading  caravans.  They 
depart  only  once  in  the  year,  and  follow  two 
routes. 

European  vessels  visit  the  harbours  of  Te- 
tuan,  Rabatt,  Saffi,  and  Mogadore,  and  ex- 
port the  produce  of  the  empire  to  Italy, 
France,  Spain,  England,  and  Holland,  bring- 
ing in  return  the  produce  of  European  and 
other  countries. 

MARSEILLE.  This  influential  French 
city  is  the  chief  port  of  the  Mediterranean ; 
and  tlie  steam-packet  station  for  Italy,  Uie 
Peninsula,  and  the  East  It  is  likewise  one  of 
the  stations  for  the  Anglo-Indian  Oveiiand 
Mail ;  although  in  this  respect  Trieste  mi^  pos- 
sibly interfere  with  it  at  some  future  day.  A 
railway  is  in  course  of  construction  dinnrt 
from  Paris,  through  Dgon,  Lyon,  and  Arig- 
non,  to  Marseille. 

Marseille  depends  entirely  upon  its  com- 
merce, which  is  extensive;  and,  since  the 
conquest  of  Algeria  by  the  French,  has  be^n 
rapidly  on  the  increase.  Within  the  last  few 
years  an  artificial  basin  has  been  made  in  the 
roadstead  near  Marseille  by  the  construction 
of  a  dyke  between  the  small  fortified  islands 
of  Ratonneau  and  Pom^gue,  in  which  vesseU 
of  the  line  may  anchor  with  perfect  safety, 
and  on  the  shores  of  which  ship-building  iii 
extensively  carried  on.  The  number  of  vessels 
which  enter  Uie  port  of  Marseille  annually 
is  estimated  at  5000  or  6000;  the  custom- 
house and  other  dues  collected  exceed 
1,100,000^.  annually;  and  the  municipal  re- 
venue is  about  110,000^  The  fVench  trade 
with  the  Levant  is  entirely  carried  on  from 
Marseille.  The  diief  imports  are  of  raw  cotton, 
sugar,  dye-^\oods,and  divers  arUcles  from  the 
Levant;  exports,  of  wines,  brandy,  com,  dried 
fhiits,  oil,  soap,  hosiery,  damask,  and  other 
linens,  woollens,  silks,  leather,  hidea,  &c.  The 
local  manufactures  consist  of  soap,  morocco 
and  other  leather,  glass,  porcelain,  hats,  gun- 
powder, alum,  sulphur,  vitriol,  and  cutlery. 
The  refining  of  sugar  and  salt,  calico  printing, 
tlie  distillation  of  bran4yf  essences,  and 
liqueurs,  cork- cutting,  and  the  preparation  of 
anchovies,  dried  fruits,  olives  and  wine  for 
exportation  are  carried  on. 

MARTELLO  TOWER,  is  the  name  givt^ 
to  a  circular  building  of  masonry,  gensrall/ 
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The  quantity  of  malt  charged  with  excise 
duty  in  the  hist  three  years  was  as  follows : — 

1848 87,645,912  bushels. 

1849 ■•  88,985,460       „ 

J860 40,746,050        „ 

MALTA.  The  Maltese  harbour  is  about 
8,400  yards  in  leni<th,  with  an  entrance  450 
yards  wide,  defended  by  a  strong  fort  The 
harbour  varies  in  width  from  700  to  450  yards, 
and  ia  surrounded  by  all  the  requisite  build- 
ings for  a  naval  arsenal:  it  is  one  of  the 
ftnest  harbours  and  naval  stations  in  the  Me- 
diterranean. Of  the  sur&ce  of  Malta  about 
two  thirds  are  cultivated,  and  the  remaining 
third  is  bare  rock.  There  is  much  good 
native  earth  in  the  valleys,  which  has  been 
converted  into  productive  fields ;  but  a  great 
portion  of  the  land  has  been  brought  to  its 
present  state  of  culture  by  the  industrious 
native,  who  with  great  labour  and  expense 
cuts  away  the  hard  surface  of  the  rock,  and 
frequently  finds  a  quantity  of  earth  lying  inert 
in  the  crevices  and  interstices  beneath.  The 
produce  of  Malta  is  cotton  (which  is  its 
st^le),  wheat,  barley,  pulse,  potatoes,  barilla, 
CTunminseed,  and  sidla,  or  the  French  honey- 
suckle, which  is  used  as  fodder.  As  there  is 
no  meadow-land,  much  barley  is  cut  when 
green  for  draught  animals  ;  and  the  straw 
(which  is  veiy  fine)  is  a  good  substitute  for 
hay.  The  natives  of  Malta  are  hardy  and 
industrious.  The  groat  bulk  of  the  people  who 
are  not  employed  infield-labour  are  stone- 
cutlers. 

The  British  produce  and  manufactures 
exported  to  Malta  in  1849  amounted  in  value 
to  387,744/. 

MANCHE,  LA.  In  this  department  of 
France,  apple  and  pear  trees  are  extensively 
cultivated  for  making  cider  and  peny,  the 
favourite  beverages  of  the  country.  Of  cider 
above  22,000,000  gallons  are  made  annually ; 
some  of  it,  espedally  that  made  near  Avranches, 
n  of  excdlent  quality.  Hemp  and  flax  are 
grown  in  considerable  quantity  on  the  eastern 
slopes  of  Cotentin.  Fruits  of  various  kinds 
are  sedulously  cultivated  in  the  arrondisse- 
ment  of  Avranches.  Excellent  butter  is  made, 
and  large  quantities  of  it  are  exported  from 
Isigny.  The  department  is  rich  in  minerals. 
Iron,  lead,  and  coal  mines  are  worked ;  granite 
and  buOdiiig  stone  are  quarried ;  marble,  slate, 
potters'  day,  and  limestone  are  found.  Manu- 
facturing industry  is  actively  exerted  in  the 
making  of  iron,  the  working  of  zinc  and 
ortpper,  the  fSabrication  of  plate  glass,  serge, 
ralieo,  dmggei,  cutlery,  woollen  stufb,  lace, 
tape,  hair-doth,  porcelain,  oil,  hardware,  cotton 
jam,  paper,  leather,  soda  made  from  kelp, 
latikei-woiky    Stc    Ship-building  is   actively 
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carried  on  at  (Hierbourg  and  other  towns  on 
the  coast.  The  artides  enumerated,  and  the 
products  of  the  soil,  support  an  active  commerce 
and  coasting  trade.  The  chief  exports  are 
fresh  and  salt  fish,  com,  cattle,  horses,  poultry, 
wax,  honey,  salt  butter,  feathers,  salt,  salt 
provisions,  soda,  &c 

The  great  engineering  works  at  Chebboubo 
are  noticed  elsewhere. 

MANCHESTER.  This  most  important 
town,  the  centre  of  the  largest  cotton-manu- 
facturing operations  in  the  world,  is  situated 
in  a  district  which  contains  some  excellent 
coal  strata,  a  circumstance  to  which  the  place 
is  in  no  small  degree  indebted  for  its  prospe- 
rity. It  has  the  credit  of  having  given  an 
impulse  to  our  means  of  internal  communi- 
cation, and  has  reaped  an  ample  reward.  The 
achievements  of  Brindley  were  prompted  by 
the  desire  which  the  Duke  of  Bridgewater  had 
of  sending  his  coal  from  Worsley  to  Manches- 
ter at  a  small  expense ;  and  Manchester  now 
possesses  the  means  of  water-communication 
with  almost  every  part  of  the  country.  In  the 
railroad  enterprises  Manchester  has  held  a 
prominent  station.  It  ftimished  its  ftdl  share 
of  the  capita]  employed  in  the  formation  of 
the  Manchester  and  Liverpool  Railway ;  and 
it  is  now  the  centre  of  a  system  of  railways 
radiating  in  six  different  directions.  There 
are  two  magnificent  viaducts  across  the  town, 
for  connecting  the  Liverpool  line  with  the 
Yorkshire  and  the  London  lines. 

The  commerdal  spirit  dates  back  to  a  very 
early  period.  At  first  the  woollen  was  the  only 
branch  of  trade,  but  since  the  middle  of  the 
last  century  the  cotton  business  has  nearly 
superseded  the  former  fabric.  The  series  of 
brilUant  inventions  and  discoveries,  applied, 
improved,  or  originated  in  the  district  of 
Manchester,  which  comprise  the  steam  -engine, 
the  spinning- jenny,  the  mule  jenny,  the  fly- 
firame,  the  tube-frame,  the  mule,  &o.,  have 
proved  most  effective  instruments  in  aiding 
the  development  of  the  cotton  manufactures. 
Several  hundred  millions  of  pounds  of  cotton 
are  brought  into  Manchester  from  Liverpool 
every  year;  and  the  cotton  factories  are  by 
far  the  most  important  buildings  in  the  toTrn : 
there  are  more  than  two  hundred  of  them 
within  the  precincts  of  the  town  and  parish. 
Some  of  them  are  only  spinning  factories ; 
others  areboth  spinning  and  weaving.  Bleach- 
works,  dye-works,  and  print-works,  all  connec- 
ted with  the  cotton  manufacture,  exist  on  a 
large  scale  in  and  near  Manchester. 

The  processes  of  throwing  and  weaving 
silk  were  extensively  carried  on  at  Maccles- 
field several  years  before  they  reached 
Manchester.     The  ailk-mill  of  Mr.  Vernon 
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Boyle,  erected  in  1819-20,  was  the  first 
brought  into  operation  in  (he  latter  town. 
31ncd  then  the  trade  has  rapidly  increased. 
Printing  is  another  branch  of  the  silk  business, 
chieflyi  if  not  exclusively,  carried  on  at  Man- 
chester, Dyeing  of  silk  i^  also  extensively 
pursiied,  and  iii  fact  Ibe  io?ni  is  becoming  the 
centre  of  transactions  in  the  silk  trade, 
^besides  the  manufacttires  in  cdttoiis,  silks,  and 
woollens  Manchester  carries  on  large  inanufiic- 
tures  in  hats,  umbrellas,  and.  small  waives. 
Machinery  of  the  finest  kind  is  also  made  there 
to  a  large  extent 

The  warehouses  of  Manchester  are  on  a 
vast  scale ;  they  contain  not  only  the  woven 

Sroducts  of  the  town's  factories,  but  the  pro- 
uce  of  most  of  the  other  cotton  towns  is 
brought  to  Manchestei:,  as  ^  central  exchange 
for  the  manufacturer  ai\d  the  dealer.  It  was 
calculated  in  1837,  that  700,000  tons  of  goods 
were  carried  by  canal  alone  from  Manchester 
to  the  south,  yearly ;  besides  that  which  passed 
north,  east,  and  west,  and  besides  the  railway 
goods'  traffic.  In  ISfil  the  amount  is  vastly 
greater,  especially  in  respect  to  railways, 

Manchester^  as  a  centre  of  the  calico-printing 
trado,  presents  a  fair  field  for  the  exercise  of 
taste  in  designing ;  and  a  School  bf  Design 
is  gradually  producing  important  results  m 
the  town.  The  report  of  the  Schools  of 
Design  for  1850  states  : — *  The  Manchester 
school  is  in  a  flourishing  condition.  The 
greatest  number  of  pupils  on  the  books  at  any 
former  period  was  21 7,  reduced  to  DO  when 
the  present  master  undertook  the  re-establish- 
ment of  the  school.  There  are  now  about 
350,  the  average  attendance  being  the  full 
amount  which  the  premises  can  accommodate, 
although  additional  space  has  lately  been  taken 
into  occupation.  The  students  are  also  of  a 
better  class  than  at  any  former  period.  I'hcro 
is  a  large  proportion  of  adults,  and  about  50 
of  the  advanced  student^  are  actively  engaged 
in  the  production  of  acsigns,  principally  as 
pattern  draughtsmen.* 

The  report  proceeds : — *  The  school  is  un- 
doubtedly gaining  in  the  estimation  of  the 
manufacturei[8.  In  fact,  the  practical  efibcts 
of  the  school  upon  the  manufactures  of  the 
town  aro  making  themselves  manifest  in  a  ^-a^ 
which  may  waken  the  interest  of  the  most 
indifferent,  by  showing  that  good  art  possesses 
a  money  value.  In  the  case  of  those  manu- 
facturers who  produce  goods  to  compete  with 
the  French  manufactures  in  the  American 
markets,  attention  to  doiign  has  at.  all  times 
been  indispensable ;  and  prenously  to  tho 
establishment  of  the  schools  they  were  under 
the  necessity  of  employing  foreigners,  not 
only  to  Bketon  thtiir  designs,  but  also  to  draw 


out  their  patterns,  at  great  expense,  and  under 
the  disadvantage  of  much  uncertainty.  Those 
manufacturers  who  have  had  the  intelligence 
to  understand  the  ihanner  in  which  the  schools 
would  become  available,  are  now  able  to 
produce  with  certainty  bettlet  patterns,  at  far 
less  cost,  by  hieans  of  their  own  apprentia^i 
puirsuing  theilr  studies  in  the  School;  tho 
apprentices  at  tlie  same  time  obtaining  higher 
wages  than  were  ever  paid  to  artisans  of  the 
same  class  before.  Many  of  these  young  men, 
as  they  acquire  experience  and  knowledge  of 
theur  business,  are  exhibiting  much  talent,  as 
designers,  in  the  strict  sense  of  the  term.' 

Mr.  Annerslcy,  the  prihcipal  of  this  school, 
iias  lately  given  notice  that  the  sum  df  1 V^. 
has  been  placed  ih  his  hands  by  a  calico- 
printer  of  Manchester,  for  the  purj^sc  of 
being  dirided  into  prizes  for  the  best  designs 
suited  foi*  printing  on  calico  or  delaint*,  as 
follows  ;—20i,  for  the  best  set  of  six  throe- 
colour  patterns ;  10/.  for  the  second  ditto ;  5/. 
for  tbb  thhtl  ditto ;  arid  simUair  prizes  for  tho 
best,  second,  and  thitd  best  four  and  fi\e 
coloiu'  patterns,  which  make  up  the  siim  thas 
offered. 

The  prizia  patterns  aro  sent  to  the  Grwtt 
Exhibition,  where  about  14,000  squan*  fe^i 
of  counter  space  is  occupied  by  ManchotiT 
contributions. 

MANDIOC.  the  names  of  Afandioe,  f.M- 
.fawa,  and  Jairopha  Afanihot,  are  given  to  an 
American  plant,  and  to  a  wholesome  f^^J 
prepared  from  it  ^road  is  niade  ttova  a  kin<! 
of  meal  procured  from  the  root  or  tuber  whii'h 
is  somewhat  parsnip  shaped.  The  tuber  i^ 
dug  up,  washed  clean,  t>eeled,  and  ground  or 
grated.  In  Brazil  where  mandioc  bread  is 
made  more  largely  than  in  any  other  conntr), 
many  pei-sous  are  employed  together  in 
peeling  the  tubers,  which  ore  then  appU^-'d  to 
and  pressed  against  the  face  of  a  wheel  nia<le 
to  revolve  with  great  rapidity;  and  in  this 
way  the  tubers  are  ground,  Ae  pulp  f«lli»»g 
into  a  trough  beneath.  The  pulp  is  then 
placed  in  bags,  whicb  at-e  exposed  to  a  pressure 
sufficient  to  force  out  the  juice  which  b  of  ah 
unwholesome  character.  The  pulp  Is  ih^n 
poured  out  upon  a  hot  iron  hearth,  where  il 
becomes  baked  into  tliin  cakes.  Thon^U 
deemed  somewhat  harsh  flavoured  by  persons 
accustomed  to  com  bread,  these  mandioc  ctL« 
arc  highly  relished  in  Brazil.  It  is  oftly  tlu' 
bitter  cassava  which  requires  to  fcavc  tho  jnlw 
expelled ;  that  of  the  sweet  tassaea  is  whole- 
some. TVhen  fermented  with  nlolasses,  the 
juice  yields  an  ardciit  spirit 

Taoiocay  which  is  capable  of  being  motle  lnt> 
excellent  puddings,  and  into  light  food  for 
invalids,  is  a  kind  of  starch  prepnr^  from  ^^ 
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foxina  of  cassava  tubers,  A  considerable 
quantity  of  iapioca  is  brougbt  annually  from 
Brazil  to  Europe. 

MANDOtJKEi  is  a  musical  instrument  of 
the  lute  kind,  but  smaller,  having  four  stringsi 
which  are  tuned  in  the  same  manner  as  those 
of  the  ^olin.  The  mandoline  is  still  met  with 
occasional^  in  Italy,  but  has  ffdlen  into  disuse 
in  most  other  parts  of  Europe. 

MANGAKESE.  This  metal  was  first 
(ilscovered  by  Scheele  and  Dahn,  about  1775» 
Us  natural  compounds  are  very  numerous,  and 
tlie  faieial  is  easily  separated  from  them. 
Manganese  has  a  grayish  white  colour,  and 
resembles  white  cast  iron  in  appearance ;  it  is 
hard,  brittle,  and  has  a  fascicidated  ciystaiUne 
structure ;  its  snecific  gravity  is  7.05 ;  it  is 
inodorous  and  tasteless,  but  when  bireathed 
upon,  emiis  a  smell  somewhat  resembling 
that  of  hydrogen  gas.  £y  exposure  io  the  air, 
muiganese  readily  tarnishes  by  oxidisement, 
ana  even  iu  a  veiy  short  time  attracts  sufficient 
oxygen  to  lose  its  metallic  lustre,  and  falls  to 
a  reddish  brown  powder ;  lience  the  necessity 
for  preserving  it  immersed  in  naptha.  Even 
at  common  temperatures  it  slowly  decomposes 
water ;  and  at  a  red  heat  the  decomposition  is 
rapidly  effected,  and  in  both  cases  hydrogen 
gas  is  evolvedi  and  oxide  of  manganese 
fonn6d. 

The  ores  of  manganese  are  chiefly  oxides, 
and  aro  Tery  numerous.  I'here  are  no  fewer 
than  five  oxides  of  the  metals,  oi  which  the 
protoxide  gives  an  amethystine  colour  to  glass. 
Manganic  acid  has  not  hitherto  been  obtained 
io  a  separate  state ;  but  manganate  of  potash 
18  easily  prepared.  It  is  of  a  green  colour^ 
and  has  long  been  known  by  the  name  of  mine- 
rai  chameleon,  on  account  of  the  change  of 
eoloiir  which  the  solution  imdergoes  during 
the  process.  Mjfpermanganic  acid  has  &  fine 
red  colour,  and  is  nqpidly  decomposed  by 
organic  matter,  as  paper  or  linen.  It  Ueadies 
coloured  matter.  Manganese  combines  with 
chluride  and  iiith  sulphur.  It  also  combines 
with  several  other  metals,  as  gold,  silver, 
copper,  tin,  and  iron:  with  the  last-mentioned, 
combination  takes  place  readily,  and  the  iron 
is  rendered  harder,  whiter,  and  more  brittle  by 
it ;  and  it  is  stated  thxit  iron  which  contains 
maagaoese  is  best  adapted  for  making  steel. 
A  small  quantity  of  iron  causes  manganese  to 
obey  the  magnet,  and  renders  it  less  oxidable. 
The  oxides  of  manganese,  and  especially  the 
binoxide,  as  containing  most  oxygen,  are 
laif^ely employed  in  the  preparation  of  olilorine, 
for  the  manufacture  of  bleaching  powder,  or 
chloride  of  lime.  It  is  employed  in  glass- 
making  to  correct  the  yellow  colour  which 
oxide  of  iron  is  t^i  to  impart  to  the  glass ;  it 


is  used  also  in  making  the  black  enamel  of 
pottery.  Sulphuret  of  manganese  has  also 
been  used  within  a  few  years  to  give  a  brown 
colour  in  cahoo-printing.  ^he  binoxidO}  the 
sulpliate,  and  the  hydrochlorate  of  manganese^ 
ai*e  all  employed  ip  medicine, 

MANGEL  WUKZEL.    [Bebt.J 

JANGLE.  .  [Gax.endebing.3 

MANGKOVE.  The  Mangrove  trees  are 
found  on  tropical  sl^ores,  where  they  form 
extensive  forests.  The  wood  of  the  Med 
Mangrove  is  heavy,  of  a  deep  red,  and  takes  a 
fine  polish.  The  bark  is  used  in  d^'eing  red, 
and  is  used  in  the  West  Indies  as  a  fever 
medicine.  The  ^ymnorAiza  species  of  Mangrove 
produces  yellow,  hard^  durable  wood ;  it  has  a 
sulphureous  smell  and  bums  with  a  vivid  light 
It  is  chiefly  used  by  the  natives  for  fire-wood, 
and  for  making  posts  for  constructing  their 
houses.  The  pith  of  the  wood,  l)oiled  in  palm 
wine  or  with  fish,  is  used  as  food. 

MANIFOLb  WEITJiR.  [CoraNO  Ma- 
chine.] 

MANlPttLATlON,  in  chemistry,  embraces 
every  part  of  the  subject  which  is  of  a  mecha- 
nical nature,  such  as  the  operations  of  weighing, 
measuring,  the  application  of  heat  and  elec- 
tricity, the  yarious  modes  of  cfiecting  solution, 
precipitation,  distillation,  and  sublimation,  and 
in  fact  every  step  itx  chemical  research  includes 
manipulation.  The  whole  subject  is  treated 
in  Fai'aday's  ^  Chemical  Manipulation.' 

MANKA,  Is  the  concrete  juice  of  the  Ornus 
EuroptBa,  a  species  of  ash  which  is  a  native  of 
the  south  of  Europe,  growing  abundantly  in 
Sicily,  Apulia,  i&c.  The  juice  exudes  spon- 
taneously in  warm  dry  weather,  and  concretes 
upon  tho  bark  of  the  tree ;  the  finest  manna  is 
however  procured  by  making  longitudinal  in- 
cisions of  about  three  inches  long.  The  manna 
flows  at  first  in  the  form  of  a  thick  juice,  which 
gradually  concretes.  The  finest  kind  is  called 
Caiabrian  or  JlafK  manna;  it  is  in  pieces  of  a 
pale  yellowish  white  colour,  is  light,  rather 
diy,  and  brittle,  and  it  bears  frequently  the 
impression  of  the  branch  on  which  it  con- 
cretes. It  has  a  slight  peculiar  odour,  and  a 
sweetish  taste,  mixed  with  a  slight  degree  of 
bitterness,  and  altogether  leaves  a  disagreeable 
impression.  Although  it  has  a  composition 
not  unlike  sugar  it  is  not  fermentable. 

Besides  the  genuine  manna  above  described, 
other  sweetish  secretions  are  exuded  by  some 
other  plants  which  are  usually  considered  to 
be  kinds  of  manna.  These  appear  to  be  all 
produced  in  warm  and  dry  parts  of  tho  world, 
and  are  the  produce  of  various  species  of 
plants.  Manna  belongs  to  the  same  series  of 
vegetable  bodies  as  sugar,  and  like  that  com- 
pound is  widely  distributed  in   the   vega- 
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table  kingdom.     It  is  a  mild   and   nseftil 
medicine. 

MANTUA.  The  territoiy  of  Mantoa,  one 
of  the  provinces  of  Austrian  Italy,  is  noted 
for  its  fertihtj.  It  contains  numerous  fine 
meadows  veil  adapted  for  the  grazing  of 
cattle,  and  irrigated  by  numerous  streams  and 
canals ;  -vines  and  midbeny  trees  also  abound. 
Landed  property  is  veiy  valuable  in  this 
district,  which  labours  however  under  two  dis- 
advantages, namely,  the  danger  of  the  inun- 
dations of  the  Po,  to  prevent  which  the  dykes 
and  sluices  are  kept  in  constant  repair  at  a 
great  expense,  and  the  unwholesomeness  of 
the  air  in  summer.  Neither  in  the  province 
generally,  nor  within  the  city  of  Mantua,  are 
much  manufactures  or  commerce  carried  on ; 
Mantua  depends  on  its  fine  Arts  rather  than 
on  its  productive  industry. 

MANURE.  Every  substance  which  has 
been  used  to  improve  the  natural  soil,  or  to 
restore  to  it  the  fertility  which  is  diminished 
by  the  crops  annually  carried  away,  has  been 
included  in  the  name  of  manure.  There  are 
some  substances  which  evidently  belong  to 
both  classes  of  manure.  Of  these  Ume,  either 
in  its  caustic  state  of  quick  lime,  or  its  milder 
form  of  a  carbonate  or  chalk,  is  the  principal. 
Lime,  being  an  earth  less  porous  than  sand, 
and  more  so  than  clay,  has  an  improving 
effect  on  soils  in  which  either  sand  or  clay 
prevails ;  but  it  has  also  a  chemical  effect  as 
an  alkaline  earth. 
Perhaps  the  most  important  class  of  manures 
are  the  excrements  of  animals.  From  the 
most  ancient  tames  of  which  there  are  any  re- 
cords, the  dunging  of  a  field  has  been  an  im- 
portant part  of  cultivation.  The  preparing  of 
the  dung  of  animals,  so  as  to  render  it  more 
efficacious,  is  a  later  improvement,  which 
however  has  not  yet  attained  the  perfection  of 
which  it  is  capable.  A  mixture  of  the  dung 
of  all  the  different  animals  kept  on  a  farm, 
with  all  the  straw  that  can  be  afforded,  will 
give  a  manture  of  an  average  strength,  which 
may  be  used  upon  all  kinds  of  land.  The 
great  use  of  Uquid  manure  on  light  soils  is  to 
impregnate  them  with  soluble  matter,  which, 
being  diflttsed  through  their  substance,  sup- 
plies nourishment  to  the  roots  of  plants, 
wherever  they  may  shoot  out  It  may  be  ap- 
plied to  the  land  at  any  time  before  the  seed 
is  sown,  and  soon  after,  when  the  blade  springs 
up  or  the  seed  begins  to  form.  The  great 
effect  of  liquid  manure  has  set  farmers  on 
finding  some  artificial  substitute  for  it  Such 
substitutes  are  obtained  by  mixing  all  kinds 
of  refuse  animal  matter  (such  as  the  refuse 
{h)m  oil  miUs  and  other  manufactories)  with 
water,  and  inducing  putrefaction.    This  be- 


comes a  branch  of  trade  in  those  oountries 
where  nothing  will  grow  without  manure. 
The  increase  of  manure  by  the  formation  of 
composts  is  well  known  in  many  parts  of 
Britain,  and  by  their  means  the  land  has  in 
many  districts  been  rendered  much  more  pro- 
ductive. 

Bones  and  Guano  are  important  snbstanees 
for  manuring.  The  various  substanoea  which 
are  generally  enumerated  as  oocasionaDjnsed 
for  manure,  are  chiefly  the  reftise  of  manu- 
factures, consisting  of  earths,  salts,  and  organic 
substances.  Soapers'  waste  is  chiefly  lime 
with  a  small  portion  of  alkalL  The  scrapings 
of  leather,  horn,  bones,  and  the  refhse  of  the 
shambles,  the  hair  or  wool  of  animals,  and 
rags  made  of  these,  may  be  all  classed  toge- 
ther. They  must  be  distinguished  as  acting 
in  a  twofold  manner :  they  absorb  and  retain 
moisture,  at  the  same  time  that  they  aflord 
nourishment  by  their  gradual  decomposition. 
One  substance  has  been  highly  extolled  as  a 
manure.  This  is  called  wraiCf  being  a  com- 
pound of  urine  and  plaster  of  Paris.  It  is 
formed  by  mixing  sand  and  burnt  gypsum 
with  urine,  and  forming  a  hard  compound, 
which  is  afterwards  reduced  to  powder.  The 
ashes  of  vegetable  substances  which  have 
been  burnt  in  the  open  air  contain  a  groat 
portion. of  potash,  with  some  fine  earths.  The 
refuse  ashes  i^m  bleachers*  and  soap-boilens* 
premises  have  still  some  portion  of  alkali  in 
them,  and  as  they  contain  Hme  and  other 
earths  in  a  very  divided  state,  their  effect  on 
the  soil  is  vexy  perceptible. 

Mr.  Blachfield  took  out  a  patent  in  1849, 
for  an  artificial  manure,  composed  of  the  fol- 
lowing substances : — 1100  owt  of  river  sand 
saturated  with  sulphuric  add,  400  cwt  of 
snpexphosphate  of  lime,  300  cwt  of  sulphate 
of  ammonia,  100  cwt  of  sulphate  of  soda, 
100  cwt  of  sulphate  of  potash. 

MAP-MAKING.  The  mechanical  execa- 
tion  of  a  map  is  simply  an  example  of  engrav- 
ing on  steel,  copper,  stone,  wood,  or  zinc; 
but  there  are  a  few  expressions  rehUang  to  the 
projection  or  planning  of  a  map  which  it  is 
useful  to  know. 

The  methods  adopted  in  the  construction 
of  maps  are  as  various  as  the  taste  and  judg- 
ment of  the  geographers  themselves,  hut  they 
may  all  be  referred  to  two  principles,  viz. 
Projection  and  Development.  By  Ptojection  is 
is  meant  the  representation  of  the  surface  of 
a  sphere  on  a  plane,  according  to  the  law9  of 
perspective.  By  Development  is  to  be  under- 
stood the  unfolding  or  spreading  out  of  the 
spherical  surface  on  a  plane.  This  however 
first  supposes  the  sphere  to  be  converted  into 
a  cone  or  a  cylinder^-ihese  being  the  fofinay 
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two  stories  high.  The  lover  story  is  divided 
iuto  chanibers  for  the  reception  of  stores,  and 
the  upper  serves  as  a  casemate  for  troops. 
The  roofs  are  vaulted,  and  that  of  the  upper 
story  is  shell-proof.  On  the  terreplein  of  the 
roof  are  placed  pieces  of  artillery,  which  rest 
on  platforms  of  timber  traversing  on  pivots,  so 
tliat  the  guns  are  capable  of  being  fired  in  any 
direction.  The  whole  work  is  generally  sur- 
rounded by  a  ditch  and  glacis. 

There  are  several  of  Uiese  Martello  towers 
on  the  south  coast,  near  Hastings ;  but  not 
being  wanted  for  military  purposes,  they  are 
occupied  by  the  Bevenue  Coast  Guard. 

MABTXN  SKINS.  The  skin  or  fur  of  the 
martin  is  used  to  a  considerable  extent  in  this 
country  for  furriery  and  other  purposes.  The 
number  imported  in  1847  was  250,032,  and  in 
J848  it  was  219,195. 

MAEYLAND.  A  few  industrial  statistics 
of  Maryland  are  given  under  United  States. 

MASONRY.    [Stone  Masonby.] 

MASSACHUSETTS.    [United  States.] 

MASTICH,  is  a  resin  which  is  extracted 
flrom  the  trunk  and  branches  of  the  Pistacia 
UfUiicus  by  incision.  This  tree  grows  in  the 
lievant,  and  particularly  in  the  island  of  Chios. 
Mastich  is  composed  of  two  resins,  one  of 
which  is  soluble  in  dilute  alcohol,  and  the 
other  is  not ;  this  last  constitutes  from  -^th  to 
^th  of  the  whole  weight  of  the  mastidi,  and 
possesses  very  nearly  the  characters  of  copal, 
it  being  soluble  in  absolute  alcohol,  ether,  and 
oil  of  turpentine ;  these  Uquids  also  dissolve 
mastich  without  leaving  any  residue.  Mastich 
is  principally  employed  as  an  ingredient  in 
varnish,  and  as  a  temporary  stopping  for 
carious  teeth. 

MATCH,  is  a  material  employed  in  firing 
military  mines  or  in  discharging  pieces  of 
ordnance.  Before  the  invention  of  fire-locks, 
hand-guns  or  small  anns  were  fired  by  matches, 
wliich  the  soldiers  carried  with  them  when  on 
service ;  and  matchlock  fire-arms  are  stiU  used 
in  some  parts  of  Asia.  What  is  caUed  slow- 
nuUch  is  only  a  piece  of  slightly  twisted  hemp 
which  has  been  weU  soaked  in  a  strong  solu- 
tion of  saltpetre  with  boiling  water.  The 
materials  employed  in  the  formation  of  quick- 
match  consist  of  a  wick  of  cotton  steeped  in  a 
mixture  of  saltpetre  and  mealed  gunpowder 
with  spirit  of  wine  and  rain  water. 

MATCHES;  CONGKEVES;  LUCIEERS. 
The  manufacture  of  these  humble  and  mar- 
vellously cheap  articles  marks  a  curious  stage 
in  the  progress  of  civilization,  where  luxuries 
become  conveniencies,  and  then  become 
necessaries.  The  friction  of  two  pieces 
of  dry  wood  we  now  regard  as  a  barbarous 
ipode  of  procuring  light ;  yet  it  is  a  scientific 


one,  where  the  materials  for  a  quicker  process 
are  wanting.  The  flint  and  steel  had  a  long 
reign  in  this  country ;  the  tinder  box  formed 
an  item  in  Wolverhampton  manufactures  ; 
and  the  sulphur-tipped  matches,  airanged  in 
bunches  spread  out  in  fan-like  manner  formed 
the  stock  in  trade  of  many  an  itinerant  dealer. 
As  mechanical  ingenuity  supplied  the  fiint 
and  steel  and  tinder  box  to  supersede  the  rub- 
bing sticks,  so  has  chemical  ingenuity  made 
a  wide  step  in  advance,  by  showing  how  to  tip 
the  little  splints  or  matches  with  a  composi- 
tion which  will  kindle  by  slight  friction. 

Whether  called  CongreveSf  Luci/ertf  or  Iti- 
Btautaneous  Lights,  these  small  but  valuable 
articles  are  now  made  in  almost  inconceivable 
quantities.  Hand  cutting  has  long  been  un- 
able to  produce  the  splints  in  sufficient  quan- 
tity ;  nothing  less  than  steam  power  can  do 
this.  At  one  among  many  saw  mills  in  Lon- 
don, these  matches  are  made  in  the  follo^ving 
way.  The  wood  employed  is  American  yellow 
pine.  It  is  first  sawn  into  blocks  about  12 
inches  long,  5  or  6  wide,  and  3  thick.  Several 
of  these  blocks  are  placed  in  a  machine  where 
a  number  of  revolving  cutters,  worked  with 
great  rapidity,  sUce  the  blocks  up  into  layei's, 
and  cut  the  layers  into  splints.  One  machine 
will  cut  up  two  million  splints  in  a  day.  The 
splints,  as  liberated  from  the  machine,  slide 
down  into  another  room,  where  women  and 
girls  tie  them  up  in  boxes,  the  boxes  in  par- 
cels, and  the  parcels  in  bundles.  These  splints 
are  sold  by  the  hogshead  to  the  lucifer  match 
makers,  each  hogshead  containing  perhaps 
two  million  splints.  At  one  saw  mill  alone, 
it  is  estimated  that  the  timber  of  four  hun- 
dred large  pine  trees  is  cut  up  yearly  for  luci- 
fer matches ! 

The  chemical  composition  which  gives  to 
the  matches  their  easy-igniting  power*,  can 
now  be  bought  at  a  very  low  price ;  and  as 
children  are  chiefly  employed  in  the  manufac- 
ture, the  matches  can  be  sold  extremely 
cheap.  Whether  the  colour  be  red,  yellow, 
brown,  blue,  or  green,  the  composition  pos- 
sesses the  requisite  quality  in  respect  to  igni- 
tion by  friction;  and  chemists  ore  now  ac- 
quainted with  many  such.  There  are  many 
processes  and  compositions  adopted.  In 
one,  the  matches  are  dipped  into  a  mixture  of 
phosphoiiis,  oil  of  turpentine,  and  flowers  of 
sulphur;  and  afterwards  into  a  mixture  of 
gum  arabic,  chlorate  of  potash,  and  soot.  In 
a  second  method  the  composition  consists  of 
chlorate  of  potash,  phosphorus,  gum  arabic, 
and  gelatine ;  the  matches  being  dipped  into 
melted  sulphur  before  being  dipped  in  this 
composition.  In  a  third  method,  the  compo- 
sition consists  of  gum  arable,  vermilion,  phos- 
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phorus,  and  saltpetre.  What  are  called  chlo- 
raU  vmtchea  are  dipped  into  a  mixture  of 
chlorate  of  potash,  flowers  of  sulphur,  pow- 
dered lump  sugar,  gum  arahic,  and  vermilion ; 
these  matches  were  oiiginally  lighted  hy  dip- 
ping iheir  ends  into  sulphurio  acid;  and  it  was 
in  endeavoniing  to  avoid  the  necessity  of  using 
this  dangerous  iM^id  that  the  manufacturers 
hit  upon  the  compoaition  requisite  for  lucifer$y 
which  in  turn  gave  w^y  to  the  equally  efficient 
and  less  noisy  congrevet.  The  ludfers  here 
spoken  of  were  dipped  into  a  mixtu^  of  sul- 
phuret  of  anthnony  aqd  chlorate  of  potash, 
made  into  a  paste  with  a  solution  of  gun). 

The  dipping,  diying,  paeldpg  in  hoxes,  past- 
ing, Sto^  are  of  course  very  simple  operations ; 
hut  they  are  far  from  heing  safe,  for  among 
the  fires  of  London  during  the  last  few  years, 
a  cqnsiderah]e  ni^mher  have  occurred  at  the 
premises  of  lucifer  match  makers. 

MATERIALS,  STRENGTH  OF.  The 
atrengtli  of  vc^  material  ohjeot,  as  a  rod,  bar, 
beam,  ch%iD,  or  rope,  is  that  power  by  which 
the  substance  resists  an  effort  to  destroy  the 
cohesion  of  its  parts.  If  a  rod  or  bar  he  sus- 
pended vertically,  and  a  weight  fixed  to  the 
lower  end,  that  weight  would  tear  asunder  the 
bar,  fibre  fr^m  fibre,  or  particle  from  particle, 
if  incr9a864  beyond  a  certain  limit  Supposing 
the  bar  to  ^  one  iQch  square,  the  following 
weights  would  suffice  to  tear  it  asunder,  ac- 
cording to  the  material  of  which  it  is  made : — 


MAURITIUS. 


1184 


English  oak     •    • 

8,000  to  12,000  lbs. 

Fir 

11,000  to  13,488  lbs. 

Beech     .    •    •    . 

11,600 

Mahogany  .    .    , 

8,000 

Teak 

15,000 

Cast -steel    .    .    . 

134,256 

Iron-wire     .    .    , 

93,004 

Swedish  bar-iron  . 

72,004 

Cast-iron     .    ,    • 

18,056  to  10,488  lbs. 

Wrought-copper  . 

33,702 

Platinum-wire  •    . 

52,087 

Silver       do.  .    . 

88,257 

Gold         do. 

80,888 

Zinc         do.        « 

22,551 

Tin           do. 

7,129 

Lead         do. 

3,146 

Rope,  line,  and  cables  range  from  5000  to 
12,000,  according  to  the  material  and  U^e 
mode  of  twisting. 

According  to  the  experiments  of  Mr.  Bar- 
low it  appears  that  a  bar  of  malleable  iron  is 
extended  one  ten-thousandth  part  of  its  length 
by  a  direct  strain  equal  to  one  ton  for  each 
square  inch  in  the  area  of  the  transverse  sec- 
tion :  when  stretched  with  ten  tons  per  inch 
its  elastieity  was  iigured,  or  the  bar  did  not 
return  to  its  original  state. 

In  relation  lo  the  power  of  bearing  a  crmMng 


pressure,  various  materials  have  been  found 
to  take  rank  as  follows  : — Iron,  granite,  lime- 
stone, oak,  Portland  stone,  white  deal,  elm, 
red  brick,  and  chalk. 

Since  the  strengths  of  beams  attached  at 
one  end  or  supported  on  props,  the  other 
dimensions  bdng  the  same,  vary  as  the 
squares  of  the  vertical  depths,  it  fbhows  that 
the  most  advantageous  position,  whcQ  the 
areas  of  pie  transverse  sections  are  equal,  is 
that  in  which  the  broadest  surface  is  in  a  rer- 
tical  position.  In  this  manner  gh^ers  and 
joists  in  edifices  are  invariably  placed. 

When  a  beam  or  bar  is  attached  at  cue  end 
to  a  wall,  or  when  it  turns  upon  Its  middle 
point  like  the  great  lever  of  a  steam-engine, 
if  it  be  required  that  the  beam  should  be 
equally  strong  in  its  whole  length,  it  shonld 
b^  made  to  taper  towards  its  extremities.  If 
a  weight  be  applied  at  any  point  in  the  length 
of  a  beam  which  is  supported  on  two  props 
the  strain  produced  by  it  will  he  the  greatest 
when  it  is  placed  in  the  middle. 

Such  machines  as  capstans  and  windlasses, 
also  axles  whiqli  revolve  with  their  wheels 
are,  when  in  action,  sul^ject  to  be  twistetl,  sa 
that  their  fibres  tend  to  become  curved  in  ob- 
lique directions :  the  strain  thus  produced  is 
called  that  of  torsion ^  and  the  strength  of  a 
solid  cylinder  to  resist  this  kind  of  straia  i5 
found  to  be  proportional  to  the  cube  of  the 
diameter.  Since  the  strain  of  torsion  depends 
on  the  diameter  of  the  cylinder,  it  is  evident 
that  a  hollow  cylinder  must  be  stronger  tlian 
a  solid  one  containing  the  same  amonnt  of 
material. 

We  may  remark  that  in  testing  thestabiUtv 
of  the  Pahice  of  Jpdustjy  in  Hyde  Park,  a 
number  of  ingenious  contrivances  have  been 
employed,  to  determine  the  strength  of  the 
materials  to  render  the  service  reqnir^  of 
them;  especially  in  respect  to  the  columns 
and  girders. 

MATBASS,  is  a  glass  chemical  vessel,  em 
ployed  for  the  purpose  of  digesting,  boilingt 
and  distillation. 

MAURITIUS.  This  British  colony,  for- 
merly called  the  Isle  of  France,  was  once 
covered  with  woods,  and  even  now  a  consid^*- 
rable  part  of  tho  native  forest  is  allowed  to 
remain  for  ornament  round  the  plantations. 
M Any  tropical  and  a  few  European  plants  ar« 
cultivated.  The  culture  of  the  sugar-cane  baa 
spread  rapidly  since  the  English  obtained  pos- 
session of  the  island.  The  quantity  of  sugar 
it  suppUed  to  England,  in  1828,  was  40,320,fXiO 
lbs.;  in  1847,  133,670.052  lbs.;  but  in  I*^*-^ 
the  entire  crop  of  the  island  yielded  onV 
00,234,352  lbs.  This  diminution  is  no  doaW 
in  some  measure,  if  not  entirely,  owing  to  th* 
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fact  that  a  fatal  discoso  has  lately  vumXe  iUs 
appeoranco  among  the  cano  plants  of*  the  is- 
land i  and  to  such  an  extent  that,  in  ]818, 
IU,opO  plants  of  a  Afferent  species  of  cane 
wero  introduced  from  Ceylon^  but  it  is  sai4 
with  little  sucpe^s,  <|3  the  insect  (n  species  of 
coccus)  vhich  preyed  upoA  th^  old  plants 
seoks  its  iood  oq  all  plants  of  the  some  genus 
as  the  sugar-cane.  In  consequence  of  tliis 
disaster,  and  perhaps  also  of  the  efii^ct  of  the 
a^t  of  18^0  qn  the  sugar  trade  of  the  island, 
much  attention  is  now  given  to  extend  the 
cnltiTation  of  the  mulberry  for  the  production 
of  silk,  which  oultivation  had  been  preyiously 
introduced  with  ^at  success  in  those  parts 
of  the  island  (bat  were  least  adapted  for  the 
growth  ot  the  sugar  cane.  Coffee  and  pepper 
are  al^o  ciUtJTatea  to  so^e  extent.  The  trode 
of  the  island  is  carried  on  not  only  with  Eng- 
land, ))nt  witb  tl^e  pou^tnes  around  t}ie  Indian 
Ocean.  There  is  packet  communipatiqi;^ 
monthly  between  Mauritius  and  Ceylon. 

In  the  three  montlis  ending  Oct  10, 1850, 
tlie  iouporta  if^to  Mai^ritius  in  British  vessels 
amounted  in  yalue  to  296,051^,  and  in  Forei|^ 
vessels  to  22,301/.;  being  larger  amounts  than 
in  the  corresponding  period  of  1848  and  18:19. 
The  exports  in  the  same  three  months  were 
121,287/.:  being  somewhat  smaller  than  in 
the  corresponding  three  months  qf  1^8  aud 
1M9.  The  yield  of  sugar  in  Mauritius  in 
1^)  has  been  estimated  at  about  05^000  tonsj 
or  120  million  pounds. 

MAYO.  The  geological  structure  pf  Mayo 
n'^embles,  in  its  general  features,  that  of 
Tialway,  exhibiting  an  arrangement  91  primary 
and  8econ(}ar|r  rocks  skirting  a  limestone 
basin.  As  usual,  the  cultivated  4istrict  and 
the  field  of  limestone  are  co-extensive.  Indi- 
caxionn  of  coal  are  said  to  have  been  observed 
in  SlieTe  Camon,  and  deposits  of  manganese 
<x  cur  near  Westport,  but  at  present  there  are 
DO  mining  operations  carried  on  in  this  county 
Wyond  the  quarrying  of  slates.  Marble  sus- 
&/ptible  of  a  good  polish  has  been  quarried  in 
^A-veral  parts  of  the  barony  of  Murrisk. 
Generally  speaking,  cultivation  occurs  only  in 
detached  patches.  In  1847  out  of  the 
1, '363,882  acres  which  Mayo  contains,  there 
were  on}j  123,567  under  crops.  The  coast 
fisberr,  which  might  be  rendered  very  pro- 
ductive, gires  employment  to  about  4,000  fish- 
ermen. Torbot,  sole,  cod,  ling,  hake,  had- 
dfick,  plaice,  oysters,  lobsters,  and  herrings, 
are  eaughL 

The  mantifacture  of  linens  is  carried  on  to 
a  considerable  extent  by  the  oountry  people  : 
the  doth  is  generally  sold  in  the  rough  state 
by  the  small  mannfactorera,  and  bleached  in 
other  eounties.    There  is  also  throughout  the 


county  the  usual  home  manufacture  of  friezes 
ancl  coarse  woollens. 

The  *  Castlebar  Telegraphy*  in  a  recent  arti- 
cle concerning  the  products  whicb  will  be  for- 
warded to  the  Exhibition  fix>m  Mayo,  states 
that  '  It  is  an  undoubted  fact  that  np  equal 
extent  pf  country  in  Ireland — b^j  in  Great 
Britain — can  excel  Mayo  in  her  minerals  of 
copper,  lecKl)  tin,  iron,  metal,  marble,  coal. 
We  have  also  seen  silver  and  gold  extracted 
by  a  chemical  process,  by  Dr.  Atkinson  of  this 
town,  upon  whose  authority  we  state  that  the 
country  around  us,  for  miles,  abounds  in 
minerEds  siifficient  to  enrich  thousands  of  our 
population  if  they  but  possessed  the  knowledge 
of  acquiring  it  Recently,  we  kre  informed,  a 
rich  coal  mine  was  discovered  on  the  estate  of 
Lord  Kilmaine,  in  the  neighbourhood  of 
Castlebar.' 

ilEADOWS  are  properly  lov  grounds  on 
the  banks  of  rivers,  which,  being  kept  moi5;t 
by  their  situation,  and  also  occasionally 
flooded  by  the  rise  of  the  waters,  are  best 
adapted  for  the  growth  of  grass,  and  are 
generally  mown  for  hay.  Some  meadows  of 
great  extent,  belonging  to  a  community  or 
district,  in  irhich  every  inhabitant  has  a  right 
\o  send  his  cattle  to  graze,  under  certain  regu- 
lations, are  never  mown.  The  herbage  of  low 
wet  meadowy  is  generally  coarser  and  less 
nutritious  than  that  of  those  which  lie  higher ; 
hence  upland  hay,  as  it  is  called,  is  preferred 
for  the  better  sort  of  cattle.  Upland  meadows 
are  very  valuable  wherever  there  is  a  domancl 
toT  good  hay.  Of  late  years  the  practice  of 
toiling  has  been  extensively  f^opted ;  tbc^t  is, 
all  the  grass  is  mown  and  carried  every  day  in 
a  green  state,  to  cows  or  horses  tied  up  fxi  a 
stable.  When  a  natural  meadow  has  been 
neglected,  and  the  grass  is  of  an  inferior 
quality,  and  mixed  wi^  rank  weeds  and  moss, 
it  requires  much  care  to  restore  it  to  its  origi- 
nal fertility, 

MEATH.  This  county  has  very  few 
mountain  wastes,  and  the  proportion  of  the 
bog  is  small.  The  land  is  flat  rich  pasture- 
land.  The  soil  is  for  the  most  part  a  loam  of 
the  ricl^eat  character,  and  in  many  places  of 
such  depth  that  the  turning  up  of  a  fresh 
portion  of  the  soil  by  ploughing  deeper  than 
usual  is  considered  as  an  e£Bcicnt  substitute 
for  manuring.  The  farms  are  on  the  average 
larger  than  in  most  other  parts  of  Ireland; 
the  grazing  farms  average  about  150  acres ; 
and  tillage  farms  20  to  50.  The  mode  of 
farming,  though  very  slovenly  and  defoctive, 
bears  some  resemblance  to  that  of  En<,'lAnd. 
The  whole  quantity  of  land  devoted  to  green 
crops  is  small,  in  consequence  of  the  abund- 
ance of  the  natural  pastures,  which   are  of 


1187        MECHANICAL  POWERS. 


MECONTC  ACID. 


1188 


unequalled  richness,  and  have  led  the  farmers 
to  give  their  chief  attention  to  grazing.  The 
quantity  of  cattle  fattened  in  the  pastures  of 
the  county  is  considerable,  and  the  breeds 
fattened  are  numerous.  The  grazing  is  carried 
on  on  a  large  scale.  Many  persons  fatten 
from  800  to  500  cows  in  a  season,  besides 
bullocks  and  sheep.  Oxen  are  frequently  em- 
ployed in  the  plough.  There  are  large  flocks 
of  sheep  kept  by  the  more  extensive  farmers. 

The  only  home  manufactures  are  a  little 
coarse  linen,  sometimes,  though  rarely,  a 
litUe  coarse  frieze  coating,  and  the  knitting  of 
coarse  worsted  stockings,  which  last  branch  of 
industzy  is  pretty  commonly  done  by  girls, 
widows,  and  old  women.  Spinning  and  wea- 
ring, from  the  cheapness  of  manufactured 
goods,  have  almost  entirely  ceased. 

There  is  another  Meath,  called  West  Meaih, 
or  Westmeath,  the  soil  of  which  comprises 
heavy  loam,  light  loam,  hilly  sheepwalks,  and 
a  great  deal  of  bog.  The  chief  crops  raised 
by  the  farmer  are  oats  and  potatoes ;  a  veiy 
litUe  wheat,  some  barley,  flax,  rape,  and 
clover  are  grown.  Daiiy  farming  is  practised 
to  some  extent  in  this  county.  The  manu- 
factures of  the  county  are  not  important; 
they  consist  chiefly  of  the  most  necessary 
articles,  such  as  coarse  linens,  woollens,  and 
cottons. 

The  Shannon  is  navigable  for  steam-boats 
conveying  goods  and  passengers.  The  Royal 
Canal  crosses  this  county  from  east  to  north- 
west The  principal  roads  are  good.  The 
Midland  Great  Western  Railway  passes  through 
the  county. 

MECHANICAL  POWERS.  This  name  is 
given  to  certain  simple  machines  or  engines, 
either  of  which  is  occasionally  used  by  itself 
in  moving  bodies  or  raising  weights,  or  any  of 
which  are  combined  together  in  the  formation 
of  tlie  complex  constructions  which  are  em- 
ployed in  manufactures  and  the  arts. 

The  several  machines  to  which  the  name  of 
mechanical  powers  is  applied  are  the  Leveh, 
the  Wheel  and  Axle,  the  Inclined  Plane, 
the  Wedob,  the  Scbew,  and  the  Funicular 
Machine. 

The  object  proposed  in  every  machine  is  to 
transmit  a  force  from  the  point  at  which  it  is 
immediately  applied  to  that  at  which  some 
resistance  is  to  be  overcome  or  some  opera- 
tion to  be  performed ;  and,  in  the  transmis- 
sion, the  intensity  of  the  motive  power  is  to 
be  increased  so  that  effects  may  be  produced 
which  could  not  be  accomplished  by  that 
power  alone.  The  increase  of  the  power  is 
obtained  by  causing  part  of  the  resistance 
which  is  to  be  overcome  to  rest  on  the  machine 
or  on  the  fixed  points  which  serve  for  its  sup- 


port, 60  that  only  the  part  which  remidns  is 
opposed  to  the  motive  force.  Thus  a  hevry 
body  may  be  raised  to  a  certain  height  from 
the  ground  by  means  of  an  inclined  plane,  (m 
which  part  of  the  weight  is  destroyed  by  the 
reaction  of  the  plane. 

This  manner  of  overeomiug  a  resistance 
will  serve  to  illustrate  the  fact  that  in  eveiy 
application  of  a  mechanical  contrivance  to 
overcome  a  resistance,  as  much  advantage  is 
lost  in  respect  of  time  or  space  as  is  gained 
in  respect  of  power.  For  it  is  evident  that,  in 
order  to  raise  the  object  vertioally  through  a 
space  equal  to  the  height  of  the  plane,  it 
would  be  necessaiy  to  move  it  over  a  space 
equal  to  the  length  of  the  plane:  that  is, 
through  a  space  which  bears  the  same  ratio  to 
the  vertical  height  as  the  weight  of  the  object 
bears  to  the  power  required  to  move  it  up  the 
plane. 

All  the  familiar  tools,  implements,  instni- 
ments,  machines,  and  engines,  exhibit  the 
operation  of  some  one  or  more  of  the  mecha- 
nical powers. 

MECHLIN.  The  industry  of  this  ancient 
town  is  briefly  adverted  to  under  BELorcM. 

MECKLENBURG.     In  Uiis  member  of 
the  German  confederation,  agriculture  forms 
the  chief  employment  of  the   inhabitants; 
wheat,  rye,  barley,  and  oats  are  raised  in  large 
quantities  for  exportation.    The  forests  pro- 
duce some  excellent  timber.    The  breeds  o( 
horses,  cattle,  and  sheep,  ore  good,  and  the 
geese  of  Mecklenburg  are  celebrated  for  their 
size  and  flavour.    Fish  abound  on  the  coa>t 
and  in  the  lak&s.    The  manufactures,  though 
at    present    inconsiderable    are    extendini;. 
Rostock^  is  the  principal  trading  port  of  Meek 
lenburg,  and  possesses  about  150  ships.    The 
chief  exports  are  com    and   wool:  impottis 
colonial  produce,  wine  and  bay  salt    Then> 
are  manufactories   of  linen,   soap,  &^    1" 
Schwerui  there  are  manufactores  of  vincj^ar, 
cloth,   pottery,   and  tobacco.     Wtsmar  ha>  a 
harbour  considered  to  .be  the  safest  in  ih^^ 
Baltic.    Wismar  possessea    from  60  to  7<) 
vessels,    and  the  entries    into  the  horl^our 
average  300  ships  annually.     The  export-* 
consist  chiefly    of  com  ;    the    imports  aro 
mostly  Swedish  productions.     Fishing,  ap^- 
cultm'e,  and  the  manufacture  of  tobacco  an<.l 
linen  employ  a  large  portion  of  the  population. 
Haizeburg  is  bounded  on  the  west  by  the  lnko 
of  Ratzeburg,    by  means  of   wluch  tmlnT, 
com,  pulse,  flax,  and  cattle  are  sent  to  Liibcck 
for  exportation.  The  inhabitants  also  canyon 
considerable  fisheries. 

MECONIC  ACID,  is  a  substance  fount 
only  in  opium,  in  which  it  exists  in  combina- 
tion with  the  alkali  Morphia.     It  is  a  crystal- 


1189 


MEDAL :  H1BBALLT0K. 


MBLTIN(J. 


1190 


line  BubsttfiM,  iHiieh  lAts  on  litmiu  paper, 
and  has  a  sour  taste;  it  ia  soluble  in  four 
times  ite  weight  of  water,  and  also  in  alcohol. 
The  salts  wfaioh  contain  this  aoid  are  oalled 
fiiMoaalct.  The  chief  among  them  are  com- 
binaAiona  ef  the  add  with  ▲ramonia,  Potash, 
Soda,  Lime,  Magnesia,  Barytas,  sod  Iron: 
the  whole  of  these  cryvtallise.  It  #Dnns  many 
curiens  eomponnds  with  other  snbstaneesi  but 
they  are  not  yet  of  mneh  value  in  the  arts* 

MfiDALi  MHDALLIOK.  Some  aoeeunt 
of  the  mode  of  ^seating  theae  works  will  be 
found  under  GuohI  Mbdaluoxs,  and  Ivta- 
Guo.    Bee  also  Mm. 

lfE£R8G^AUM  PIPB8.  Whethwsme. 
king  be  a  good  or  an  eril  praetice,  it  leads  at 
the  present  day  to  a  wide  system  of  commer- 
cial enterprise.  The  meef9eKaum  pipe  is  one 
among  many  manufaetures  eonnected  with  it 
Meenehaum  means  in  German  tea  foam  f  and 
the  equivalent  French  name  of  ^cume  de  mer 
is  applied  to  the  same  substance.  It  is  a 
stlieated  magnesian  mineral,  found  in  Oreeee, 
Turkey,  and  a  few  other  eountries.  It  is  used 
by  the  Tartars  for  washing  linen,  somewhat  in 
the  same  manner  as  pearl  ash  or  fullers'  earth. 
The  mineral  is  priniapaUy  used  however  as  a 
material  for  tobaoeo  pipes,  which,  when  made, 
are  soaked  in  melted  tallow,  then  in  white  wax, 
and  iinally  polished  with  shave-grass.  If 
genuine,  a  raeersohanm  pipe  acquires  a  bean- 
tl(ul  brown  colour  after  being  smoked  for 
some  time,  the  oil  of  the  tobacco  being 
absorbed  by  the  olay ;  and  this  is  a  point  to 
whieh  eonnoisseurs  in  smoking  attach  much 
irap<jrtanee. 

Dr.  B.  D.  Clarke  gives  some  interesting 
details  on  this  subject  In  the  Crimea  the 
roeetschaum  clay  is  oalled  keff-kil,  and  forms 
a  stratnm  about  two  foet  thick,  beneath  a 
much  thicker  stratum  of  marl.  *The  first 
Tude  form  is  given  to  the  pipes  upon  the  spot 
where  the  mineral  is  found;  here  they  are 
pressed  within  a  mould,  and  laid  in  the  sun 
to  harden ;  afterwards  they  are  baked  in  an  oven, 
boiled  in  milk,  and  rubbed  with  soft  leather. 
In  this  state  they  go  to  Constantinople,  where 
there  is  a  peculiar  basaar  or  khan  for  the  sale 
of  them ;  they  are  then  bought  up  by  mer- 
chants, and  sent  by  caravans  to  Pesth  in 
Hungary.  Still  the  form  of  the  pipe  is  large 
and  rude.  At  Pesth  a  manufoetnrer  begins  to 
fit  tbem  for  the  German  msrkete.  They  are 
there  soaked  for  twenty-four  hours  in  water, 
■id  then  turned  in  a  lathe.  In  this  process 
many  of  them,  proving  porous,  are  rejected. 
Sometimes  only  two  or  three  out  of  ten  are 
deemed  worthy  of  farther  labour.  From  Pesth 
they  aio  eonveyed  to  Vienna,  and  firequently 
auNmted  in  silver.    After  this  they  are  carried 

TOImI. 


to  the  fairs  of  Leipsio,  Frankfort,  Mannheimi 
and  other  towns  upon  the  Rhine,  where  the 
best  sell  from  three  to  five  and  even  seven 
pounds  sterling.  When  the  oil  of  tobacco, 
after  long  smoking,  has  given  them  a  fine  por- 
celain yellow,  at  which  is  more  prized,  a  dark 
tortoise-sheU  hue,  they  have  been  known 
to  sell  fi(«  fttfty  or  fifty  pounds  of  our 
money.' 

Dr.  Claike^fl  deseiiptlen  refers  to  a  period 
many  yeass  baek  i  but  it  will  serve  to  illustrate 
the  sulijeot 

MEISiBN.  It  is  in  this  town  in  Saxony, 
about  18  miles  fhmi  Dresden^  that  Oie  cele- 
brated Ifresdem  China  Is  made.  There  is  a 
large  factory  supported  by  the  government, 
where  all  the  processes  of  the  porcelain  ma- 
nufttotufe  are  conducted  on  a  venr  complete 
scale.  Some  specimens  ef  a  hignly  curious 
character  are  displayed  at  the  Great  Exhibi- 
tion. 

MBLON.  In  regions  where  most  cooling 
vegetables  disappear  on  the  approach  of  great 
sumpner  heat  and  drought,  the  melon,  toge- 
ther with  the  water-melon,  become  essential 
substitutes.  The  antiquity  of  the  cultivation 
of  melons  being  so  remote,  and  their  disper- 
sion over  large  portions  of  Asia  and  Africa  so 
extensive,  their  indigenous  locality  eannot  be 
traced  at  the  present  day.  So  fi&r  as  moisture 
is  ooncemed,  the  melon  will  bear  a  tiYxpical 
heat;  and,  generally  speaking,  it  will  not 
succeed  perfectly  in  the  open  air  beyond  the 
48rd  parallel  of  latitude.  Its  range  of 
atmospheric  temperature  may  be  estimated  at 
between  70**  and  80°.  light  is  so  essential, 
that  unless  the  plants  are  kept  near  the  glass, 
no  tolerable  degree  of  flavour  will  be  acquired. 
A  fV«e  admission  of  the  sir  is  also  to  be  re- 
commended, so  fkr  as  it  is  consistent  with  the 
maintenance  of  a  high  temperature. 

MELTING.  The  temperatures  at  which 
solids  melt  are  also  their  freezing  points ; 
the  freezing  of  water  and  the  melting  of  ice, 
for  instance,  both  occur  at  93**  F.  In  addition 
to  the  list  given  under  Fresziko,  are  the  fol- 
lowing melting  points  i — 

TaUow 93*tol3T*F. 

Phosphorus loe"" 

Stearin,  from  hog*8  lard    100** 

Spermaceti 119** 

Margaric  acid 184" 

Potassium    186° 

Yellow  wax 140°  to  140° 

White  wax    156° 

Sodhim 100° 

Sulphur    21«°to934° 

Tin    443° 

Cadmium,  about 143° 

Bismuth    407* 

F  F 
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Lead 012**  F. 

Zinc 773** 

Antimony 809** 

Silver    1878' 

Copper lOOe** 

Gold 2016** 

Iron,Ca8t 2786** 

MEMBRANE.  The  thin  membranes  which 
exist  so  largely  in  animals  are  applied  to  many 
useM  purposes.  The  bladdm  used  for 
covering  vessels,  the  thin  substance  called 
goldbeaters'  sldn,  the  strings  of  catgut  used 
for  musical  instroments — all  are  examples  of 
this  kind.  They  are  briefly  noticed  under 
appropriate  headings  in  this  work. 

MENAI  BBIBOES.  The  Menai  Strait  is 
the  locality  of  two  of  the  finest  engineering 
works  of  our  country;  viz.,  the  Sutpension 
Bridge  of  Telford,  and  the  Tuhvlar  Bridge  of 
Stephenson. 

This  narrow  channel,  about  17  miles  in 
length,  which  separates  the  island  of  Anglesey 
from  the  mainland  of  Wales,  intervenes  on 
the  great  mail-route  from  England,  by  way  of 
Holyhead,  to  the  eastern  coast  of  Ireland. 
Telford's  bridge  was  commenced  Aug.  10, 
1819,  and  the  mail-coaches  drove  over  it  for 
the  first  time  Jan.  80,  1826.  The  distance 
between  the  supporting  pyramids  or  points  of 
suspension  is  560  feet,  and  the  height  of  the 
carriage  way  above  high  water  in  the  Strait  is  100 
feet  The  roadway  of  the  bridge  is  divided 
into  two  carriage  ways,  each  12  feet  wide,  with 
a  footpath  4  feet  wide  between  them.  The 
main  chains  are  16  in  number,  with  a  deflec- 
tion of  87  feet,  thdr  ends  being  secured  in  a 
mass  of  masonry  built  over  stone  arches 
between  each  of  the  supporting  piers.  The 
weight  of  the  chains,  plates,  screw-pins, 
wedges,  and  transverse  ties  ia  898  tons ;  that 
of  the  suspending  rods  and  platforms  is  246 
tons;  making  a  total  suspended  weight  of 
644  tons.  It  is  estimated  tiiat  the  bridge  will 
bear  782  tons  more  than  its  own  weight 

Notwithstanding  the  excellence  of  this 
bridge,  it  was  deemed  inadequate  to  bear  the 
trains  of  the  Chester  and  Holyhead  Railway ; 
and  hence  arose  Mr.  Stephenson's  grand  pro- 
ject for  the  Tubular  Bridge,  This  unequalled 
structure,  called  the  Britannia  Bridge,  con- 
sists of  two  tubes  of  iron  placed  side  by  side, 
through  which  the  up  and  down  trains  of  the 
Chester  and  Holyhead  Railway  respectively 
pass.  The  entire  length  of  each  tube  is  1516 
feet,  and  the  height  above  high  water  102  feet 
Each  tube  consists  of  four  pieces,  the  ends  of 
which  rest  upon  and  are  joined  together  on  a 
central  pier  built  on  the  Britannia  Rock  in  the 
middle  of  the  Menai  Strait,  on  two  towers  on  the 
shores  of  Anglesey  and  Caemunronshire  res- 


peethrely,  and  on  two  abutments  farther  inland 
on  each  coast  There  are  therefore  eight 
tubes  in  all.  The  clear  length  of  each  tube 
reaching  from  the  side-towers  to  the  centxal 
tower  is  460  feet,  so  that  the  entire  length  of 
tube  across  the  Strait  is  920  feet»  leaving  596 
feet  for  the  entire  length  of  the  side  tabes. 
The  top  of  each  tube  forms  a  regular  arch  of 
slight  curvature ;  the  bottom  is  quite  straight 
and  horizontaL  The  interior  height  is  26  feet 
in  the  centre,  and  18  fSaet  9  inches  at  the  ends. 
The  internal  width  is  14  feet  firom  side  to  side. 
The  tubes  are  formed  of  plates  of  wrought 
iron  strongly  riveted  together.  The  weight  of 
each  tube  is  about  5000  tons,  or  10,000 
tons  for  the  whole  of  the  double  tube  of 
iron. 

The  lifting  of  these  tubes  was  the  grandest 
mechanical  operation,  periiaps,  that  the  world 
ever  saw.  The  hydraulic  presses  with  whieh 
the  lift  was  effected  are  displayed  at  the 
Great  Exhibition ;  they  ought  to  be  preserved, 
as  a  memento  of  this  great  engineering  woric. 
It  may  be  interestingto  add  a  record  of  the  dateM 
which  marked  the  progress  of  the  work.  On 
June  80, 1845,  the  bill  sanctioning  the  construc- 
tion of  the  Britannia  Bridge  was  passed  by 
Parliament  In  July  the  preliminary  experi- 
ments to  determine  the  form  of  structore 
commenced ;  April  18, 1846,  the  first  workmcm 
were  engaged  on  the  bridge ;  April  21,  first 
stone  of  the  Britannia  tower  was  laid ;  June 
18, 1847,  the  first  vessels  arrived  with  iron  at 
the  Strait;  August  10,  the  first  rivet  was 
inserted ;  February  22, 1849,  the  Caernarvon 
and  Anglesey  towers  were  completed;  April, 
1849,  the  pontoons  were  brought  to  bear; 
May  4,  first  tube  was  completed  and  platfonn 
cut  away;  June  20,  first  tube  floated;  June 
22,  last  stone  in  Britannia  tower  laid ;  No- 
vember 9,  first  tube  deposited  in  permanent 
bed  ;  December  4,  second  tube  floated: 
Febmaiy  7, 1850,  second  tube  deposited  ou 
permanent  bed ;  March  3,  Caernarvon  small 
tube  lowered ;  March  5,  first  engine  passed 
through  tube,  and  last  rivet  inserted ;  Mandi 
18,  single  line  of  tube  opened  for  public 
traffic :  June  10,  third  tube  of  second  line 
fioated  ;  July  11,  third  tube  deposited ;  July 
25,  last  tube  fioated ;  October  21,  second  line 
of  tube  opened  for  public  traffic 

Moljfheadf  at  which  the  railway  terminates, 
is  a  maiket-town  with  a  good  harbour,  and  is 
situated  on  the  northern  coast  of  Holyhead 
Island.  Holyhead  harbour  is  formed  by  a 
pier  faced  with  hewn  limestone  900  feet  in 
length,  at  the  head  of  which  the  water  is  14 
feet  deep  at  low  tides ;  but  the  government 
and  the  company  are  about  to  incur  a  laxge 
expenditure  in  forming  a  magnificent  barbovr. 
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The  direei  distance  across  from  Holyhead  to 
Kingstown  Harbour  in  the  Bay  of  Dublin  is 
61  miles. 

MENTHA,  is  the  name  of  many  useful 
species  of  plants.  Mentha  piperita  is  the 
common  peppermint,  which,  when  dried,  yields 
a  peculiar  aromatic  odour,  and  a  pleasant 
camphor-like  taste ;  the  dried  herb  is  used 
for  the  preparation  of  a  distilled  water  and  of 
a  volatile  oil;  and  from  the  oil,  of  which 
there  are  three  yarieties,  the  essence  of  pep- 
permint is  prepared.  Afentfta  ptdegium  is  the 
pennyroyal,  which,  besides  being  medicinal  in 
its  natmral  state,  is  made  to  yield  a  distilled 
water,  a  spirit,  and  a  volatile  oil.  Analogous 
products  are  also  obtained  from  a  third  species, 
the  Mentha  viridis  or  epeamUnt. 

MERCATOR'S  PROJECTION.  The  na- 
ture  of  this  useful  variety  of  chart  is  briefly 
noticed  under  Map-Making. 

MERCURY,  or  QUICKSILVER.  This 
metal,  which  possesses  the  remarkable  pro- 
perty of  being  fluid  at  usual  temperatures, 
has  been  known  from  the  remotest  ages. 
Although  it  is  met  with  in  very  large  quantity, 
yet  the  mines  occur  in  comparatively  few 
places ;  those  of  Almaden  in  Spain,  and  Idria 
in  Camiola,  are  the  most  important  There 
are  however  mines  of  this  metal  in  Hungary, 
Transylvania,  and  the  district  of  Zweibriicken 
in  Germany.  Mercury  has  been  obtained  for 
a  very  long  time  in  China  and  Japan,  and 
although  the  amount  of  the  produce  is  un- 
known, there  is  every  reason  to  think  it  is 
considerable ;  it  is  also  found  at  Huancavelica 
in  Peru.  The  average  yearly  produce  is  esti- 
mated at  about  2000  tons,  of  which  about 
two  thirds  come  from  Almaden.  The  quantity 
brought  to  England  in  1848  was  1,562,603  lbs. 
and  in  1849  it  rose  to  3,682,592  lbs  ;  in  1850 
it  was  very  much  smaller,  owing  to  monopoly 
arraogements. 

Mercury  is  always  obtained  from  cinnabar, 
which  is  a  bisulphuret  of  the  metal;  it  is 
found  in  the  red  sandstone  associated  with 
coal  at  Almaden ;  sometimes,  as  in  the  district 
of  Zweibriicken,  the  cinnabar  occurs  in  the 
subordinate  porphyries ;  and  at  Idria  in  the 
subordinate  bituminous  schist,  but  rarely  in 
limestone  itselH 

Various  processes  are  adopted  for  the  pur- 
pose of  separating  the  mercury  from  the  ore, 
all  of  which  depend  upon  the  volatility  of  the 
metal,  ita  conversion  into  vapour  in  distilling 
vessels  or  retorts,  and  its  condensation  by 
cold.  In  order  to  separate  the  sulphur  from 
the  metal,  either  iron  or  lime  may  be  em- 
ployed ;  the  first  forms  sulphuret  of  iron,  and 
the  latter  of  ealdum,  with  the  sulphur,  and 
the  metai  is  thus  aetfr^  volatilised,  and  con- 


densed.   The  retorts  employed  are  made  of 
oast  or  sheet  iron  or  earthenware. 

Mercury  is  fluid  at  ordinary  temperatures,  is 
of  a  silvery  white  colour,  and  possesses  a  high 
degree  of  lustre ;  it  is  inodorous,  tasteless, 
unacted  upon  or  very  slightly  by  exposure  to 
air  at  common  temperatures,  and  not  at  all 
by  water  at  any  temperature.  The  specific 
gravity  of  mercury  is  about  18*568.  It  boils 
at  670*.  At  40°  below  zero,  mercury  becomes 
solid,  crystallises  in  octahedrons,  and  gives  a 
dull  sound  like  lead ;  at  the  moment  of  conge- 
lation it  contracts  considerably ;  when  in  this 
state  it  is  malleable,  and  may  be  cut  with  a 
knife.  It  is  only  on  some  few  rare  occasions 
that  our  Arctic  explorers  have  encountered  a 
cold  so  intense  as  to  freeze  mercury ;  in  such 
case  a  tpirit  thermometer  is  the  only  one 
available,  for  spirit  has  never  yet  been  frozen 
or  solidified. 

The  number  of  valuable  compounds  which 
mercury  forms  with  other  substances  is  very 
considerable.  The  binoxide  is  a  dark  red 
crystal  used  in  medicine.  The  protochloride 
constitutes  calomel,  and  the  bichloride  corrtMJve 
iubUmate.  The  bi-sulphuret  yields  cinnabar  or 
ffermUlion ;  and  another  combination  of  mer- 
cury and  sulphur  forms  Ettuop**  mineral.  The 
sulphate  of  mercury  is  Tvrbeth  mineral.  The 
fulminate  of  mercury  forms  detonating  powder. 
All  the  alloys  of  mercury,  or  combinations  of 
mercury  with  other  metals,  are  called  ama/- 
^offu,  and  are  noticed  elsewhere.  [Amaloam.] 

The  uses  of  mercury  in  the  arts  are  most 
varied  and  abundant  A  few  among  them 
will  be  found  briefly  noticed  under  Babo- 
METEB,  Button  Mantttactitbe,  Oildino, 
Pendulum,  Photography,  Silvering,  Ther- 
mometer. All  these  relate  to  mercury  in 
its  liquid  or  metallic  form ;  the  chemical  com- 
pounds of  mercury  with  other  substances 
have  a  still  more  extensive  range  of  useftdness. 
The  medical  use  of  mercury  lies  beyond  the 
scope  of  this  volume. 

MERTHYR  TYDVIL.  This  town,  one  of 
the  most  important  in  South  Wales,  is  the 
centre  of  the  great  iron  smeltusg  operations 
of  that  country.  The  stores  of  iron  and  coal 
in  the  immediate  neighbourhood  are  most 
abundant;  and  the  smelting  is  carried  on 
upon  a  larger  scale  than  at  any  other  spot  in 
the  kingdom.  In  the  immediate  vicinity  of 
Merthyr  are  the  Dowlais  works  of  Sir  John 
Guest,  the  Cyfarthfa  works  of  Messrs.  Craw- 
shay,  the  Plymouth  works  of  Messrs.  Hill,  the 
Pen-y-darren  works  of  Messrs.  Thompson, 
and  two  or  three  of  smaller  rank.  At  no  great 
distance  from  Merthyr  are  the  large  iron-works 
of  Hirwain,Aberdare,  Pentwain,  Varteg,Blae- 
mnron,  Biyn-Mawr,  Naat-y- Olo,  Ebbw  Val^ 
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Beaufort,  Sbhowy,  HhimBey,  and  many  more. 
At  the  Dowlais  worics  (the  larf  est  in  the  worid ) 
there  are  18  blast  fnrnaoes,  TT  puddling  ftir- 
naoee,  60  balling  tonaoes,  besides  a  number 
of  refining  fumaeaa.  Abont  1000  tons  of  ooals 
per  day  are  i\9ei  at  the  works ;  and  in  bosr 
times  from  5000  to  6000  persons  are  employed. 
The  qnantities  of  iron  and  ooal  sent  down  the 
TaffValley^  byrallwi^  and  eanal,  ft«m  the 
Merthyr  dislnet  to  Cardiff,  are  immense. 

MESSINA.  The  produce  and  industry  of 
MeasiBa  reeeive  a  litde  illustration  under 

SlGILT. 

MESTA.  The  Mesta  is  averypeonliar  kind 
of  right  of  pasturage  in  Spain.  Spain  has  vast 
Iraeta  of  nnolumed  pasture-land  on  wMeh  the 
wealthy  owners  of  flodts  claim  prescriptiTe 
right  to  pasture  their  sheep  at  the  proper 
seasons. 

The  number  of  migratory  sheep  at  the  be- 
ginning of  the  present  eentury  amounted  to 
about  fire  millions.  In  the  month  of  April 
the  flocks  leave  the  plains  of  Andalnoia  and 
Eatremadura  for  the  cooler  pastures  of  Leon, 
the  two  OastUlea,  and  Aragon,  whenee  they 
begin  to  return  southwfmls  in  October)  ft^ 
the  lands  depastured  during  the  winter  months 
a  low  priee  is  paid,  regulated  by  usage,  and  on 
which  no  advance  is  allowed.  The  sheep  are 
divided  into  flocks  of  10,000,  each  managed  by 
k  conductor,  who  has  under  him  50  shepherds 
and  as  many  dogs.  They  pass  unmolested, 
and  feed  over  the  paatnres  and  commons  that 
lie  on  their  road ;  they  are  not  allowed  to  tra- 
verse cultivated  lands,  but  the  proprietors  of 
such  lands  are  obliged  to  leave  a  cloar  space, 
85  yards  wide  on  each  side  of  the  road,  for  the 
passage  of  the  flocks.  At  night  they  are  penned 
in  with  netUnga  made  of  the  esparto  rush. 
The  different  routes  and  the  length  of  each 
day's  journey  in  these  migrations  are  fixed  by 
immemorial  usage.  Lambing  takes  place 
during  the  winter  sojourn  in  the  south.  The 
sheep-shearing  oommencea  in  May  on  the 
northward  journey,  and  is  eflbcted  in  vast 
buildings  by  the  roadside,  called  SaquUeos^ 
capable  of  containing  60,000,  and  some  of 
them  60,000  sheep  ;  the  principal  of  these 
buildings  are  in  the  environs  of  Segovia. 

The  wool  of  the  sheep  belonging  to  the 
MeUa  is  celebrated  for  its  fineness,  length  of 
fibre,  and  silky  softness :  this  excellence  is 
said  to  be  owing  to  the  habits  of  the  sheep, 
whereby  they  are  led  to  live  in  almost  always 
the  same  temperature.  The  meat  of  these 
sheep  is  however  of  inferior  quality. 

The  mesta  is  very  unpopular  in  Spain,  for 
the  following  among  other  reasons— -the  num- 
ber of  persons  (40,000  or  50,000)  whom  it 
lakM  ftom  the  cultivatioa  of  the  soil;  the 


immense  extent  of  valuable  lahd  kept  out  of 
cultivation ;  the  continual  trespass  on  tho  cul- 
tivated lands  near  the  route  taken  by  the  flocks 
in  their  migration ;  the  scarcity  of  food  for 
the  stationary  sheep  in  the  line  of  march ;  the 
loss  in  an  agricultural  point  of  view  (in respect 
to  manure)  of  the  sheep  never  being  penned 
on  arable  land ;  and  the  despotic  behaviour  of 
the  shepherds,  who  are  protected  in  their  im- 
proper privileges  and  conduct  by  the  tribunal 
of  the  mesta.  All  attempts  to  abolish  the 
mesta  have,  however,  failed. 

METALS ;  METALLUBGY.  The  metals 
form  a  numerous  and  highly  important  class 
of  simple  or  elementary  bodies.  They  amount 
in  number  to  upwards  of  forty.  They  are, 
given  alphabetically,  as  follows  ;—^/tttBiiiif«i, 
anflmofiy,  anenic^  barium^  hitmuth^  ctubmam^ 
ca/diim,  eerivm^  chrcmiufii^  cobalt^  columbium, 
copper,  gulciniumi  gold,  iridium,  iron,  laianiumj 
lead,  lithium,  magneiium,  manganese,  mercurg, 
molybden,  nickel,  o$mium,  paUMilum,  phUina, 
poiastium,  rhodium,  silver,  sodium,  strotUium, 
tellurium,  thorium,  tin,  titanium,  tungsten,  tira- 
nium,  ffonaditan, yttrium,  zinc,  zirconium,  Sctiue 
chemists  rank  selenium  and  silicium  also  among 
the  metals,  and  a  few  newly  discovered  metals 
are  now  i^ndergoing  examination. 

With  the  exception  of  mercury  all  metalii 
are  solid  at  the  usual  temperature  of  the  air, 
and  the  colour  of  most  of  them  is  grayish- 
white.  The  lustre  of  metals  is  great  and  pt'cu- 
liar,  and  is  well  known  by  the  name  of  ihe 
metallic  lustre;  they  diflbr  however  very  con- 
siderably in  the  degree  in  which  they  possess 
this  property.    When  reduced  to  a  state  of 
minute  division,  the  metallic  lustre  is  lost  but 
tho  colour  remidns.  The  metals  are  generally 
reckoned  perfectly  opaque,  even  when  reduced 
to  thin  leaves ;  but  it  Is  found  that  gold  loaf 
which  is  tojfloo  port  of  an  inch  thick,  sufl^Ts 
light  to  pass  through  it,  and  it  has  a  green 
colour;  it  is  therefore  extremely  probable  that 
all  metals,  if  they  could  be  rendered  equally 
thin,  would  also  be  translucent.    There  are 
some  metals,  such  as  lead,  tin,  copper,  and 
iron,  which,  when  rubbed,  emit  a  peculiar  and 
disagreeable  smcU ;  and  others,  such  as  ar- 
senie  and  antimony,  which  emit  an  odour 
when  heated.  All  the  metals  are  heavier  than 
water,  except  sodium  and  potassium.    Plait - 
nnm  is  the  heaviest.    About  one  half  of  them 
are  ductile  or  malleable,  and  the  other  half 
brittle.  Gold  is  the  most  ductile  and  the  most 
malleable,  iron  is  the  most  tenacious,  and 
titanium  the  hardest,  in  their  native  state. 
The  elasticity  and  sonorousness  of  mctaU  aro 
generally  associated  with  their  degree  of  hard- 
ness. There  are  not  however  any  metals  which 
are  by  themtielves  either  very  elastic  or  sono* 
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roiu }  but  there  are  alloys  whiob  posaess  these 
properties  in  a  high  degree,  as  for  example 
those  of  copper  and  tin. 

Metals  are  sometimes  lamellar,  sometimes 
granular,  and  frequently  crystalline :  indeed, 
some  of  them,  and  more  especially  copper, 
occur  orystalhsed  in  the  form  of  the  cube  and 
ita  varieties.  Bismuth  is  a  metal  which  may 
be  artificially  crystallised  in  cubes  with  great 
facility. 

No  particular  effect  has  been  attributed  to 
the  agency  of  light  upon  metals.  The  metals 
are  good  conductors  of  heat;  some  of  them 
rank  in  the  following  order  in  this  respect — 
^old,  ailver,  platina,  copper,  iron,  ainc,  tin, 
lead.  Their  capacity  for  heat  ranges  them 
in  a  difierent  order,  bismuth  and  lead  taking 
the  lead.  Immediately  that  heat  pervades  the 
metals,  and  before  it  fuses  them,  it  expands 
them  in  all  directions.  This  dilatation  is 
different  in  different  metals ;  it  varies  also  in 
the  same  metal  with  every  degree  of  the  ther- 
mometric  scale }  but  from  the  freezing  to  the 
boiling  point  of  water  it  may  however  be  re- 
garded as  nearly  constant.  The  fusing  point 
of   metals  varies   extremely.      [Fbeezino  ; 

MSLTINO.] 

Some  metals  are  rolatilised  at  moderate  de- 
grees of  heat  :  among  these  are  mercury, 
cadmium,  arsenic,  tellurium,  zinc,  potassium, 
and  sodium ;  but  there  are  others  which  may 
be  exposed  to  the  most  intense  heat  of  a  wind 
famace  without  being  at  all  vq^orised. 

The  relative  conducting  powers  of  the  prin- 
cipal metals  for  electricity  are  as  follow: — 
eopper,  gold,  silver,  zinc,  platina,  iron,  tin, 
lead,  mercQiy,  potassium.  £aoh  of  the  follow- 
ing metals  is  positive  with  relation  to  those 
which  follow  it: — zinc,  lead,  tin,  iron,  anti- 
mony, bismuth,  eopper,  mercury,  silver,  gold, 
tellurium,  palladium,  platina.  There  are  two 
metals  only  which  are  capable  of  being  ren- 
dered permanently  magnetio,  namely,  iron 
and  nickel ;  the  former  of  these  only  is  met 
with  possessing  this  property  in  nature ;  it  is 
an  oxide  of  iron,  and  commonly  called  the 
loadstone.  Most  of  the  metals  combine  with 
each  other  and  ferok  oompounds  differing  very 
roaterially  in  properties  from  their  constituent 
metals.  [AujOys.]  All  metals  unite  with  ex- 
yffen,  but  vrith  different  degrees  of  facility  and 
affini^S  most  of  them  combine  with  more 
than  one  proportion  of  oxygen  and  some  of 
them  with  several  proportions.  A  few  of  these 
compounds  form  acids,  but  most  of  them  ox- 
idea.  Hydrogen,  chlorine,  bromine,  sulphur, 
iodine,  and  phosphorus,  all  combine  with  some 
or  other  of  the  metals.  Some  metals,  as 
potaaeiom,  sodium,  and  manganese,  decom- 
poae  water  even  at  oommon  toraperatureS) 


combining  with  its  oxygen  and  evolving  the 
hydrogen ;  others,  as  iran  and  zinc,  require  to 
be  strongly  heated,  or  the  presence  of  an  acid, 
to  effect  this  decomposition. 

Although  most  metals  are  dissolved  by 
acids,  yet  platina  and  gold  are  exceptions  to 
it,  these  and  some  others  requiring  chlorine, 
and  generally  in  the  nascent  state  called  aqun 
regia. 

Metallurgy i  or  the  separation  of  metals  ixam 
their  ores  and  from  other  compounds,  varies 
in  its  processes  according  to  the  metal;  for 
which  see  Coppeb,  Gold,  Ibon,  Lbad,  ^. 
The  working  of  metals  into  usefiU  forms  con- 
stitutes the  basis  of  such  numberless  mechan- 
ical arts  that  we  cannot  here  even  enumerate 
t)iem ;  the  principal  among  them  will  be  found 
under  their  proper  headings. 

In  relation  to  commerce,  the  metals  form  a 
very  important  section  of  our  Exports  and 
Imports.  4^^^S  o^  Imports  for  1840  and 
I860  we  find  the  following : — 

»m,  1810. 

Copper  and  eopper  orei  47,488  tuna  45,080 

Wrought  copper     i  51,606  cwts.  07,706 

Iron  in  bars  i    .    .  a9,30e  tons  84,066 

Steel     I    .    «    «    .  l,0iatons             40 

Lead    «    4    i    i    .  7,916  tona  11)077 

Zino     ....    *  IdjOldtons  18^690 

Tin       35,827  cwts.  83,3014 

Mcreury    .    »    «    4  ft8,0d9  ewta,  0^170 

Watches    .    <    .    .  66,805/.  07,245/» 

Our  Exports  of  metals  in  the  same  two 
years  included  the  following : — 

1840.  laso. 

ll'ofl,pig,bar,ttnd|     507^4,7^,^3  015^150 

wire     ...     J 

Iron,  cast ....      lft,540  totis  21,201 

Iron,  wrought    ,    .    117,481  tons  190,514 

Steel,  unwroilght    .        8,097  tons  10,587 

Brass 23,811  cwts.  25,800 

Copper      ....    409,603  cwts.  422,309 

lead 17,027  tons  22,083 

Tin,  itnWtoUght      .      35,292  cwts.  31,663 

tin  plates      .    .    .    709,788/.  928,181/. 

Machinery    .    .    .    700,631/.  1,043,704/. 

CuUety  and  haM- 1  j,  301,315/.        «,689,728/. 
ware      .    .    .  ; 

tn  respect  to  Exhibili<ms  of  Manniactures, 
such  as  that  which  so  largely  attracts  public 
attention  in  1851,  the  metals  form  by  far  the 
most  bulky  of  the  speoimenSi 

MET£ORIG    STONES.    [Stokes,  Mis* 

TBORIC] 

METEKS.  The  increased  use  of  gas  for 
lighting  streets  and  buildings  has  lad  to  the 
invention  of  a  number  of  gas-nuten.  In  the 
early  stage  of  tho  system,  gas  was  charged  for 
at  so  much  x)er  light,  according  to  the  ntuabar 


1109 


MBTBONOME. 


MEUSE. 


1200 


of  holes  in  the  ring  of  the  burner ;  but  it  has 
become  gradually  admitted  that  a  more  equi- 
table principle  would  be  to  charge  for  the 
quantity  actually  consumed.  This  is  done  by 
measure ;  and  a  gas-meter  determines  the 
number  of  cubic  feet  consumed.  The  meter 
is  placed  at  some  spot  between  the  main  and 
the  burner,  so  that  all  the  gas  must  pass 
through  the  meter  before  reaching  the  burner. 
The  meter  is  a  hollow  box,  and  in  most  cases 
contains  water  in  some  of  the  interior  com- 
partments ;  but  whether  so  or  not,  the  pro- 
gress of  the  gas  through  the  meter  moves  a 
system  of  wheel-work,  by  which  index  hands 
shew  the  amount  which  has  passed. 

METRONOME.  This  ingenious  instru- 
ment  was  introduced  about  the  year  1814,  by 
John  Maelzel  (civil  engineer  and  mechanician 
to  the  Emperor  of  Austria),  for  the  purpose 
of  determining  the  movement,  t.  e,  the  quick- 
ness or  slowness,  of  musical  compositions.  Of 
Maelzel's  Metronome  there  are  two  kinds.  The 
one  is  a  pendulum  kept  in  motion  by  a  spring 
and  wheelworic,  and  which  ticks  the  vibrations : 
— ^the  other  is  also  a  pendulum,  but  without 
any  machinery,  and  acting  only  so  long  as  the 
force  of  the  impulse  given  shall  last  The 
former,  therefore,  it  will  be  obvious,  is  com- 
pUoated  and  expensive ;  the  latter  is  simple 
and  cheap. 

Much  opposition  was  made  to  the  use  of 
this  excellent  instrument,  when  first  intro- 
duced ;  but  it  is  gradually  coming  into  exten- 
sive use. 

Mr.  Greaves  of  Sheffield  has  lately  regis- 
tered a  veiy  simple  and  cheap  metronome. 
In  size  and  form  it  resembles  a  small  watch, 
and  can  be  carried  in  the  waistcoat  pocket.  It 
consists  of  a  case  containing  a  tape  40  inches 
long,  which  can  be  drawn  out  to  any  required 
length,  and  be  there  retained  by  a  stop.  The 
extreme  end  of  the  tape  being  held  by  the 
finger  and  thumb,  the  case  forms  the  bob 
of  a  pendulum,  which  may  be  swung  to  and 
fro.  Instead  of  holding  it  between  the  finger 
and  thumb,  a  small  spring  affords  the  means 
of  attaching  it  to  a  pianoforte  or  a  music  stand. 
As  all  pendulums  oscillate  a  certain  number 
of  times  in  a  minute  according  to  the  length, 
the  tape  is  drawn  out  more  or  less  according 
as  the  osdUations  are  to  be  slow  or  quick ; 
and  this  depends  upon  the  tune  of  the  piece 
of  music.  The  tape  has  marks  to  indicate  any 
number  of  oscillations  per  minute  from  60  to 
160 ;  and  it  is  also  marked  with  those  Italian 
words  which  serve  to  point  out  the  quickness 
or  slowness  of  a  piece  of  music:  such  as 
preaiOf  jpirifOM,  vivace,  allegro,  poeo  allegro, 
moderaio,  allegretto,  andatUe,  andanlino,  lar- 
ghaitOf  lento,  largo,  grave,  adagio. 


MEURTHE.  In  this  department  of  France 
a  veiy  large  quantity  of  wine  is  made ;  in  or- 
dinary years  the  produce  is  20  to  21  million 
gallons.  The  surplus  over  the  home  consump- 
tion is  sold  into  Alsace  and  the  department  of 
Vosges.  In  the  arrondissement  of  Sarrebourg, 
where  the  climate,  owing  to  the  proximity  of 
the  Vosges  mountains,  is  colder  than  in  the 
rest  of  the  department,  the  vine  is  not  cultiva- 
ted at  all.  Rape  is  extensively  grown,  both 
for  green  food  and  for  making  oil.  Hay  is 
abundantly  produced  along  all  the  river  bot- 
toms. Potatoes,  potherbs  of  all  kinds,  and 
fruits  are  largely  cultivated.  Iron  ore  is  found, 
but  too  poor  to  be  worth  digging  for.  Building 
stone,  marble,  and  limestone  are  quarried; 
lithographic  stone,  red  and  gray  granite,  grind- 
stone  grit,  glass  sand,  potter's  clay,  &Cy  are 
found.  A  mine  of  salt-rock  at  Vic,  and  several 
salt-springs,  are  the  most  valuable  mineral 
treasures  of  the  department. 

The  industrial  activity  of  the  department 
has  been  greatly  developed  within  the  last  few 
years,  and  is  exerted  on  a  great  variety  of  pro- 
ducts, among  which  are — ^woollen  doth,  calico, 
canvas,  embroidered  muslins  and  cambrics, 
playing  cards,  room  paper,  cut  and  plate  glass, 
tobacco  pipes,  oil,  mineral  adds,  cotton  twist, 
gloves,  beet-root  sugar,  candles,  basket  and 
wood  work,  &c.  There  are  also  some  iron  and 
bell  foundries,  numerous  glass-works,  tan- 
yards,  paper  mills,  dye  houses,  and  potteries. 
Of  the  articles  just  enumerated  and  of  its 
agricultural  produce  the  commerce  of  the  de- 
partment is  composed. 

MEUSE.  This  is  another  of  the  French 
departments,  deriving  its  name  from  an  im- 
portant and  busy  river.  The  lower  part  of  the 
basin  of  the  Mouse  indudes  a  good  deal  of 
fertile  flat  land,  with  not  a  few  marshes  and 
peat  bogs ;  the  upper  part  of  it  is  in  general 
fertile,  and  presents  some  pretty  and  some 
bold  scenery.  The  basin  of  the  Meuae  com- 
municates with  those  of  the  Rhine,  the  Seine, 
and  the  Schdde,  by  means  of  cansJs. 

In  the  department,  hemp,  flax,  and  oleagi- 
nous seeds  are  cultivated.  Cattle,  swine,  and 
goats  are  numerous ;  horses  are  smalL  Oooee- 
berries  and  strawberries  are  grown  in  yety 
large  quantities  in  the  ndghbourhood  of  Bar- 
le-Duc  and  Ligny,  whence  they  are  largely 
exported  in  the  preserved  state.  Gmy^ire  and 
cream  cheese  are  made  in  the  arondissement 
of  Commeroy.  About  20  to  24  million  gaUnna 
of  wine  are  made  annually,  two-thirds  of  which 
are  consumed  on  the  spot,  and  the  remainder 
is  exported  to  Belgium. 

Several  iron  mines  are  worked ;  good  build- 
ing stone,  mari,  potters'  day,  and  slates  are 
found.    Fo88^a  of  great  variety,  and  aon^e  of 
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laxge  dimeDBions,  are  met  with.  The  chief  ma- 
nnfaetiires  are — ^bx>ii,  made  in  about  forty  forges 
and  furnaces,  cotton  doth  and  twist,  hosiery, 
dlf  glass,  paper,  pottery,  beer,  leather,  inferior 
brandy,  ic  The  commerce  of  the  department 
is  fed  by  the  articles  ahready  enumerated,  and 
by  timber,  oak  ataves,  dorer  seed,  batter,  fat 
pork,  bid^  wool,  confectionary,  <fec. 

MEXICO.  Hunboldt  asserts  that  within 
these  states  almost  all  the  vegetable  produc- 
tiona  may  be  grown  which  are  found  between 
the  equator  and  the  polar  circle.  Any  enu- 
meration of  them  h^  would  therefore  be 
mmeeessaiy.  The  agriculture  of  the  table- 
lands does  not  supply  any  artide  for  expor- 
tation* Cotton  is  grown  along  the  shores  of 
the  Pacific,  and  in  the  Talley  of  the  Bio  Nasaa, 
in  A  deep  depression  of  the  northern  table 
land ;  and  coffee  on  the  eastern  coast,  west  of 
the  town  of  Vera  Cruz ;  sugar  is  caltivated  in 
many  places,  and  a  considerable  quantity  is 
e^orted;  cocoa  is  collected  in  the  low  countiy 
along  the  river  Huasaoualoo;  and  indigo 
along  the  southern  coast,  but  only  for  home 
consumption.  Tobacco,  which  in  many  parts 
auceeeds  yeiy  well,  is  only  permitted  to  be 
grown  in  certain  places. 

The  domestic  animals,  brought  over  from 
Europe  by  the  Spaniards,  have  multiplied 
greatly  in  Mexico,  owing  to  the  wide  tracts 
whieh  are  not  or  cannot  be  cultivated,  and 
which  afford  pasture-ground  for  nine  or  ton 
months  of  the  year.  Cattle  is  abundant,  both 
on  the  table-lands  and  the  lower  tracts. 
Jerked  beef  and  horns  are  exported.  Sheep 
are  numerous  on  the  table-lands,  especially 
on  the  northern,  which  are  much  drier;  and 
wool  is  an  article  of  exportation.  Horses 
abound  generally.  Horses  and  mules  sre  ex- 
ported in  great  numbers  to  the  United  States. 
On  the  great  plains  bordering  on  the  Bed 
Biver  and  the  Arkansas  the  American  bufiUo 
abounds.  Oame  is  abundant,  especially  deer 
and  hares.  The  cochineal  insect  is  reared 
with  great  cara  on  the  table>land  of  Mixtecapan, 
whence  by  far  the  greatest  part  is  brought  to 
the  markets  of  the  world. 

Mexico  is  noted  for  its  mines  of  gold  and 
nlver.  The  gold  mines  occur  chiefly  on  the 
western  aide  of  the  Sierra  Madre,  north  of 
iU*'  N.  lat :  the  silver  mines  are  richest  on 
the  mountains  which  rise  on  the  table -lands, 
and  in  those  which  border  their  margin.  Be- 
sidea  the  precious  metals,  Mexico  has  abund- 
ance of  copper,  iron,  and  lead,  which  are 
woriced.  The  iron  mines,  however,  have  only 
bem  opened  since  the  year  1820.  A  quiok- 
ailver  mine  is  worked  at  S.  Onofre,  on  the 
northern  declivity  of  the  Sierra  Madre.  The 
carbonaie  of  aoda,  which  is  necessary  for  the 


smelting  of  the  silver  ore,  is  collected  in  several 
lakes,  where  it  is  found  crystallised  on  the 
surface  in  great  abundance. 

Before  the  Mexican  Bevolution  in  1810, 
there  were  many  flourishing  manufactures  in 
Mexico,  the  annual  produce  of  which  amounted 
to  from  eight  to  ten  millions  of  Spanish 
dollars,  or  about  two  millions  of  English 
money.  The  most  considerable  were  those  of 
cotton  and  wool  in  the  towns  of  Puebla, 
Cholula,  Tlascala,  Queretaro,  Lagos,  Guada- 
laxara,  and  Tezcuco.  The  manufactures  of 
soap,  leather,  and  saddlery  were  also  con- 
siderable. The  manufacturers  owed  their 
prosperity  to  the  high  price  at  which,  under  a 
system  of  monopoly,  European  goods  were 
sold  in  that  countiy.  After  the  harbours  were 
thrown  open  to  a  free  trade  (in  1820)  the 
manufactures  began  to  decline,  and  are  now 
much  diminished. 

The  commercial  intercourse  between  the 
coast  and  the  table-lands  is  difficult  on  account 
of  the  steep  ascent  to  the  teble-lands  friom  the 
coast  Even  in  those  parte  where  there  is  no 
obstacle  to  the  use  of  carriages,  the  goods  are 
commonly  carried  by  mules,  on  account  of  the 
great  number  of  these  animals,  and  the  low 
price  at  which  they  are  bought. 

The  maritime  commerce  is  considerable; 
but  it  is  carried  on  chiefly  in  foreign  vessels, 
Mexico  possessing  few  vessels  of  her  own.  In 
the  boginning  of  the  present  century  the  ex- 
porte,  according  to  Humboldt,  amounted  to 
22,000,000  of  Spanish  dollars,  and  the  im- 
porto  to  15,000,000  of  dollars.  Between  1820 
and  1830,  however,  the  exports  considerably 
diminished,  on  account  of  the  comparatively 
small  produce  of  the  mines,  the  predous 
metals  constituting  the  prindpal  artide  of  ex- 
portation. The  coinage  of  gold  and  silver  in 
Mexico  in  1840  amounted  to  10,141,816  dol- 
lars. The  amount  of  gold  coined  in  Mexico 
in  the  18  months  ending  June,  1849,  was 
1,301,416  dollars,  and  of  silver,  27,008,980 
dollars;  which,  with  nine  or  ten  million  dol- 
lars' worth  left  xmooined,  present  a  total  of 
about  88,000,000  dollars'  worth  raised  in  18 
months.  It  is  understood  that,  but  for  the 
high  price  of  quicksilver  for  smelting  or  amal- 
gamating, the  produce  wotdd  have  been  larger. 

The  total  Mexican  exports  are  estimated  at 
about  20,000,000  dollars,  of  which  18,000,000 
are  in  predous  metals.  The  British  and  Irish 
produce  exported  to  Mexico  in  1848  was 
valued  at  940,987/.  Our  imports  from  Mexico 
consist  chiefly  of  cochineal  and  logwood. 

The  aboriginal  architecture  of  Mexico  re- 
sembles that  of  Egypt,  not  only  in  the  vast 
scale  and  massiveness  of  ite  monuments,  but 
in  the  application  of  the  pyramid,  or  of  forms 
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•(Hnposad  of  it  Pyraoids  not  iaMat  to 
those  of  Egypt)  and  some  of  even  stiU  largev 
dimensions  in  their  plan  or  hasof  exist  in  the 
Mezioan  territoriea}  and  examples  of  the 
second  olass  ooour  in  pyramid  towersi  eonsifit- 
ing  of  a  series  of  truncated  pyramids  plaoed 
one  ahove  another^  each  suocessive  one  being 
smaller  than  the  one  on  which  it  immediately 
rests,  so  that  it  stands  upon  a  platform  or 
terrace<  At  Teotihuacan,  about  eight  leagues 
to  the  north-east  of  the  dty  of  Mexico,  are  an 
immense  number  of  pyramids,  sereral  hundred 
small  ones  ranged  in  files  or  lines,  and  two 
larger  ones  consecrated  to  the  sun  and  moon. 
Besides  monuments  which  are  chiefly  works 
of  magnificence,  others  exist  which  attest  the 
high  degree  of  oiviliEation  attained  by  the 
aboriginal  nations  of  Mexicoi  such  as  Cyclo- 
pean roads  and  bridges*  The  former  of  these 
were  constructed  of  huge  blacks  of  stone,  and 
frequently  carried  on  a  continued  level*  so  as 
to  be  riaduets  across  valleys. 

MEZZOTIl^TO  is  a  peculiar  mode  of  en- 
graving designs  of  any  description  upon  platea 
of  copper  or  steel.  In  this  style  of  engraving, 
whioh  essentially  difibrs  from  eveiy  other,  the 
suxfaoe  of  the  plate  is  first  indented  or  hacked 
all  over  by  the  action  of  an  instrument  some- 
thing like  a  ehisel,  with  a  toothed  or  serrttted 
edge,  ealled  a  crudUf  or  mezzotinto  ground*r» 
This  tool,  being  rooked  to  and  fro  u\  many 
direotionSfindentA  or  barbs  the  plate  uniformly 
over  its  faee,  and  produoes  what  is  called  the 
mezzotinto  grain  or  grounds  The  barb  or 
nap  thus  ^oduced  retatna  the  printing  ink) 
and  if  in  this  state  of  preparation  an  impres- 
sion were  taken  firom  the  plate  upon  paper, 
it  would  be  uniformly  of  a  deep  black  colour* 

The  meaaotinto  ground  having  been  laid, 
the  business  of  the  artist  properly  commenoea. 
Having  traced  or  drawn,  with  a  pencil  or  other 
instrumentt  his  outline  upon  the  paper  (un- 
less, indeed,  as  is  sometimes  the  case,  this 
should  have  been  etched  by  the  ordinary  prO' 
0688  previous  to  the  mezzotinto  ground  having 
been  laid),  he  proceeds  to  eut  away  the  nap 
or  ground,  in  ooniormi^  with  the  design,  from 
all  thoee  parte  which  are  not  intended  to  be 
perfectly  Uaok  in  the  impreaaian.  The  instru- 
ments required  for  this  puipose  are  icraptn 
and  burnukert.  With  the  former  he  scrapes 
away  more  and  more  of  the  gronnd  in  pro- 
portaon  to  the  brightness  of  the  light*  and  the 
burnishers  are  used  to  produce  perfect  white- 
neaa  where  it  is  required,  as  the  high  lights 
on  the  forehead  or  tip  of  the  nose,  or  white 
linen  in  a  portrait,  &e.  As  tbeVork  proceeds 
it  may  be  blackened  with  ink,  applied  with  a 
printer's  ball  or  otherwise,  to  ascertain  the 
efieot]  afUr  which  the  aoraping  maf  be  again 


pveeaaded  witli,  tlia  artist  taiking  aan  idwafa 
to  e<muiienoe  where  the  strengesl  lighla  an 
intended  to  appear. 

The  great  fiicility  with  which  mezaotintoa 
are  executed,  as  C(nnpared  witii  line  engravings, 
will  be  obvious,  seeing  that  it  is  much  easier 
to  scrape  or  burnish  away  parts  of  a  dark 
ground  corresponding  with  any  design  sketched 
upon  it  than  it  is  to  form  shades  upon  a  white 
^ound  by  an  infinite  number  of  strokea, 
hatohes,  or  points,  made  with  the  grarer  or 
etching  needle.  Herein  consists  the  leading 
differenoe  between  this  and  all  other  Inodea 
of  engraving ;  for,  while  the  process  in  eaeh 
of  these  is  invariably  from  light  to  dark,  in 
meaaotinto  it  is  from  dark  to  light ;  and  eveo 
the  very  deepest  shades  are  produced,  as  we 
have  seen,  before  the  design  ia  eommeneed. 
The  oharaoteristio  or  distinguishing  exceUaaee 
of  mezzotinto  engraving  would  seem  to  con- 
sist in  the  rich  profundity  of  its  shadowBi  and 
its  ehief  defect  seems  to  be  a  efureepondiag 
poverty  in  the  lights.  lithography  haa  tf 
laie  yearsi  in  a  great  degree^  superseded 
mezzotint 

MIOA  ia  a  mineral  which  usually  oeems  in 
thin  plates,  semi-tronsparant,  and  of  a  peon- 
liar  luatre.  It  consists  chiefly  of  aiiion  and 
alumina,  with  amaU  proportionf  of  potash, 
lithia,  and  otho  substanoes.  It  la  veiy  naefnl 
for  mapy  qptieal  purpoaesi  ainee  it  ia  eaaaljr 
separable  into  yery  thin  platea,  and  ia  in  thai 
state  almost  transparent 

Mica  gives  the  name  of  aika  $cMtt  to  one 
of  the  eariiest  grctupa  of  atratified  rooka  known 
to  geologists,  and  ¥017  extensively  disfeributed 
throughont  the  mountain  regions  of  the  globe, 
often  in  contaot  with  granite,  but  moce  fr«> 
quenUy  superposed  on  gneiss.  It  is  frequently 
interstratifled  with  gneiss,  primary  limeatone, 
quartz  rook,  chloritie  achist,  and  day  slate.  It 
difibra  from  gneiss  by  the  absence  of  felsp«r« 
In  respect  of  the  magnitude^  relative  abimd- 
ance,  and  crystalline  aspect  of  the  ingredieftia 
of  mica  sohist,  there  is  every  possible  vatin- 
tion,  so  that  some  specimens  approach  ob» 
scurely  to  granite,  others  to  well  defined 
gneiss,  and  othera  to  di^  slato. 

MICHIGAN.  AfewindustrialsUtistJesof 
this  American  stato  wiU  be  fonnd  nndsr 
Ukitbd  States. 

MICBOMEB.  These  ingenioiis  contri- 
vances for  measuring  small  spaeea  of  anglea 
with  great  aoounoy  or  eonvenienee,  pvesenl 
many  varieties. 

Wire  Micrometer, — This  frequently  costsiate 
of  two  fine  wires  or  spider's  threads,  of  wkieh 
one  is  fixed  and  the  other  moveable,  in  Ih^ 
eye-tube  of  a  telescope  at  the  place  when  ik« 
image  ia  Conned.    The  mevedUe  wiro  ia  ia  a 
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slidiag  plate  whioh,  bjr  a  sore w,  ia  moved  paraUel 
to  the  olher,  add  perpendicularly  to  the  axis  of 
th6  telescof)^,  till  the  object  appears  to  be  com- 
prehended b«tween  thewlfes ;  tttid  &  f^ti&ttAied 
scale  is  provided  for  the  ttteasttf  ement  of  th6 
angle.  Each  ditision  is  ^al  to  th^  e±tetit 
of  space  moted  by  the  wire  during  one  tefd- 
lation  of  the  scfew,  and  the  head  of  the  ittlxv 
is  gfddnatfed,  In  order  to  subdivide  the  sctUg. 
The  instrument  was  invented  by  iit.  Q&S- 
coignc  in  the  seveiiteenth  Centuty:  btft  It  ap- 
pears to  have  been  Hftet^ords  fiegiected,  £(nd 
was  re-ititented  by  Bf .  Affipout.  f  he  nilfcro- 
metef  microscope,  fof  feadfn^  bit  the  dlvi- 
sions  Of  fi[radtiated  circles,  is  fin  iniinm^hi  (it 
this  kiflf 

The  PtmltiOft  Wihe  MttHmdtt  haS  lately 
come  veTy  mUch  into  Use  f6f  obseftfitlbtts  ot 
double  fttars,  fttid  fi  the  wife  tn!cr6%bietet 
prci^er  for  eqU&tbriaU.  In  thirf  Cb'ftStrtiCtlon 
there  itt  two  >fites  pftfdllel  to  eoch  othef f  efich 
mov^i£b1e  by  1(3  bwn  sefew :  the  #ho1e  fi^peu 
ratas  cdn  alsb  t>e  turned  r6trtid  in  the  ^'i&dk 
of  the  wires,  So  ^  to  {)lltoe  the  iflres  in  mj 
direction,  ihe  an^e  fonnd  ^hieh  it  id  ttfrh'cd 
being  tead  off  by  two  Vefnieti  upon  a  small 
drele  ealled  the  posHiofi  eirde.  Thd  thode  of 
iBettforing  donbto  (ftitfs  by  this  ingtlttm^nt 
19  a  tety  refilled  pfobl«m  ftfk  prAoMoid  a»> 
IfoflOBiy* 

The  DM4B4  O^BH-9km  Mldimei^i  If 
to  object-lfhisd  tie  cui  aetoss  so  M  to  IbMft 
twv  semiciroles,  aCid  the  semilenees  be  §9|Hl' 
raled  fey  slkllrig  one  bej^otid  iJie  oihef,  mxHt 
portion  will  form  its  proper  image^  and  IheM 
win  relfeat  ffom  eaeh  oihef  as  the  setoilenses 
are  moved.  Tb«  setnilensee  afe  inottnted  on 
glides,  tod  Che  ({uantlty  of  eepanftion  tekH  alt 
upon  a  scale. 

The  Dhidtd  M^bGUlu  Mieronleiert  Tills 
consists  of  a  eonvet  lehs  bisected  in  the  #ree- 
tion  of  a  diametet,  and  f  laeed  elthei*  at  ihe 
end  of  a  telescope  tti*tifest  the  eye,  or  between 
sone  of  die  other  lenses  of  ^  eye^ilece ;  H 
■eti  as  «  nderometef  hf  eepai^ting  the  two 
halves  of  the  lens,  as  in  ihe  foMief  ease. 

The  ktiietde  MltrvfneUfr  ia  eniplo^ed 
wfkeM  less  aeehrMe  meastttvmeni  it  re^tiired.' 
The  i«6ei0e,  or  fiaphragm,'  M  it  If  Sometimes 
ti0M,k  any  lited  ttrrttngenieni  ef  w&es  M* 
bars  whieli  tUt  be  a|»|iilied  fo  k  ieleseo^e  lb# 
(he  purpose  of  measurement.  Sttppose,*  for 
example,  a  Ctoss  Hke  an  X  to  be  out  out  of 
br»s  plate,  and  inserted  in  the  principal  fbcus 
of  a  telescope.  A  star,  in  passing  through 
the  field  of  the  Instrument,  is  occuHed  at  its 
nnsage  behind  each  of  the  bars,  and  the  time 
noted.  The  Mcrved  wffl  Show,  by  an  easy 
edeuBlfiOtf,  tooW  fa^  H  passes  froM  the  vertex; 
ttfith^Mc^  of  fhe  times/ «he  ttomen^WfKtt 


it  ptMea  ihe  aala  of  the  dkiphMgm.  TM 
nrtjonla  k  vety  eonventeni  ibr  mtlp^g^  H 
placed  in  the  ineridiaDi  or  for  eemetfity  obseN 
f  ation,  if  the  teleeeope  is  niotinted  •«  to  e^ttA- 
torial»  however  rudely: 

The  Oircuktr  Micmtm^tBt.  A  metid  Mg 
is  set  in  the  eentit  of  a  perforated  glass  ^Atei 
and  the  outer  and  isiier  edge  of  the  Ung  is 
tttmed  tme.  The  pUte  is  fixed  in  the  fbciis 
of  a  kleseope,  and  the  obeefv^  notes  the  tfmtf 
when  ft  star  disappears  at  the  mkof  rbg/ 1^ 
aKM»an  oa  the  inner  ling^  dlsi^^petfS  ag«dff| 
and  ftnaUy  reippeftr^.  iFhese  dM«ttftbr«tiM 
tteans  9fft  measnring  smsU  angleSj 

It  fteed  Irtrdly  be  sIM^d  that  niMftrfHStttfe 
off  t«eb  appanmis-es  the  above  must  tiike  a 
faigU  natk  in  philoeophieia  instrainent  middn^; 

MIOAOftOOra.  As  the  «iiey«f»iiff^  enables 
tlid  liiiiii  el  sdMMM)  to  ifiMsttte  tery  smtfl 
s^aoes^  so  does  tti#eit<Mii(»)p0  illbM  the  fliett^ 
Aw  seeing  smtiler  objeele  thin  wotOd  oth^ 
wise  be  flsll^^  Me  selentifio  princMleg  of 
the  ttiierdseope  am  b^6nd  the  fireseni  w<Mc; 
it  Is  only  ss  a  woflt  vt  utmnHieHon  atiA  H  It 
tfeated  heft. 

By  tht  term  Bmpa  Mitf^»§if^  h  ineMt 

one  fai  WMoh  the  ot>j«et  is  tiewed  ^lireetfy 
throttgh  a  lent  ef  coiMfiirtioft  6f  lenSeS; 
When,  h<Hret«r,  tlid  mAgnliyhig  fewer  of  firtr 
Ipass  is  dofisideftible/  It  nM^ttifeS  to  b«  placed 
at  the  ^ttrpd  mStftnoe  fltbtA  the  efbjeet  WitH 
giieat  preeliion :  It  Sduftot  tnefismfe  be  held 
with  sfffflcient  aoefl^ac^  t^d  Soea^^dse  by  tlie 
unassisted  hand/  bttt  must  be  hiottnted  Ih  t 
fipame  htting  a  rack  Of  soreW  to  mote  it  to- 
wards ot  fifom  another  frame  dr  triage  winch 
holds  the  objeet  The  lens  it  thcfi  eailed  a 
fMeMicopef  and  it  is  IbMshed/  Booor^g  to 
eii^cnmstiinees^  With  lenses  and  mirron  to  eol- 
leet  and  reflect  the  H^t  upon  tile  cdi^efi  and 
with  other  eonvenlenees. 

The  tfompfmiid  Microtcopi  hat  two  le»iSet 
vfhMk  have  totdlly  difibreni  fnnetfions}  the 
itrst  ftceifeS  ihe  rayt  from  the  obj^  anc^ 
brfn^g  them  to  new  foct^  folVnt  td  ISaage/ 
which  the  teeond  lent  treats  as  an  di^glnri 
cffijeeif  and  magnifies  It  |nsi  as  the  singfe 
i^lerosoope  ftdf^ified  the  dhj^eh  Itself.  Eaeil 
ef  these  ptt^oses  it  fnriner  earrieu  out  ey  Mi 
increase  in  tlie  number  (ff  lensSs;  By  fi!l^aMf 
of  suscestlro  hnprorenfents,  the  Contpottnd 
Miettiseope  flow  holds  A  f ery  high  fan^  among 
philosophical  implements;  while  the  tran- 
scendent beauties  of  fbrm,-  colour,  and  organic 
nation  which  it  reveals  to  nt  in  the  minuie 
works  of  nature,  render  It  subservient  to  the 
most  deltghtfttl  thd  instructive  purstiitt. 

l*he  Sotar  Hictaseope  consists  of  a  eonieri 
tttbe  filled  by  itt  base  to  a  firame  bt  wot^. 
which  is  screwed  to  ar  ddsed  Window-Mltter,*  at 
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fit  flq^ertnre  purposely  xnade  in  the  shutter : 
the  tnbe  projects  into  the  room,  which,  when 
the  observations  are  to  be  made,  is  rendered 
quite  dark,  and  is  sometimes  lined  with  black 
doth.  The  magnifying  power  is  produced  by 
a  system  of  lenses  contained  in  the  tube,  as 
in  other  microscopes.  On  the  exterior  of  the 
window  is  a  frame  canying  a  rectangular  piece 
of  looking-glass,  which,  by  turning  on  a  hinge, 
is  oi^ble  of  being  fixed  at  any  angle  with  the 
wall  of  the  building,  while,  by  means  of  a  ring 
and  a  rack  and  pinion^  it  can  be  made  to  turn 
on  the  horizontal  axis  of  the  instrument,  so 
as  to  permit  the  rays  of  the  sun,  whatever  be 
the  position  of  the  latter,  to  be  reflected  into 
the  tnbe.  These  rays  are  made  to  converge 
on  the  object ;  and  from  thence,  after  refrac- 
tion through  the  system  of  object-glasses,  they 
proceed  to  a  screen,  on  which  they  depict  the 
magnified  image.  The  solar  microscope  is 
now  nearly  superseded  by  the  Oxyhydtagen 
Mierotcope.    [Luosshal  Mzcbosoope.] 

MIDDLESEX.  The  interest  in  this  small 
eounty  is  so  absorbed  by  that  of  the  gigantic 
metaropolis  which  it  contains,  that  we  need  not 
enter  upon  its  industrial  and  commercial  fea- 
tures here.  It  would  be  but  a  very  slight 
deviation  from  accuracy  to  say,  that  the  whole 
county  is  occupied  either  by  persons  whose 
daily  avocations  are  centred  in  London,  or  by 
persons  who  supply  the  various  markets  of 
the  metropohs  with  produce.  There  are  malt- 
ing, brewing,  distilling,  and  other  processes 
carried  on  upon  a  considerable  scale  in  the 
extra-metropolitan  parts  of  Middlesex,  but 
chiefly  looking  to  London  as  a  centre. 

MILAN  is  a  gay  thriving  city :  its  markets 
are  abundantly  supplied  with  every  luxury. 
Numerous  coffee-houses,  splendid  hotels, 
abundance  of  handsome  carriages,  several 
theatres  (among  which  is  La  Scala,  one  of  the 
largest  in  Europe),  well  supplied  with  actors 
and  singers,— all  attest  the  habits  of  a  luxu- 
rious capitaL  It  is  also  a  fronous  seat  of 
learning  and  of  the  fine  arts.  But  whatever 
may  be  its  attractions  in  these  directions, 
Milan  can  hardly  be  called  a  commercial  city. 
Its  manufactures  consist  chiefly  of  silks, 
printed  cottons,  plate-glass,  jewellery,  artificial 
flowers,  soap,  and  leather. 

MII^.  The  connection  between  measures 
of  length  and  commercial  matters  renders  it 
useful  to  have  at  hand  a  comparison  of  the 
diflSarent  lengths  of  a  mile,  in  different  parts 
of  Europe.  The  English  statute  mile  is  8 
ftirlongs,  each  of  220  yards,  or  40  poles  of  6| 
yards  or  16|  feet  each.  It  is  also  80  survey- 
ing chains  of  22  yards  each.  It  is  therefore 
1760  yards,  or  6280  feet  The  square  mile  is 
6i00  square  chains,  or  OiO  acres. 


Ancient  Roman  mile. . . . 
Modem  Roman  mile. . . . 
English  statute  mile .... 

Tuscan  mile  

Ancient  Scottish  mile . . . 

Irish  mile 

French  posting  league  . . 
Spanish  judicial  league. . 
French  league  of  25  to 

the  degree 

Portogal  league 

German  short  mile   . . . 

Flanders  league 

Spanish  common  league. 

Prussian  mile 

Danish  mile 

Danzig  mile 

Hungarian  mile 

Swiss  mile 

German  long  mile 

Hanoverian  mile 

Swedish  mile 


Yanb. 


MILK.     This 


I860 

6760 

6859 

6864 

7416 

8287 

8244 

8475 

0118 

0153 

10126 

11550 

11700 

remarkable   and 
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1614  .917 

1628  .925 

1760  1.000 

1808  1.027 

1084  1.127 

2240  1J273 

4263  2.422 

4635  2.634 

2.761 

d.8a 

8.807 
8.000 
4.214 
4.680 
4.684 
4.819 
5.178 
5.201 
5.753 
6.568 
6.648 

valuable 

liquid  consists,  in  addition  to  the  watery  por- 
tion, semm,  &o.,  of  globular  partidea,  having 
a  diameter  of  about  one  ten-thousandth  of  an 
inch.  They  are  composed  of  a  fatty  matter 
(butter)  and  a  coagulable  substance,  which  in 
many  points  resembles  albumen,  termod 
ooMiiie,  or  the  matter  of  cheese.  Milk  is  a 
compound  fluid,  chiefly  consisting  of  oil,  sugar, 
and  protein. 

Milk  may  be  brought  to  a  dry  state,  and 
powdered,  in  which  condition  it  keepa  for  a 
length  of  time ;  and  by  dissolving  it  in  tepid 
water  an  artificial  milk  maybe  formed,  capable 
of  being  used  at  sea,  particularly  for  children 
daring  long  voyages.  Of  the  valuable  use  of 
milk  in  dairy  husbandry,  see  Buttbk  ;  Chxbse  ; 
Daibt.  Milk  is  also  used  as  an  antUioie  in 
cases  of  poisoning  by  some  metalhc  salts,  aoeh 
as  corrosive  sublimate,  perohloride  of  tin,  sol- 
phate  of  copper,  Ac 

There  is  too  much  reason  to  believe  that 
the  milk  sold  in  busy  towns  is  Ur  from  part ; 
water  is  often  added  to  increase  the  quantitj, 
and  strange  compounds  (according  to  ^emieal 
tests)  are  added  to  imitate  the  quality.  Until 
dealers  learn  to  be  commercially  honest,  there 
is  no  cure  but  the  vigilant  obs^ation  of  the 
buyers ;  for  it  is  doubtful  whether  legislation 
could  meet  the  eviL    • 

MILLET,  is  cultivated  largely  in  the  sooth- 
em  parts  of  Europe — in  Spain,  Italy,  the  south 
of  fVance,  SwitserUnd,  and  southern  Germany; 
but  it  is  grown  most  extensivelir  in  the  East 
China,  Arabia,   Syria,  Egypt,  and 
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It  has  also  been  intzodaoed  into  the 
West  Indies,  where  it  is  called  Guinea  Com, 
In  the  East  millet  is  used  as  food  for  man ; 
bat  in  Europe,  though  it  is  sometimes  made 
into  loaves  and  cakes,  and  frequently  into 
puddings,  it  is  mostly  used  for  feeding  poultry 
end  domestic  anixnals.  The  lesYcs  and  pani- 
&es  are  given,  both  green  and  dried,  as  fodder 
toeatUe. 

MILLS ;  MILL  WORK.  The  name  of  mill 
is  employed  rather  indefinitely  in  maohineiy. 
A  ootton  factory  is  called  a  mill ;  a  windmill 
is  a  mill;  a  coffee-grinder  is  a  mill;  and 
many  agricultural  implements  are  called  mills. 
Without  extending  the  application  too  widely, 
we  will  notice  a  few  of  the  mills  connected 
with  agricultural  pursuits. 

AU  the  machines  for  grinding  com  and 
seeds  are  mills,  whatever  may  be  their  parti- 
cular application.  At  the  Smithfteld  Cattle 
Show,  and  similar  agricultural  exhibitions, 
such  mills  are  numerous.  One  prevalent  form 
is  that  of  an  iron  machine  supported  on  four 
legs,  having  a  winch  handle  on  one  side,  a  fly 
wheel  on  another,  a  hopper  at  the  top,  and  a 
crashing  i^paratus  in  the  centre.  The  grain 
or  seed  is  put  into  the  hopper,  the  winch 
handle  is  turned,  the  grain  becomes  crushed 
to  powder,  and  fSnUs  out  at  the  bottom  of  the 
apparatus.  Sometimes  the  mill  is  made 
chiefly  of  wood,  but  with  iron  wheel  and 
crashing  apparatus.  lioyd's  wheat  mill,  in 
addition  to  the  usual  mill  iqpparatus,  has  a 
chest  which  acts  as  a  flour  dressing  machine. 
Some  mills  axe  adi^ted  for  crushing  beans 
rather  than  seeds. 

Groeskill's  patent  null  has  a  somewhat  higher 
class  of  action,  since  it  is  adapted  either  for 
hand,  horse,  or  steam  power.  In  addition  to 
the  grinding  of  com  and  seed,  it  will  hull 
riee,  coffee,  and  olives;  crush  bones  and 
metallic  ores;  and  grind  colours,  drags, 
charcoal  and  various  other  substances. 

The  crashing  apparatus  in  mills  is  of  two 
kinds,  either  one  stone  working  round  in 
contact  with  another ;  or  two  metallic  surfaces 
between  which  the  substance  is  forced,  but 
between  which  it  cannot  pass  exceot  in  a  flne 
state. 

MILLSTONES.  The  millstones  employed 
in  grinding  oorn  require  to  be  made  of  a 
peculiar  kind  of  stone.  The  greater  proportion 
of  our  millstones  are  procured  from  a  par- 
tieular  spot  in  Western  Germany.  At  about 
ten  yn\\p«k  from  Coblenz  is  a  small  town  called 
Andernach,  the  chief  trade  of  which  is  in 
miUstoiiee  procured  from  the  neighbouring 
qoaixies  of  Nieder-Mendig.  There  are  several 
qoanies,  averaging  about  50  feet  in  depth, 
quany  shaped  like  fUi  inverted  cone,  down 
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the  sides  of  which  the  quany  men  descend 
by  a  spiral  path.  The  quarry  men  have  to 
cut  away  through  a  superincumbent  layer  of 
soft  porous  stone,  till  they  come  to  a  layer  of 
hard,  blackish,  heavy  stone,  regularly  porous, 
and  yielding  sparks  when  struck  with  iron. 
This  is  the  mill-stone,  and  requires  good  and 
well  prepared  tools  to  work  it ;  it  is  supposed 
to  be  a  compact  lava  from  some  extinct  volcano; 
and  as  there  are  fissures  or  gaps  at  intervals, 
these  facilitate  the  separation  of  the  stone  into 
blocks  suitable  for  miUstones.  All  round  the 
bottom  of  the  conical  cavities,  the  stone  has 
been  excavated  in  galleries  or  horizontal 
passages.  The  stones  are  brought  to  shape 
by  means  of  hammers  and  chisels.  A  deep 
socket  is  cut  through  the  middle  of  such  stones 
as  are  intended  for  runnen,  or  upper  stones. 
The  furrows  on  the  surfaces  of  the  stones  are 
produced  by  moans  of  a  double  edged  hammer, 
about  14  lbs.  weight 

The  hard  volcanic  stratum  from  whence  the 
millstones  are  cut,  extends  five  miles  in  length 
by  three  in  breadth ;  so  that  the  supply  may 
for  all  practical  purposes  be  deemed  inex- 
haustible. It  is  known  that  millstones  have 
been  procured  from  this  spot  during  a  period 
of  2,000  years.  Four  or  five  families  usually 
unite  in  the  labour  of  sinking  a  shaft  and 
working  the  stone ;  all  assisting  in  the  labour 
according  to  their  strength  and  ability. 
The  workers  divide  themselves  into  four  groups 
— ^the  miners,  the  lifters,  the  cutters,  and  the 
loaders.  When  the  millstones  are  properly 
shaped,  they  are  sent  down  the  Rhine  upon 
the  immense  timber  rafLs  which  navigate  that 
river.  When  the  rafts  arrive  at  Holland,  they 
are  broken  up  for  the  sale  of  the  timber ;  and 
the  millstones  are  distributed  in  various 
quarters  according  to  the  demand. 

MINARET  in  Turkish  and  Eastern  archi- 
tecture,  is  a  very  slender  and  lofty  turret, 
having  one  or  more  projecting  balconies 
around  it,  that  divide  it  externally  into  two  or 
more  stories.  They  are  used  in  Mohammedan 
countries  for  the  purpose  of  calling  the  people 
to  prayers,  and  therefore  serve  the  purpose  of 
belfries ;  but  they  are  also  f^quently  added 
merely  for  ornament 

MINERALS.  Various  methods  of  arrange- 
ment of  minerals  have  been  proposed  by  diffe- 
rent authors.  According  to  Werner,  minerals 
were  divided  into  the  four  classes  of  earthy 
minerals,  saline  minerals,  inflammables,  and 
metals :  Karsten  classed  them  under  the  heads 
of  earths,  salts,  combustibles,  and  metals : 
Haiiy  divided  minerals  into  acidiferous  earthy 
substances,  earthy  substances,  non-metallic 
combustible  bodies,  metallic  bodies,  substances 
not  SQfllciently  known  to  admit  of  dassifioation, 
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rooks  and  Tolcanio  pfodticts ;  Phillips's  dlAsses 
ate,  Earthy  minerals,  alkaline-eaHhjmitierals, 
aoids,  acictiferotts  eilrthy  minerals,  addU^rons 
alkaline  minerals,  nadve  metals,  metalliferotis 
minerals^  and  oombnstible  minerals ;  BerzeHtis 
made  a  chemical  classification.  Yarions 
modes  of  classifjing  minerals  hate  depended  oh 
the  relative  structure^  fracture^  hatdntiSy  specific 
gravii^j  transpdrency  and  Itistte  of  the  mitre- 
rals.  The  stiidjr  of  this  subject  in  ik  s^rstematie 
fbrm  constitutes  the  science  of  Mliustalog^, 

MINIATURE  PAtNTlNG.  Mfaiiattll* 
painting,  properly  so  named,  is  in  teater- 
colours,  though  it  is  not  at  aU  sitnilat  in  its 
process  to  that  employed  in  water-eolottt 
drawings  in  general.  Instead  of  being  ajjplied 
in  wadh^,  or  by  different  tints  laid  over  eafeh 
other,  the  colours  are  entirely  dotted,  stippled, 
or  hatched  upon  the  stirfkce ;  though  some- 
times only  the  face  and  other  flesh  parts  are 
so  executed,  as  requiring  greater  finish  and 
delicacy,  while  the  drapery  and  background 
vt^  either  partially  or  wholly  etecuted  according 
to  the  usttal  mode  of  water -coloui^  drawing. 
The  matetial  employed  fbr  painting  upon  is 
generally  ivory  (the  surface  6f  which  is  first 
|»repared  for  receiving  the  colours),  or  vellum  j 
sometiines  Bristol-board,  or  other  drawing- 
paper  of  that  sort.  Ivory  howevfer  is  preferred, 
as  not  only  more  durable,  but  bearing  out  the 
colours  with  greater  brilliancy. 

MINING.  The  use  of  the  metals,  mA  con- 
sequently sofhe  pto6ess  fof  the  extradition  and 
separation  of  them,  may  be  traced  to  the  most 
remote  autiquity.  In  respect  to  our  own 
county,  mines  ^ere  worked  in  Britdn  by  the 
Bomans ;  but  during  the  Saxon  period  they 
wefe  much  neglected;  and  subsequently  to 
thi^  period  they  were  chiefly  worked  by  Jews. 
In  the  reigfi  of  Elizabeth  the  art  of  mining 
had  fallen  into  so  much  decay  that  fin  impor- 
tation of  foreign  skill  was  found  necessary  t6 
revive  them;  and  the  Germans,  long  and 
justly  celebrated  as  skilful  miners,  received 
every  encouragement  to  settle  in  this  country 
and  turn  their  attention  to  them.  In  the 
17th  oentuty  the  use  of  gunpowder  in  mines 
was  introduced ;  and  early  in  the  next  centtify 
the  rich  copper  mines  of  Cornwall  werd  flf^t 
worked.  The  invention  of  the  steSift-^riglne 
was  early  rendered  applicable  to  mining  in 
this  country,  and  contributed  to  the  present 
perfect  state  of  the  art.  After  the  invention 
by  Savery  and  Newcomen,  the  steam  engine 
became  a  most  useful  auxiliary  in  the  hands 
of  the  miner ;  and  the  improvements  of  W"att 
were  still  more  beneficial.  The  Cornish  steam 
engines  are  now  among  the  most  powerful  in 
the  world.  The  use  of  iron  pumps  instead  of 
wooden  in  the  shafts,  and  the  laying  down  of 


tramroada  in  tba  galleiies  of  a  mlna^  wen  ti»o 
<ythe^  great  impforemehta.  Great  impiot»- 
meRts,  too^  have  been  made  in  the  mecliaoiQa] 
treatment  of  the  ores  •flM  tb^  hate  Insn 
extracted. 

There  are  Ibur  prlnoipal  elassea  into  wbidi 
miheml  deposits  may  be  divided ;  oeiju,  dedi, 
maiM9y  and  fmymeiiaf^  dtpotiU^  Veiiu  «• 
generally  long,  narrow,  and  irregular  flsssrag, 
traversing  the  rocky  erust  of  the  globa,  %liich 
they  penetrate  to  an  unknown  depth,  isd  at  a 
high  angle  of  Ihelination.  Thegr  are  fbr  the 
most  pari  filled  With  sparry  and  atony  aul>- 
stanees  daSed  the  *  teinalonet'  (V  the  *  gaagae/ 
of  the  Teis,  btit  eontaht  here  and  theie 
irregular  masses  ot  *  bnnehea*  of  t^  lAelaUie 
ores,  often  of  immense  eiie  and  vahie,  and 
Which  it  is  the  principal  bnafaMee  of  the  miner 
to  discover  and  extraet  Most  <rf  the  meiele 
are  of  cotemon  occnrrenoe  in  velna.  ^fdb  are 
layers  of  mlnefil  sobeUttoes  Ihtefposed  between 
the  strata  of  90M  toAf  wMehi  exeept  In  OmIt 
eontahnng  valiiable  inattei'i  tbeyverf  mtudi 
tesemble.  Stevend  of  themetaLsi  eepeoiaUy 
lead,  are  oeeaslonrily  found  bi  bedei  eoel, 
elay-ironstone,  and  iocM-saMf  extlaaivvdy  an. 
Masses  or  Pipe-Veiniy  are  irregidar  brandiiAg 
cavities  descending  either  fertieaUy  or 
obliquely  bto  the  rook,  and  filled  np  with 
metalUferotn  matter.  They  ttsiially  eoaliiB 
copper,  lead,  or  oxides  of  iron.  JVayiUfiitery 
Deposits  occur  associated  With  mao^  of  Hie 
loose  superficial  beds  of  satad  and  gnwel 
occur  hi  the  talleys  of  mineral  dietriets, 
sisting  of  the  detritus  of  the  neif^bonrisg 
mountains,  which  has  been  washed  down  fltaai 
thenoe  at  remote  geologieal  epocbs.  Tin  ind 
gold  are  the  chief  metcda  Ihund  in  this  fom« 
Eaeh  kind  of  metallio  ore  is  fbtmd  to  prevnl 
in  some  one  geologieal  fhrmation  nliier  than 
others. 

Most  metals  are  fotmd  in  the  state  of  Opve, 
that  is,  chemleaUy  combined  willi  eertain 
mineralising  substabees.  The  nost  important 
of  these  minendlxing  bodies  are  oxygen 
sulphtlr;  the  next  in  tank  atfe  ehkrinoi 
the  siflphtlrio,  carbonie,  and  phospboiie 
These  elements  require  to  he  sepirateA  hf  flm 
processes  of  metallurgy;  but  there  are  tkm 
othef  mechanical  hnpuritiea  soaMelf  letl  im- 
portant, which  tequife  to  be  pttfClalfy  wefmtuA 
in  the  mine,  and  which  therefore  ftdl  enliniy 
Avithin  the  province  of  the  miner.  It  ft^queutly 
happens  too  that  ofes  of  a  worthless  eharaete* 
are  miied  up  with  ^e  more  vahiabie  ones  \ 
thus  copper  and  lefid  are  very  generally  tteom- 
panied  by  iron  pyrites  and  blende,  bolh  of 
which  must  be  regafded  as 
therefore  separated  as  fitt*  ai 
to  any  process  in  &e  fbmae^. 
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YeiiiB  or  beds  we  Beldom  risible  at  the 
5iitftee  of  the  groutid,  being  generally  con- 
e^ed  bjr  the  soil.  As  the  deposits  usually 
present  no  trace  of  their  etistenoe  at  the 
snrfaoet  eertaiA  general  indications  mil^t  be 
had  recourse  to  for  their  diseoteiy ;  the  number 
of  hidications  which  guide  the  miner  is  con- 
Biderable^  and  increases  as  science  and 
experience  adTonees.  liVheti  a  new  vein  or 
mineral  deposit  has  been  by  ady  process  dis- 
eoteredi  the  most  nsuid  step,  after  obtaining 
the  consent  of  the  proprietor^  is  the  formation 
of  a  company}  for  coinpanies  are  generally 
found  to  woii  mines  better  than  iildividaalSi 
The  company  agree  with  the  proprietolr  as  to 
the  extent  of  ground  withlti  which  operfttious 
may  be  carried  oil,  the  proportion  of  the  gross 
mineral  produce  ot  its  e4)Uitident  til  money 
which  the  owner  is  to  feeelve  fVee  of  idl 
expense  in  raising  and  making  H  marketable^ 
and  other  matterStf 

In  commencing  the  mining  operations,  the 
usual  system  is,  to  dig  down  lh)m  the  surface 
antil  tlie  rein  or  bed  is  reached.  A  spot  is 
selected  as  the  site  of  a  shaft,  which  is  ^• 
quently  sunk  in  an  inclined  direction  upon  the 
course  of  the  vein,  or  if  iutehded  to  be  per- 
pendicular, H  is  commenced  upon  that  side 
towards  which  the  tein  inclines  or  tinderiies^ 
and  at  such  a  distance  from  its  ^bock'  or  out- 
crop, as  to  come  down  tlpon  it  at  ft  giren 
depth,  say  10,  20,  or  30  fathoms,-  On  cutting 
the  Ycin,  the  shaft  is  ford  time  iruspended, 
and  two  horizontal  pilssages,  often  termed 
*  galleries,'  but  by  the  tniner  'letels,*  hte 
cxcarated  or  *  driven'  upon  the  vein  in  both 
directicms.  These  passages  aire  tisually  about 
six  feet  in  height  and  three  or  four  in  breadth, 
and  rather  smaller  sbote  than  below.  They 
are  the  principftl  niettis  Of  exploring  the 
contents  of  reins.  H  the  shaft  is  deep,  *  cross- 
cuts* and  other  levels  are  made  at  difl^i^nt 
heights,  so  as  to  explore  the  rein  at  Mbrent 
parts.  After  cutting  the  vein,  there  are  two 
modes  of  proceeding  —  continuing  the  shaft 
perpendicularly  through  the  veid,  or  obiiqnely 
oxH>n  the  vein ;  the  choice  between  these  two 
plans  depends  on  a  number  of  practical  eir- 
ctmistances.  Supposhig  the  shirft  to  proceed 
peipendicnlarly  aftei^  cutting  the  vein,  on 
reaching  the  depth  of  ten  fethoms  or  there- 
abouts below  the  point  of  intersection  mother 
cTo^-cut  will  be  Aiven  to  it.  In  this  manner 
the  shaft  proceeds  indelhiitely,  cross-cuts  being 
driven  at  every  ten  fathoms  or  w^hatever 
di<;tance  is  most  convenient,  and  levels 
extended  from  each  upon  the  course  of  the 
Vfin,  the  nature  and  value  of  which  are  thus 
tbr^fOTigbly  explored. 

The  mining  operations  arc  soon  affected  by 


the  impurity  of  the  air.  It  is  chiefly  in  the 
ends  of  the  levels  that  the  evil  of  iniperf^st 
ventilatioh  begms  to  be  felt,  the  fair  here 
gradually  becoming  close  and  unfit  ftvres|iira. 
tioB,  as  the  levels  advance  f mrther  from  the 
shaft,  es|)ecially  when  ihnn  the  hardness  of 
the  ground  frequent  Masting  is  necessary^ 
As  soon  as  this  is  fbund  to  be  the  case,  a 
remedy  of  a  very  simple  nature  is  applied; 
which  oenMsts  in  sinking  a  small  pit,  termed 
a  *  winze,'  upon  the  vein,  firom  the  upper  level 
to  the  extremity  of  the  one  beloW  it.  This 
communication  having  been  effected,  the  two 
levels  became  perfectly  ventilated^  each  having 
a  double  communication  with  the  atmosphere 
by  which  both  on  ascending  and  descending 
current  is  produced.  The  winses  are  generally 
made  at  intervals  of  90  or  90  fathoms  apart, 
and  f^om  eaeh  level  to  those  above  and  below 
it  t  they  serve  not  only  for  ventilating  the 
galleries,  but  also  asrist  the  exploring  loid 
working  of  the  Vttn» 

The  various  operations  m^  frateed  indefi- 
nitely, aoeording  to  the  riehness  of  the  ttrin. 
The  shaft  will  continue  to  be  sunk,  cross- 
cnts  (kiven  to  the  vein  at  every  ten  Aithoms  mf 
thereabohtS)  levels  extended  in  both  direetlona 
ttotR  them^  and  the  ground  between  them 
subdivided  bywinses.  The  eseantions  wilt 
now  have  assumed  a  regular  fbrm^  and  become 
what  i^  properly  termed  amine.  In  mining 
operations,  where  the  vein  is  not  very  hai^y 
the  ore  may  be  broken  down  wHh  the  *piek' 
only,  but  it  is  generally  necessary  to  blast  it 
with  powder,  by  which  process  large  quantities 
if&  detached  fhmi  the  vein  by  every  shot. 
The  ate  having  been  detached  is  carried  in 
tr&m-waggons  to  the  shaft,  and  thence  raised 
to  the  surf^iee.  Wlien  the  levels  have  been 
extended  to  a  considerable  distance  fh>m  the 
Shaft,  tlie  vendiation  will  again  become  defee- 
five,  notwithstanding  their  communication  by 
Winees.  The  expense  of  the  transport  of  ofe 
and  masses  of  rock  and  rubbish  to  the  shaft 
also  becomes  considerable ;  and  if  the  pros- 
pects of  the  mine  conUntle  such  as  to  Warrant 
the  expense,  a  new  shaft  must  now  be  sunk 
on  one  or  both  sides  of  the  former.  This 
new  shaft  will  be  so  placed  as  to  intersect  the 
veto  mueh  deeper  than  the  former,  and  thifr 
point  will  be  so  arranged  as  to  correspOR4 
either  with  one  of  the  deepest  levels,  or  some 
proposed  level  deeper  still.  By  accii^te 
measurements,  mining  engineers  are  able  to 
work  a  second  shaft  from  many  diflbrent  depths 
at  one  time.  At  the  Consolidated  Mines  in 
Cornwall,  a  perpendicnlar  shaft,  801  fathoms 
in  depth,  was  wmked  from  fifteen  diflfef^nt 
points  at  onee.  Mininfl  shafts  ate  geMHOiy 
about  eight  feet  by  six  hi 
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As  yeaxa  are  generally  found  to  ran  nearly 
parallel,  and  often  at  no  great  distance  from 
eaoh  other,  and  as  the  neighbourhood  of  a 
produotiTe  vein  is  a  favonrable  indication  of 
the  contents  of  others  in  its  vicinity,  transveise 
levels  or  *  cross-cuts*  are  frequently  driven 
from  mines  at  various  depths,  with  a  view  to 
discover  side-veins  or  to  make  trial  of  branches 
which  diverge  from  the  main  lode.  Metal- 
liferous veins  are  often  traversed  by  other 
veins  crossing  them  at  nearly  right  angles, 
which  seldom  contain  ore,  except  perhaps 
near  the  points  of  intersection:  they  are 
termed  *  cross-courses,*  or  *  cross-veins.' 

Where  a  vein  has  been  worked  by  driving  a 
level  towards  it  from  a  valley  or  other  conve- 
nient point  on  the  surface,  the  drainage  to  the 
point  of  interseotlon  is,  of  course  complete ; 
and  hence  in  mountainous  countries,  where 
deep  ravines  occur,  levels  may  be  made  for 
draining  at  a  much  smaller  expense  than 
where  engines  are  required  to  pump  the  water 
op  frt>m  a  great  depth. 

The  tools  and  processes  employed  by  the 
miner  in  the  aseavation  of  the  rock  or  the  vein 
are  simple.  As  his  woik  is  chiefly  of  two 
kinds,  simly  excavaHng  the  ground  when  soft, 
and  MoMHug  it  when  hard,  his  tools  are  suited 
to  each  process,  the  '  pick*  and  *  gad'  being 
used  for  tiie  former ;  the  *  borer*  or  'jumper,* 
and  the  hammer  used  to  propel  it,  for  the 
latter,  with  several  minor  accessories  for  firing 
the  shots,  when  the  hole  has  been  completed 
to  its  proper  depth.  The  pick  resembles  a 
common  pickaxe,  but  is  smaller  and  more 
convenient,  the  iron  head  being  sharp  and 
pointed  at  one  end,  and  veiy  short  and 
hammer-shaped  at  the  other.  The  wedge  or 
'  gad*  is  sometimes  used  in  conjunction  with 
the  pick;  it  is  made  of  wrought  iron,  and 
often  with  curved  sides.  The  *  borer'  or 
jumper*  is  an  iron  rod  or  circular  bar,  usually 
about  two  feet  in  length,  steeled,  and  formed 
into  a  flat  sharp  edge  at  the  end ;  it  is  driven 
into  the  rock  by  one  man  with  a  heavy  hammer, 
while  the  other  continually  turns  it  round  so 
as  to  expose  the  cutting  edge  to  fresh  surfaces 
of  the  rock.  The  pulverised  matter  is  drawn 
out  from  time  to  time  by  a  tool  called  a 
*  scraper ;  *  and  in  the  hole  so  formed  are  placed 
the  powder  and  frise  for  blasting. 

When  the  influx  of  water  in  a  mine  becomes 
at  all  considerable,  recourse  must  be  had  to 
the  power  either  of  a  water-wheel  or  a  steam- 
engine  to  discharge  it  to  the  surface.  If  a 
water-wheel  is  used  instead  of  horse-power, 
pumps  are  in  that  case  fixed  in  the  shaft,  pro- 
portioned in  size  to  the  quantity  of  water  to 
be  drawn,  10  or  12  inches  in  diameter  being  a 
vecy  common   aise  where  there  is  only  a 


moderate  influx.  The  pumps  used  in  nunee 
do  not  act  like  common  household  pumps; 
they  are  arranged  in  'lifts'  or  columns,  of 
considerable  height,  often  indeed  from  20  to 
80  f|Ulioms,  the  water  being  discharged  into 
dstems  placed  at  the  foot  of  each.  The  pumps 
axe  now  commonly  made  of  iron.  The  whole 
column  of  pumps  in  a  shaft  is  commonly 
worked  by  a  single  pump-rod,  which  goes 
down  the  middle  of  it  and  communicates  with 
each  column  by  a  rod  attached  to  Us  side. 
The  steam-engine  has  long  been  the  great 
auxiliary  of  the  English  miner,  both  for 
drawing  up  the  minerals  and  for  discharging 
the  water. 

The  mode  of  support  used  in  mines  is  of 
three  kinds — by  leaving  pillars  of  the  vein,  for 
which  purpose  the  poorer  masses  are  of  course 
selected;  by  timbering;  and  by  walling  either 
with  brick  or  stone.  Timbering  is  a  very 
common  and  convenient  plan,  and  consists  of 
timber  frame-work  and  boards.  Shafts  and 
levels  are  sometimes  also  supported  by  waUing. 

The  ventilation  of  mines  is  most  generally 
and  most  effectually  accomplished  rather  by  a 
judicious  arrangement  of  the  works  and  fre- 
quent communication  with  the  surface  than 
by  mechanical  means,  although  it  sometimes 
becomes  necessary  to  resort  to  the  latter.  The 
general  mode  of  working  and  ventilating  coal- 
mines is  noticed  under  Coal. 

The  ore  raised  to  the  surface  is  enormous 
in  some  mines.  At  the  Consolidated  Mines 
in  Cornwall  it  has  sometimes  amounted  to 
200  tons  a  day,  of  which  three-fourths  is  earth 
or  rubbish.  To  remove  this  rubbish  is  the 
object  of  iretfts^,  for  which  purpose  the  lumps 
are  taken  to  the  'dressing  floors,*  near  the 
mouths  of  the  principal  shafts  and  levels,  and 
are  there  broken  with  hammers.  The  ore  is 
then  picked  out  by  boys  and  women,  and  fur- 
ther subjected  to  various  processes  of  ornsh- 
ing,  stamping,  and  washing.  When  the  metallic 
p(»tions  are  as  far  separated  as  it  is  possible 
for  them  to  be  by  these  processes,  tiiey  are 
roasted  in  fhmaces,  to  drive  off  the  oxygen 
and  all  other  chemical  substances  that  mi^  be 
combined  with  them. 

During  the  year  18d0,  a  number  of  new 
English  mines  were  opened,  and  many  old 
mines  were  brought  more  prominently  than 
before  into  notice.  As  a  field  of  investment 
and  speculation,  English  mines,  after  a  long 
period  of  depression,  have  lately  revived ;  and 
there  are  not  wanting  indications  that  some- 
thing of  the  recklessness  of  railway  speonlation 
will  soon  be  observable  in  mining  tran^Mc- 
tions.  There  are  public  manias  of  this  kind 
which  seem  to  supervene  at  intervals  of  a  few 
years.     There  were  dividends,  to  the  amount 
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of  213,570^.,  piud  in  42  Devon  and  Cornwall 
mines  in  1850 ;  being  larger  in  amount  than 
in  the  four  preceding  years.  The  Devon  Great 
Consols  Mine,  near  Tavistock,  is  at  the  pre- 
sent time  the  richest  in  the  United  Kingdom ; 
no  other  mine  yields  so  large  a  return  for  the 
ci^ital  sunk  in  working  it;  and  the  value  of 
the  shares,  in  respect  to  premium  on  the 
original  price,  excels  any  thing  that  the  rail- 
way ferment  has  presented  to  us,  either  in 
England  or  elsewhere.  Most  of  the  best 
mines  in  Devon  and  Cornwall  yield  both  tin 
and  copper,  the  copper  being  generally  found 
below  the  tin. 

Various  details  relating  to  English  mining 
will  be  found  under  Copfeb;  Cobnwall; 
Derbyshiee;  Ibon;  Ijead;  &c. 

MINT;  COINING.  The  mode  of  coining 
English  money  in  early  times,  was  rude  and 
inartificial ;  the  sole  expedient  employed  being 
to  fix  one  die  firmly  in  a  wooden  block,  and  to 
hold  the  other  in  the  hand  as  a  puncheon ; 
then,  by  striking  the  latter  forcibly  and  re- 
peatedly with  a  hammer,  the  impression  re- 
quired was  at  length  worked  up.  Scarcely  any 
improvement  was  made  in  this  method  until 
about  the  middle  of  the  16th  century,  when 
the  power  of  the  screw  was  applied  to  coinage 
at  the  French  mint. 

When  bullion  or  ingots  of  gold  or  silver  are 
sent  to  the  mint  to  be  coined,  the  weight  and 
quality  are  ascertained  with  scrupulous  exact- 
ness, in  order  that  an  equivalent  in  coin  may 
be  returned  for  it  They  are  melted  in  pots, 
with  such  proportion  of  alloy  as  shall  give 
the  requisite  standard  of  quality.  The  melted 
and  alloyed  metal  is  cast  into  bars,  and  these 
bars  are  rolled  into  plates  of  the  proper  thick- 
ness, whether  for  sovereigns,  half  sovereigns, 
shillingB,  or  any  other  coins.  The  plates  or 
sheets  are  cut  up  into  circular  pieces  by  a 
cutting-out  press,  each  scrupulously  accurate 
as  to  weight  and  size. 

Then  come  the  processes  for  impressing  a 
device  on  each  suxface  of  the  coin.  The  coin- 
ing press  consists  of  a  screw,  to  which  the 
upper  die  is  connected ;  this  is  worked  by  a 
fly,  and  forces  that  die  which  is  attached  to  it 
with  considerable  force  upon  the  other  die, 
which  is  firmly  fixed  below.  The  circular 
form  of  the  piece  admits  of  some  addition  to 
the  impression,  to  preserve  the  outer  edge. 
This  was  first  attempted  by  placing  a  graining 
so  as  to  form  a  regular  circle  on  the  outside 
of  the  legend,  quite  to  the  edge  of  the  coin. 
Aflerwards  a  legend  was  imprinted  lipon  the 
edge  of  the  larger  pieces ;  such  an  impression 
is  given  to  the  edge  of  the  coin  by  passing  it 
be^een  two  plates,  so  that  when  tiie  coin  has 
been  evried  by  the  moveable  plate  to  the  end 


of  that  which  is  fixed,  it  has  become  marked 
upon  the  whole  of  the  edge.  As  it  is  difficult 
to  impress  a  legend  upon  the  lim  of  the 
smaller  coins,  a  graining  has  been  devised  for 
the  protection  of  their  outer  edge ;  this,  which 
is  called  ntitting,  has  at  different  times  been 
rectangular  and  diagonal  to  the  thickness  of 
the  piece,  according  to  the  views  entertained 
as  to  the  best  mode  of  preventing  coin- 
clipping. 

From  the  money,  when  finished,  two  pieces 
are  taken  for  every  161b.  weight  of  gold,  and 
two  at  least  for  every  60  lbs.  weight  of  silver. 
These  selected  pieces  (which  are  presumed  to 
be  an  average  of  the  whole)  are  subjected  to 
rigorous  assayings —one  called  the  private 
auatf  within  the  mint ;  and  the  other  the  trud 
of  the  piXf  at  which  some  of  the  great  officers 
of  the  government  are  always  present. 

At  the  London  Mint  the  melting  pots  will 
each  hold  400  lbs.  of  gold.  The  ingots  into 
which  the  gold  is  cast  are  10  inches  long,  7 
broad,  X0*6  thick.  The  press-room  has  eight 
stamping  presses,  which  will  together  strike 
nearly  20,000  coins  in  an  hour.  In  standard 
coins,  the  pure  gold  is  alloyed  with  a  Httle 
silver,  and  the  pure  silver  with  a  little  copper. 
A  sovereign  weighs  128'274  grains,  of  which 
113*001  grains  are  pure  gold;  a  shilling  weighs 
87*27  grains,  of  which  60*727  grains  are  pure 
silver. 

MIBBOB.  This  term  is  nearly  equivalent 
to  looking  glatij  in  ordinary  application ;  it  ap- 
plies to  flat  silvered  looking  glasses,  as  well 
as  to  the  convex  and  concave  mirrors  which 
used  to  form  articles  of  ornamental  Aimiture. 
But  it  is,  or  ought  to  be,  equally  correct  a 
name  for  any  polished  plate  of  silver,  steel,  or 
other  substance  which  yields  a  clear  optical 
reflection.  A  few  details  concerning  silvered 
glass  mirrors  will  be  found  under  Silvbbino. 

MISSISSIPPI  (or  the  Great  Water,  as  the 
term  signifies  in  the  native  language),  is  one 
of  the  largest  rivers  on  the  globe,  which  drains 
with  its  numerous  branches,  a  surface  of  about 
1,100,000  square  miles.  It  falls  into  the  Gulf 
of  Mexico  by  six  mouths,  after  a  course  of 
more  than  3200  miles ;  but  if  we  consider  the 
Missouri  as  the  principal  river,  the  whole 
course  is  at  least  4400  miles.  Several  of  its 
other  affluents  would,  considered  singly,  be 
deemed  grand  and  mighty  rivers,  especially 
the  Ohio,  the  Wisconsin,  and  the  lUinois. 

The  rivers  Mississippi  and  Missouri  each 
give  name  to  a  state  of  America,  a  few  indus- 
trial statistics  of  which  will  be  found  under 
Unitbd  States.  Perhi^s  no  region  in  the 
world  is  increasing  more  rapidly  in  production 
and  commerce  than  the  rich  valley  of  the 
Mississippi.      Steamers    now    cany    heavy 
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fiEoights  for  a  distanco  of  many  hundred  miks 
along  this  great  riveri  in  the  midst  of  a  valley 
of  almost  unparaUoled  producdveness. 

MIST,  is  the  vapour  of  water  rendered  vis- 
ibla  hy  the  temperature  of  the  air  being  re- 
duoed  below  that  of  the  vapour.  When  the 
mist  is  veiy  thick  it  is  called  a  fog.  Water, 
ia  the  state  of  vapour,  is  conUnnally  rising 
into  the  atmosphere  at  all  the  usual  tempera- 
tures ;  but  in  very  hot  weather  the  air  is  not 
easily  saturated  with  vapour,  and  in  cold  wea- 
ther evaporation  is  slow :  thus  there  is  more 
Ta(K>ur  in  the  air  in  summer  than  in  winter, 
and  in  hot  countries  than  in  temperate  dim- 
atei,  in  ^  cases  where  similar  surfaces  of 
water  are  exposed  to  the  sun's  rays.  Indeed, 
it  has  been  found  that  the  quantity  of  vapour 
in  the  air  diminishes  nearly  uniformly  with 
the  temperature  from  the  equator  to  the 
poles. 

MODELLING.  Modelling  in  day  requires 
the  aid  of  a  few  tools ;  but  no  tool  is  more 
Qseftil  than  the  finger ;  indeed  tools  have  been 
invented  as  mere  aids  to  the  fingers,  and  are 
designed  only  to  do  whatthey  cannot  perform. 
Wire  tools  are  the  most  useful,  being  fashioned 
into  loops  of  various  shapes  and  sizes,  round 
and  angular,  and  fixed  into  wooden  handles. 
The  wooden  tools  are  made  of  box  and  ebony, 
of  various  shines  and  siaes — curved,  straight, 
pointed,  rounded,  and  flat  and  broad ;  the 
iBoad  tools  being  notched,  and  designed  ohiefly 
Ibr  working  the  large  oonvex  masses,  or  large 
IbidB  kidnqpeiy. 

The  ola^  used  ia  common  potter's  clay,  but 
of  the  beat  quality.  It  must  be  so  wet  that  it 
will  not  stand  in  a  mass  much  higher  than  its 
own  width  without  support  The  supports 
for  the  claj  are  a  most  important  consideration ; 
for  if  not  properly  attended  to,  the  finished 
woik,  the  fhuta  of  months  of  labour,  might 
suddenly  fall  to  pieoea  by  its  own  weight 
Soulptors  generally  model  figures  of  the  ordi- 
nary size  upon  a  bench  or  stand  called  a 
banker,  about  80  inches  high,  and  about  dO 
inahes  square, — ^for  a  bust  it  must  of  course 
be  mnoh  higher ;  above  this  a  solid  eiroular 
plinth  ia  fixed  on  a  wooden  boa,  and  ia  re- 
volved upon  six  or  more  wheels,  or  what  are 
better,  short  slightly  oonioal  roUers,  fixed  to 
the  plinth  near  the  eircumferenoe.  A  revolv- 
ing plinth  ia  neoessary  to  enable  the  sculptor 
to  see  his  work  on  all  sides  in  any  light,  and 
it  enables  him  to  work  on  all  parts,  in  one 
spot,  or  in  the  same  light  On  the  centre  of 
the  plinth  is  built  up  a  skeleton  framework 
of  iron  and  wood,  pro^jeeltng  in  various  direc- 
tions to  support  the  various  parts  of  the  figure. 
Another  esaential  part  of  modelling  is  pre- 
serving the  moi&ture  of  the  day,  which  should 


be  always  uniform  if  possible ;  it  must  never 
be  allowed  to  dry,  and  it  can  be  kept  moist 
with  very  little  trouble.  While  the  modeller 
is  at  work,  and  the  figure  is  exposed,  especially 
in  Warm  weather,  he  should  repeatedly  sprinkle 
it  with  water.  A  plasterer's  brush  is  the  best 
instrument  for  this  purpose.  When  the  moti'l 
is  complete,  the  next  process  is  to  take  the 
oast,  to  work  the  marble  from,  or  to  make 
other  casts  from.  The  ancient  sculptors  used 
to  bake  their  models,  but  this  is  not  so  good 
a  plan  as  making  plaster  casts  from  them, 
though  less  troublesome  and  much  cheaper. 

MODILUON  is  an  architectural  ornament 
in  the  Corinthian  cornice,  resembling  a  small 
bracket  placed  horizontally,  that  is,  with  its 
back  against  the  soflit  of  the  part  it  supports, 
in  which  respect  it  difiers  from  the  Console. 
ModiUions  are  placed  beneath  the  corona  of 
the  cornice,  aud  although  sometimes  omitted 
out  of  parsimony,  are  indispensable  to  the 
character  of  the  order. 

UOlRk  METALLIQUE.    There  is  a  sin- 
gular  and  often  elegant  way  of  ornamenting 
metallic  surfaces,  called  by  the  French  Moiti 
MetalUqite,  equivalent  to  clouded  or  waUred 
metal.    The  metal  has  a  sort  of  cr^'stalUsed 
appearance,  somewhat  resembling  a  frosted 
window   on    a   winter's    day,    but  far  more 
brilliant  and  diversified.    It  was  fixst  intro- 
duced at  Paris  in  1817,  by  M.  Allard,  and  was 
much  used  soon  afterwards  as  an  ornamental 
covering  for  Kalddoscopes  and  other  artides. 
The  moir^  metallique  is  tinned  iron  plate, 
the  tinned  surface  of  which  has  been  exposed 
to  a  peculiar  chemical  action  from  acdd.    Tin 
plate  consists  of  sheet  iron  coated  with  mcltt^d 
tin;  and  it  is  beUeved  that  the  clouded  or 
watered  appearance  is  produced  by  inequality 
of  action  between  the  tin  and  the  iron  at 
difierent  parts ;  but  the  results  are  not  visible 
through  Uie  whole  thickness  of  the  Uu ;  ami 
the  art  consists  in  removing  so  mudi  of  tlio 
tin  as  to  l2^  bare  the  thin  film  which  exist*)  xi 
the  junction  of  the  two  metals.     This  is  a 
point  of  much  nicety,  for  if  the  acid  emplovid 
for  this  purpose  be  allowed  to  penetrate  i-y* 
deeply,  it  will  lay  bare  some  of  tho  iron,  and 
there  will  result  dark  spots  instead  of  tlm 
silvery  lustre  and  pearly  appearance  of  the 
moire.    Dilute    nitro-muriatic    acid    is    one 
among    many  acids    and   corroding    liquids 
employed  for  the  purpose.    The  plate  is  ex- 
posed to  the  action  of  tlio  acid  for  a  few 
minutes,  while  heated ;  then  carefully  washed, 
and  finally  coated  with  varnish,  by  which  the 
moire  is  preserved. 

MOLASSES,  is  the  name  given  to  tlie  un- 
crystallised  syrup  produced  in  the  manufacture 
of  sugar  and  whidk  ia  sufiered  to  drain  from 
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the  casks  into  ft  cistern,  m  what  is  called  the 
cttring-hoose,  before  the  sugar  is  sent  away 
firora  the  plantation.  [Su»aii.]  Part  of  the 
molasses  is  fermented  and  distilled  for  rum  in 
the  West  Indies,  and  part  is  made  to  yield  a 
little  sugar  by  crystallisation :  the  residue  con- 
stitntes  Treacle. 

The  molasses  imported  during  the  last  three 
years  amounted  to  the  following  quantities : — 

1848 51T,535  cwts. 

184& 1,082,837     „ 

1850 905,054    „ 

MOLYBDE'NUM,  a  metal  discovered  by 
Scheele,  in  1T78,  is  a  mineral  which  reseml^lcs 
and  had  been  confounded  with  plumbago. 
This  metal  is  obtained  as  a  porous  mass  or  in 
globules,  and  has  not  yet  been  prociircd  in 
the  state  of  a  button  or  bar.  The  groins  arc 
somewhat  crystalline ;  sometimes  they  ore  of 
a  silyer -white  colour.  When  obtained  by  the 
redaction  of  the  oxide,  this  metal  has  not 
much  lustre,  but  acquires  it  by  burnishing. 
When  long  exposed  to  the  air  at  ordinary  tem- 
peratores,  it  appears  to  tarnish,  but  the  oxida- 
tion is  superficial.  Oxide  of  molybdenum  oc- 
curs encrusting  the  sulphuret  of  molybdenum, 
and  also  between  its  lamime  in  thin  layers. 
Its  structure  is  thin,  fibrous,  earthy,  friable, 
and  pnlvemlent ;  and  its  colour  is  pale  yellow 
or  greenish. 

Molybdenum  combines  with  many  other 
substances ;  but  neither  in  its  simple  nor  its 
compound  state  has  it  yet  been  applied  to 
many  useful  purposes :  it  still  remains  in  tho 
domain  of  scientific  chemistry. 

MONAGHAN.  This  Irish  county  contains 
a  Taluable  deposit  of  gypsum ;  and  near  this 
i!>  a  small  coal  field.  Limestone  of  great  va- 
riety and  excellent  quality  is  quarried ;  also 
fine  marble,  and  valuable  freestone  for  building. 
A  fine  white  sandstone,  dug  in  tlie  Slicvc 
Bcagh  Mountains,  is  extensively  used  for  ar- 
chitectural purpo^ics.  Ironstone,  slate,  and 
lead-ore,  exist  in  small  quantities. 

The  soil  of  the  county  varies  much.  The 
wheat  grown  is  generally  red  wheat,  and  of 
inferior  quality ;  but  the  flax  crop  is  important. 
Clover,  vetches,  and  other  green  crops,  are 
more  attended  to  than  turnips  or  mangel 
wuTzeL  A  good  deal  of  butter  is  made,  and 
sent  to  England.  The  population  of  the 
county  is  very  dense ;  the  number  of  labour- 
ers has  increased ;  and  the  decline  of  the  linen 
manufacture,  which  once  fiumished  them  with 
employnient,  has  loft  the  great  majority  with 
litile  other  work  than  that  which  they  bestow 
on  the  small  spot  of  land  which  they  occupy, 
^ome  of  the  worst  features  of  Irish  poverty 
and  improvidence  are  to  be  found  in  Mo- 
naghon. 


MONEY.     At  a  time  when  industry  has 

caused  the  assembling  in  London  of  visitors 

firom  so  many  countries,  it  would  not  be  an 

inconsistent  feature  in  this  work  to  present  a 

Table  of  the  values  of  some  of  the  best  knowti 

European    coins.      Kelly's    Cambist    is  our 

authority. 

Bnjocchio;  copper  coin  at  Rome  and  Bologna; 
worth  rather  more  than  one  halfpenny. 

Batzen  ;  a  Swiss  coin  of  inferior  silver  about 
l\d, 

Carline;  Piedmont  gold  coin ;  about  5/.  12«.  Sd. 

Cash;  Chinese  coin  of  copper  and  lead ;  about 
120  to  a  penny. 

Cetiti  United  States'  copper  coin  ;  about  Old, 
In  France  a  cent  or  centime  is  not  a  coin, 
but  a  money  of  account,  one-hundredth  of  a 
franc. 

Cowries  ;  shells  used  for  money  in  the  east ; 
about  120  to  a  penny. 

Crown ;  the  crown  coins  in  foreign  countries 
have  been  mostly  superseded  by  other  de- 
nominations. 

Crusado ;  Portuguese  coins,  both  gold  and 
silver ;  about  2s.  6(/« 

Dime;  United  States'  silver  coin  ;  O^rf. 

Doit ;  Dutch  copper  coin ;  half  a  farthing. 

Dollar;  United  States' silver  coin,  4«.  4i/.  Also 
a  Spanish  silver  coin,  is.  3|cf.  See  also 
Thaler  and  Rix-thaler. 

Doubloon;  Spanish  gold  coin ;  about  3/.  Os. 

Ducat ;  there  are  gold  ducats  in  Russia,  Swe- 
den, Holland,  and  Germany,  varying  in 
value  f^om  Bs.  id,  to  9s.  ^d.  There  are  sil- 
ver ducats  in  Italy ;  about  3«.  6<f. 

Baglc;  United  States' gold  coin;  about 2^.44. 

Florin ;  there  are  both  gold  and  silver  florins 
in  Germany ;  worth  respectively  about  7s. 
and  Is.  Bd.  to  2s. 

Franc ;  French  silver  coin,  9  Jrf.  Also  a  Swiss 
silver  coin ;  Is.  2d. 

Frederick ;  Prussian  gold  coin  ;  lOj.  id. 

Guilder ;  another  name  for  Florin. 

Groschen;  German  silver  coin ;  id.  to  lid. 

Imperial;  Russian  gold  coin  ;  S'is.  id. 

Kopeck ;  Russian  copper  coin  ;  rather  less 
than  Id. 

Kreutzer;  German  copper  coin ;  three  to  ono 
penny 

Mark;  Hamburg  silver  coin;  about  Is.  Srf. 

Milree  ;  Portuguese  gold  coin ;  about  55. 

Mohur ;  East  Indies  gold  coin ;  about  335. 

Napoleon  ;  French  gold  coin ;  15«.  lOrf. 

Paolo  or  Paul;  Italian  silver  coin;  5|rf. 

Pfenning  ;  Prussian  copper  coin  ;  ten  to  & 
penny. 

Piastre ;  Levant  silver  coin  ;  rather  over  1>. 

Pistole ;  (f  erman  gold  coin  ;  about  21«.  Also 
an  Italian  gold  coin,  variable  in  value  in 
dififerent  states. 
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Beal;  Spanish  silver  eom  ;  M.    The  Beat 

veUon  is  a  smaller  coin ;  2|i{. 
Bix-thaUr!  C^erman  silver  coin ;  about  it.  2<i. 

The  Danish  Bigthank  Sutler  is  about  2t.  Bd, 
Bauble  ;  Bussian  silver  coin ;  St.  Id,    There 

are  platinum  coins  of  three  and  six  roubles. 
Bupee  ;  East  Indian  silver  coin ;  about  2«. 
SchUling  ;   German  coin  of  inferior  silver; 

about  \\d, 
Scudo ;  Italian  silver  coin ;  about  4f .  4^ 
SecJuUng ;  Hamburg  copper  or  base  silver 

coin ;  rather  more  than  O^d. 
Sequin  ;  Italian  gold  coin ;  about  Os.  bd.  The 

Turkish  sequin  varies  much  in  value. 
Sou  ;  French  copper  coin,  ^th  of  a  franc ; 

about  0|<f. 
Stiver ;  Butch  copper  coin ;  about  \d. 
Thaler;  the  ordinary  name  in  Gennany  for 

the  BiX'thaler  or  Bix-doUar, 

The  weights  of  English  gold  and  silver  coins 

are  as  follow : — 

Dwt.     Onini. 

Sovereign 6        3.274 

Half  sovereign  . .      2      13.687 

Crown    18        4.4  -  elevenths. 

Half  crown 9        2.2  -  elevenths. 

Shilling 3      16.3  -  elevenths. 

Sixpence 1      19.7  -  elevenths. 

Fourpence ......       1        6.1  -  eleventh. 

MONMOUTHSHIRE.  In  the  north-west 
part  of  this  county  iron  and  coal  are  found  in 
considerable  abundance ;  and  these  form  the 
main  elements  of  the  wealth  of  Monmouth- 
shire. In  respect  to  agriculture,  the  soil  is 
various,  but  generally  fertile.  The  agricul- 
ture  has  been  a  good  deal  improved  of  late 
years.  In  the  north-west  a  little  wheat  is 
grown,,  but  oats  and  barley  are  the  principal 
crops.  The  southern  tract  bordering  on  the 
Bristol  Channel  is  an  alluvial  soil,  which  in 
parts  would  be  overflowed  if  not  protected  by 
great  dykes.There  are  numerous  smallorchards. 

Monmouth,  the  county  town,  has  a  consi 
derable  commerce  with  Bristol,  by  means  of 
the  Wye.  There  are  large  iron-foundries  in 
the  neighbourhood.  Neu^port,  near  the  mouth  of 
the  Usk,  is  the  outlet  for  alarge  amount  of  coal, 
and  a  still  larger  amount  of  iroa,  which  are 
brought  down  the  Blaenavon,  the  Ebbw,  the 
8irhowy,the  Rhimney,  and  other  valleys  from 
the  mountain  district  where  the  mines  are 
situated.  Newport  has  been  much  improved 
of  late  years.  Ship  building  is  carried  on, 
the  river  being  so  situated  that  vessels  of  great 
burthen  can  be  launched  from  the  docks  into 
deep  water.  The  docks  and  the  river  are 
always  crowded  with  vessels  waiting  for 
cargoes  of  coal  and  iron.  At  Pontypool  most 
of  the  inhabitants  are  employed  in  the  coal 
mines  and  iron  works. 
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MONOCHORD,  an  instrument  of  one 
string,  is  used  by  scientific  musicians  for  the 
purpose  of  ascertaining  and  demonstrating  the 
relative  proportions  of  musical  sounds.  It  is 
composed  of  a  board,  or  rule,  divided  and  sub- 
divided into  various  parts,  and  of  a  string 
distended  between  two  bridges,  one  of  which 
is  placed  at  each  end  of  the  rule.  In  Dr. 
Crotch's  *  Elements  of  Musical  Composition' 
will  be  found  a  simple  and  cheap  method  of 
constructing  a  monochord. 

Mr.  Higgs's  monochord,  described  before 
the  Society  of  Arts  in  1843,  is  a  single  string 
stretched  over  a  bridge,  and  tuned  to  the 
middle  C  of  the  pianoforte ;  but  it  is  provided 
with  other  stops  or  bridges  which  enable  it  to 
yield  all  the  notes  of  the  diatonic,  chromatic 
and  enharmonic  scales  of  the  octave.  It  is 
calculated  to  educate  the  ear  of  a  singer  to 
appreciate  musical  intervals,  and  to  aid  in  the 
tuning  of  pianofortes  and  other  instruments. 

MONTPELLIER,  c^>ital  of  the  French 
department  of  Heranlt,  has  a  very  extensive 
system  of  commerce  and  manufactures. 
Liqueurs,  perfumery,  preserves,  dried  fimits, 
verdigris,  alum,  cream  of  tartar,  vitriol  and 
aquafortis,  woollen  cloth,  muslins,  printed 
cottons,  calicoes,  table  linen,  blankets,  hosneiy, 
hats,  leather,  corks,  and  paper,  are  mann- 
factured;  these  aitides,  with  wool,  wine, 
brandy,  oranges,  citrons  and  other  fhiits,  and 
the  oil  of  the  surrounding  districts,  furnish 
the  chief  articles  of  trade.  There  are  several 
printing-offices,  sugar  refineries,  potteries, 
oil-milk,  paper-mills,  and  saw-mills.  In  the 
central  prison,  which  receive^*  convicts  fWnn 
20  departments,  several  articles  of  silk  and 
cotton  are  manufactured. 

MONTREAL,  the  capital  of  Lower  Canada, 
set  the  first  example  of  an  Exposition  of 
manufactures  in  America ;  it  was  at  Montreal 
that  the  Canadian  Industrial  Exhibition  of 
1860  was  hold,  an  exhibition  which  prepared 
the  Canadians  to  take  part  in  the  far  greater 
Exhibition  of  1861. 

In  respect  to  commerce,  the  harbour  of 
Montreal,  which  is  formed  by  an  arm  of  the 
St  Lawrence,  is  small  but  secure;  the  diffi- 
culty of  approach,  which  the  r^>id  of  St.  Mary 
formerly  presented  to  sailing  vessels,  has  been 
overcome  by  the  employment  of  steam-togs. 
The  shipping  trade  of  Montreal  is  very  aetive 
whilst  the  navigation  is  open.  The  repeal  of 
the  Navigation  Laws,  and  the  uninterrupted 
steam  navigation  by  the  Rideau  and  Welland 
Canals  and  the  great  lakes  westwards,  aa  tkr 
as  Chicago  on  the  south-western  shore  of 
Lake  Michigan,  whereby  the  produce  of  Illinois 
and  the  western  states  will  find  a  ready  Teoi 
to  Europe,  promises  to  add  greatly  to  the 
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tmda  of  Mcmtreal.    Steamen  ply  regnltfrly 
dnring  the  season  to  Qaebeo. 

MOOBS.    A  Moor  is  an  extensive  waste 
covered  with  heath,  and  the  soil  of  which 
consists  of  poor  light  earth,  mixed  generally 
with  a  considerable  portion  of  peat    The 
want  of  fertility  in  moors  arises  chiefly  from 
a  deficiency  or  superahnndanee  of  moisture, 
the  sabeoil  being  either  too  poroos  to  retain 
it,  or  too  impervious  to  allow  it  to  escape. 
Both  extremes  occur  in  some  moors,  which 
ire  parched  up  in  dry  weather,  and  converted 
into  a  dark  mud  by  any  continuance  of  rain. 
When  the  moor  consists  of  a  loose  peaty 
earth  of  little  depth  incumbent  on  a  rode,  as 
is  the  case  in  many  mountainous  countries, 
no  art  can  fertilise  it     In  the  valleys,  where 
the  waters  have  brought  various  earths  mixed 
with  decayed  vegetable  matter  from  the  sur- 
rounding hills,  the   substance    deposited  is 
mostly  peat ;  this  soil,  by  careful  management, 
may  be  made  productive.     Sometimes  exten- 
sive moors  have  been  converted  into  flourish- 
ing fkrms  of  arable  and  grass  land,  as  in 
many  parts  of   Scotland  aud  the  north   of 
England;   sometimes  they  have  been  most 
advantageously  planted  with  forest-trees,  and, 
where  there  is  a  great  extent  of  waste  and  a 
scanty  population;  this  is  generally  the  most 
eertun  mode  of  improving  a  property,  although 
the  return  is  slow  and  distant 

MOBATIA  is  one  of  the  richest  provinces 
of  the  Anstrian  empire  in  respect  to  produce. 
Agriculture  is  in  an  improved  condition.  Large 
quantities  of  very  fine  wheat,  lye,  barley,  and 
oats  are  grown.  Flax  and  hemp  are  very  ex- 
tensively grown  ;  but  the  consumption  of 
these  articles  is  so  great,  that  large  quantities 
of  them  are  imported.  Fruit  is  plentiful  and 
good.  The  vine  flourishes.  The  forests 
furnish  vast  quantities  of  timber.  The  pas- 
tnres  are  extensive.  Formerly  mines  of  gold 
and  silver  were  worked.  At  present  iron,' 
sulphur,  vitriol,  alum,  coals,  marble,  pipeclay, 
and  precious  stones,  particularly  topazes,  are 
the  chief  mineral  products. 

The  woollen,  linen,  and  cotton  manufac- 
tores  are  very  flourishing,  and  on  a  large  scale, 
and  furnish  supplies  for  an  extensive  export 
trade.  The  manufacture  of  thread  is  like- 
wise considerable.  Dyeing  is  earned  on  at 
Briinn,  which  is  particularly  celebrated  for 
dyeing  Turkey  red.  Moravia  ei^oys  also  tlie 
benefit  of  a  great  transit  trade.  The  imports 
are  colonial  produce,  wool,  Vienna  silks, 
Russian  fun,  tallow,  wine,  oil,  porcelain,  glass, 

MOBDANTS.    [Dyeiko.] 
MOKEA.     The  produce  and  industry  of 
the  Morea  are  briefly  noticed  under  Gbkxce. 


MO'BPHIA,  the  first  discovered  of  a  nu- 
merous and  important  class  of  vegetable  pro- 
ducts, or  alkalies,  sometimes  termed  olkaioidM. 
It  was  obtained  in  1603  by  Seituemer,  a 
German  chemist,  from,  opium,  in  which  is 
exists  in  combination  with  a  peculiar  vegeta- 
ble acid,  the  meconic  acid,  and  probably  also 
with  sulphuric  add.  Morphia  is  a  colourless 
crystalline  substance,  with  a  bitter  taste. 
When  heated  strongly,  it  emits  a  resinous 
smell,  smokes,  and  bums  with  a  lively  red 
flame,  and  leaves  charcoal.  Morphia  is  pro- 
bably the  most  active  prindple  of  opium,  but 
being  very  slightly  soluble  in  water,  is  never 
used  alone  medicinally.  Having,  however,  like 
other  alkalies,  afi^tyfor  adds,  it  readily  com- 
bines with  them  and  forms  salts,  which  are 
now  extensively  used  in  medicine.  The 
acetate  and  hydrochlorate  of  morphia  are 
those  salts  which  are  usually  employed  medi- 
cinally. 

The  uses  of  morphia  and  the  other  alka- 
loids are  almost  exclusively,  up  to  the  present 
time,  medicinal. 

MOBTAB.  Common  mortar  is  the  sub- 
stance placed  between  the  stones  or  bricks  of 
a  building  to  cement  them  together.  Mortar 
is  essentially  composed  of  slacked  lime  and 
siliceous  sand.  The  hardness  which  mortar 
acquires  is  owing  to  the  gradual  conversion  of 
the  lime  into  carbonate  of  lime,  which  takes 
place  very  slowly  by  the  absorption  of  carbonic 
add  gas  from  the  atmosphere.  In  this  state 
it  adheres  very  firmly  to  the  particles  of  silica 
diffused  through  it,  and  both  are  strongly 
united  with  the  material  employed  in  the 
building.  When  limestones  contain  consider- 
able portions  of  silica  and  alumina,  they  form 
what  has  been  termed  Hydraulic  Lime,  and 
the  mortars  made  with  them  are  called 
HydrauUc  Morton.  Of  these,  Parker's  cement 
is  a  well-known  kind:  it  will  »et,  as  it  is 
termed,  or  become  solid,  in  a  quarter  of  an 
hour,  dther  in  the  air  or  under  water.  In 
France  artifidal  hydraulic  lime  has  been  pre 
pared,  and  appears  to  answer  the  purpose  ex- 
tremely well. 

A  second  application  of  the  name  Mortar 
is  to  a  vessel  in  which  substances  are  either 
reduced  to  fhigments,  pulverised,  or  dissolved, 
by  beating  or  trituration  with  a  pestle.  Mor- 
tars are  made  of  cast-iron,  stone-ware,  glass, 
agate,  flint,  or  porphyry,  according  to  the  use 
to  which  they  are  to  be  applied. 

It  is  not  very  easy  to  shew  why  such  should 
be  the  case ;  but  the  same  name  has  a  third 
and  wholly  different  signification,  as  applied 
to  a  gun  or  cannon.  A  mortar  is  a  piece  of 
ordnance  which,  compared  with  guns,  is  very 
short,  and  is  employed  to  throw  shells  or 
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oaMftraes  at  considerable  elevations  (^efally 
at  45**).  Mortars  are  either  of  iron  or  brass ; 
th^  rest  upon  solid  beds,  and  the  trunnions 
or  cylinders  upon  which  they  turn,  in  givlDg 
the  required  elevation,  are  placed  at  the  lower 
extremity  of  the  piece.  The  calibres  of 
mortals  in  the  British  serrice  are  if,  6 1,  8, 
10,  and  18  inches.  All  these  difTerent  kinds 
of  mortars  are  used  on  land,  and  the  two  last 
are  also  employed  in  the  navy;  but  in  this 
latter  seirice  the  pieces  are  about  IQ  inches 
longer  than  the  land-service  pieces  of  the 
same  calibre.  The  first  two  are  sometimes 
called  royal  mortars.  The  Dutch  engineer 
Coehom  invented  small  mortars  fo^  throwing 
grenades.  They  were  capable  of  being  carried 
about  and  served  by  one  man ;  consequently 
they  could  be  readily  brought  up  to  a  conve- 
nient spot,  and  rapidly  fired. 

MOBTICINO  MACHINE.  The  cutting 
of  a  mortice  in  wood-work,  for  joining  or 
framing  the  pieces  together,  is  under  ordineiry 
circumstances  performed  by  hand ;  but  in  the 
remarkable  operations  at  the  Palace  of  Indus- 
try, a  morticing  machine  has  been  employed, 
patented  by  Messrs.  Fumess  and  Lanton.  It 
consists  of  an  upright  frame,  with  ledges  and 
supports  suitable  to  retain  in  a  proper  position 
the  piece  of  wood  to  be  morticed.  The  mor- 
ticing chisel  is  fixed  to  the  lower  end  of  a 
vertical  rod;  and  its  mode  of  ac^ustment  is 
such  that  it  can  be  turned  round  in  any 
direction,  and  may  bo  made  to  cut  a  deep  or 
a  shallow  mortice  at  the  discretion  of  the 
workman.  The  machine  is  not  whoUy  auto- 
matic, but  may  be  compared  to  a  lathe ;  the 
workman  puts  his  foot  upon  a  treadle,  by 
which  the  morticing  chisel  is  brought  down 
to  the  wood ;  and  in  that  position  it  is  retained 
until  the  mortice  is  cut  There  are  many 
ingenious  minor  appendages,  to  facilitate  the 
action  of  the  machine. 

MOSAIC.  This  very  elegant  production  is  a 
species  of  inlaid  or  tessellated  work,  made 
with  minute  pieces  of  coloured  substances, 
generally  either  marble  or  other  coloured 
stones,  or  else  glass  more  or  less  opaque,  and 
of  every  variety  of  hue  which  the  subject  may 
require.  The  former  mode  was  that  chiefly  I 
employed  by  the  Bomans  for  their  costly 
tessellated  pavements,  many  of  which  have  at 
various  times  been  discovered  in  England. 
Mosaics  of  this  description,  that  is,  tor  pave- 
ments, generaUy  consist  only  of  a  series  of 
ornamental  borders  inclosing  one  or  more 
compartments  containing  some  figure  or 
device,  or  occasionally  a  group  or  subject. 
Others  consist  entirely  of  a  pattern,  generaUy 
in  two  colours,  sometimes  in  three — black, 
white,   and   red.     Examples   of    pavement 
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mosaics  in  each  of  these  modes  haye  b..en 
discovered  at  Pompeii.  Mosaic  continued  to 
be  used  both  tor  pavements  and  ornamenting; 
walls  to  a  late  period  in  the  middle  ages,  and 
was  greatly  practised  in  Byzantine  buil^gs, 
and  by  Byzantine  artists  who  w^re  also  em- 
ployed in  Italy. 

A  kind  of  mossde  or  coloured  inlaid  wori; 
was  occasionally  employed  in  Ital^  during  the 
middle  ages  for  external  decorations  also ;  as 
ap  instance  of  which  the  facade  of  the  Dnomo 
at  Pisa  may  be  mentioned,  where,  though  the 
pattern  is  chiefly  in  black  and  white,  brilliant 
reds  and  blues  are  intermixed  at  intervals. 

Although  nearly  similar  as  to  thehr  process, 
mosaic  pictm'es,  fspecially  some  of  those  of 
later  times,  may  be  considered  as  a  distinct 
branch  pf  the  art.  Whether  actually  employed 
as  pavements  or  inserted  in  walls,  mosaics  of 
this  class  consist  chiefly  of  ornament  and 
pattern,  executed  in  few  and  simple  ooloui-s, 
with  hardly  any  attempt  at  variety  of  tints 
and  due  graduation  of  tpnes,  even  in  tlie 
figures,  human  or  animal,  occasionally  intro- 
duced in  them.  For  a  long  period  after  the 
decline  of  the  arts,  mosaic  painting  continued 
to  be  employed  in  Italy,  both  externally  and 
internally,  for  the  decoration  of  churches,  a^ 
for  instance,  on  the  facade  as  well  as  within 
the  basilica  of  St  Mark  at  A'enice.  Some 
have  supposed  that  such  productions  were 
entirely  Uie  work  of  Byzantine  or  Greek 
artisU,  but  the  contrary  opinion  is  maint-idned 
by  Cicognara,  who  asserts  that  piosaic  was 
practised  by  native  Italians,  and  that  it  was 
well  known  to  the  earliest  Venetians. 

Copies  of  celebrated  works  by  Baphael  and 
other  masters  have  been  executed  in  mosaic, 
and  have  the  eflbct  of  paintings  produced  in 
the  usual  way,  though  they  are  attended  with 
infinitely  greate;*  cost,  and  are  beyond  all 
comparison  more  laborious  and  tedious  in 
their  process.  As  each  separate  piece  of  glass 
is  of  the  same  colour  throughout,  the  gradua- 
tion of  tints,  the  melting  off  of  any  one  colour 
from  its  highest  light  to  its  darkest  shadow, 
can  be  obtmned  only  by  an  immense  number  of 
small  pieces,  of  which  those  contigiions  t"» 
each  other  exhibit  scarcely  any  perceptible 
difference  to  the  eye.  The  sole  advantage,  in 
any  degree  proportionate  to  the  cost  attentling 
it,  is  the  extreme  durability  of  the  work  when 
once  accomplished. 

Similar  mosaic  is  employed  sometimes  on  a 
miniature  scale,  for  pictures  on  the  lids  of 
snuff-boxes  and  articles  of  that  kind,  or 
tablets  in  chimney-pieces,  which  are  at  the 
best  mere  curiosities  and  very  laborious  trifles. 
Florentine  Work  may  also  be  mentioned  as  a 
species  of  mosaic,  diiefly  used  for  inlaying 
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of  veneering  neriile  slebs  for  tallies  and  dd< 
corative  purposes  of  that  sortt  upon  a  mode* 
ratasBBle. 

The  Medinnral  Sshibition  of  18M  presented 
many  beantiftil  epecupens  of  mosaie,  mosUjr 
on  a  BoiaU  aeale.  In  our  own  d^r,  ^t  ebief 
mosai<i  wark  pvodaeed  is  in  the  Ibnn  of  tesael- 
lated  tilee  for  paTemeafa. 

MOBOOW.  In  Uiia  important  Bossiaa 
provinoe,  agrieaitniFe  is  tlie  ^Maf  oeenpatioii 
of  the  inhabitants,  and  Moeeow  is  pne  of  the 
bee^  oilltiyal^  as  w#U  as  ot^  of  ibe  most  po- 
j^nloos  provinces  pf  the  whole  empiis.  FlaX| 
han^,  and  hap^  ^se  6nltivatad«  Horticaltme 
is  camad  on  tp  a  g^raat  extant,  and  the  pxp. 
doee  is  nearly  adegnate  to  the  cousunption* 
Timber  and  woodfuel  are  plentiful.  Horses, 
cattle,  calves,  and  poidtiy  aw  reared.  The 
minerals  are  freas^ne,  potters'  clay,  brick- 
day,  lime,  gypsum,  alabastart  and  bog-iron. 

Manufaetores  of  various  kinds  are  canied 
on  to  a  great  extent,  both  by  the  country- 
peo]^  for  their  own  aupply  as  well  as  for  sale, 
and  also  in  the  villages  and  towns,  and  espe- 
ciaUy  in  the  eapital.  The  province  haa  an  ex- 
tenaye  inland  trade. 

Of  the  far-famed  dty  of  Moscow  we  need 
not  speak  in  this  work;  for  it  is  rather 
a  political  metropolis  than  an  emporium  of 
manufactures.  It  ia,  however,  the  centre  of  an 
immense  inland  tiada^  hy  which  the  produce 
of  Europe  and  Asia  is  interchanged ;  for  there 
ia  no  dty  in  which  the  luxuries  of  the  East 
and  West  meet  in  more  singular  proximity 
than  Moscow. 

MOSELLE.  Tina  is  an  intereating  depart- 
ment of  France,  in  respect  to  produce  and 
commercial  industry.  The  valleys  and  hill- 
aidea  are  covered  in  general  with  a  rich  soil, 
and  are  oareAiUy  cultivated  so  as  to  yield 
great  quantities  of  wheat,  ryei  and  oats,  of 
which  a  considerable  6ui:;^us  over  the  home 
consumption  ia  sold  for  exportation  in  the 
great  corn-market  of  Metz.  Other  crops  raised 
are  Tetches,  millet,  peas,  beans,  and  lentils. 
Several  Champagne  wine  merchants,  settled 
at  Meta,  parohase  Moselle  wine,  and  manu- 
facture from  it  what  they  call  champagne  wine 
for  the  German  and  Bussian  markets.  Fears, 
peaches,  and  other  firuits  are  grown  in  large 
quantities,  and  exported  in  Uie  form  of  dry, 
liquid,  and  crystallised  conserves  from  Metz, 
where  preserved  fruits  form  an  important 
article  of  oommeroe.  Flax  is  extensively 
grown,  both  for  the  sake  of  the  fibre  and  of  the 
seed,  which  is  presaad  for  oil ;  rape  and  tur- 
nipa  are  also  grown.  The  forests  consist  pf 
oak,  beech,  hazel,  Si^  Bees  are  very  nnme- 
zona,  and  much  honey  is  gathered. 

Several  iron  mines  are  worked,  aod  the  ore 


ia  amaHed  and  made  into  maUeable  iyon* 
Lead  and  copper  are  found,  but  no  mines  are 
wevked*  Boiidiag  atone,  quartz,  gypsum,  cru- 
cible apd  pottery  ea^rth  are  ^uanied.  Marl 
is  found  in  great  masses  in  the  north  and 
north-waat  of  the  department,  and  is  exten- 
sively Qsed  in  manure.  Flaster-of-Paris  ia 
also  much  iised  as  a  top-dressing  for  meadow 
land*  The  indnatriM  products  aonsist  of  aheet 
and  bar  iron,  block-tin,  naila,  giaas,  nnblaachad 
and  talde-linen,  einbroidered  mnslin,  canvaa? 
paper,  beer,  tobacco,  (^  atarobi  rooo)  paper, 
beet  loot  angar,  tiles,  pipea,  pottery,  leather, 
hosiery,  and  common  woollen  and  eotlon 
stnfia.  Theae  articles,  together  with  timber, 
and  the  produets  previously  mentioned,  sup- 
port an  active  commerce.  Metz,  the  chief 
town  of  the  department,  ia  a  place  of  consider- 
able manofactoring  and  aommercial  enter- 
pi-ise. 

MOTHEB  OF  PEAfiL,  The  natoie  of 
thia  singobir  and  beaotiftd  snbatance  ia  illua- 
trated  under  FEAaLa  $  Shsix, 

MOULDINGS  ans  any  assemblage  of  nar 
row  Burfiusea  projecting  from  the  face  of  a 
wall  or  other  surface,  and  advancing  one  be* 
yond  the  other.  They  are  bounded  by  atraight 
linea,  either  horizontal  or  vertical,  according 
to  their  situation,  but  the  surfaces  themselves 
are  plane  or  curved,  and  if  the  latter,  eonoave 
or  Gonvex,  or  else  compounded  of  both  forms ; 
and  again  are  either  plane  or  onrved«  The 
FUletf  Tama^  Band,  are  all  plane  or  flat  mould- 
ings. The  Corona  is  also  a  mere  plain  band, 
except  that  it  is  occaaionally  enriched  in  Ro- 
man architecture.  Lesser  convex  mouldings 
are  termed  BeaM^  but  the  longer  mouldings 
of  the  same  kind  in  the  baaee  of  columns  are 
termed  Tori  or  Torosses.  The  Oyma  Btaki^ 
or  OjfVMiittm,  is  a  compound  moulding*  con- 
cave above  and  convex  below ;  while  the  Cyma 
MevenOf  is  convex  below  and  concave  above. 
The  Cavetio  ia  a  mere  hollow  or  sweep  inter- 
vening between  and  serving  to  connect  two 
monldings,  one  of  which  prqjecta  beyond  the 
other.  The  Ovolo  is  a  simple  convex  mould- 
ing, so  called  because  it  is  generally  carved 
into  Ova,  or  ornaments  in  the  shape  of  eggs, 
within  hollows.  All  the  other  mouldings  may 
be  carved  or  enriched,  except  the  cavetto  and 
fillet ;  the  pattern  being  accommodated  to  the 
surface  of  the  moulding.  The  cyma  aecta,  or 
7a/on,  as  it  is  sometimes  called,  is  cut  with  a 
peculiar  kind  of  toagued  w  arrow-headed 
omament. 

MOVING  FOWEBS.  The  maana  emj^ed 
to  give  moUon  to  maahinery>  (independently 
of  the  cases  in  which  the  force  of  gravity  ia 
applied  directly,  as  in  turning  tlie  cyUnder  of 
a  dock, )  are  chiefly  the  following  t^tha  tireiufih 
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of  mtn  and  ammait^  the  preuvre  of  the  atmo- 
tphere,  the  expanthe  force  of  $team^  and  the 
acHon  of  wind  or  water.  It  is  eren  probable 
ibat  the  recently  proposed  aetionB  of  the  gal- 
vanic floid  and  of  fired  gunpowder  or  gun- 
ootton,  will  in  time  be  numbered  among  mo- 
tive forces  for  impelling  carnages,  vessels,  or 
machines. 

Originally  the  larger  kind  of  engines,  except 
snch  as  were  impelled  by  wind  or  water,  were 
moved  by  the  power  of  horses;  and  when 
other  agents  were  employed,  the  gross  eifect 
of  the  engine  was  estimc^  by  the  nnmber  of 
horses  to  whose  action  it  was  equivalent  A 
strong  horse  being  able  to  draw  125  lbs.  at 
the  rate  of  8  miles  per  hour  during  8  hours; 
the  product  of  these  numbers,  multiplied  by 
the  number  of  feet  in  a  mile,  and  divided  by 
the  number  of  minutes  in  8  hours,  gives 
88,000  lbs.  for  the  weight  carried  or  raised  1 
foot  per  minute  continually.  This  last  num- 
ber is  the  usual  representation  of  the  power 
of  a  horse ;  but  the  '  horse  power '  of  engi- 
neers* estimates  is  felt  to  be  a  vague  standard, 
and  will  probably  give  way  to  something  more 
scientific  The  force  of  steam-engines  is  esti- 
mated according  to  the  volume  of  water  eva- 
porated, the  pressure  of  the  steam,  the  length 
of  the  stroke,  dto. 

Wind  and  water  are  employed  as  prime 
movers  by  means  of  the  momentum  arising 
from  their  velocity ;  and  the  latter,  occasion- 
ally, by  the  pressure  arising  finom  its  weight. 
The  force  of  wind  is  made  to  act  on  sails  in 
giving  motion  to  vessels  on  the  surface  of 
water,  and  also  in  producing  the  revolutions 
of  windmill  sails.  The  velocity  of  a  vessel 
impelled  by  steam,  in  which  paddle-wheels 
are  employed,  might  easily  be  found  if  it  were 
possible  to  detennine,  neariy,  the  number  of 
square  feet  of  paddle  which,  on  both  sides  of 
the  vessel,  are  at  every  moment  acting  efll- 
oiently  against  the  water.  To  determine  the 
exact  amount  of  moving  power  available  at 
any  given  time  and  place,  and  under  any  given 
circumstances,  is  one  of  the  most  important 
duties  of  the  engmeer;  since  upon  it  must 
depend  the  power  of  his  machineiy. 

In  1860  Mr.  Cottam  patented  an  apparatus 
for  ascertaining  the  amount  of  motive  power 
employed  in  working  machinery.  It  is  com- 
posed of  a  plate,  to  which  a  dronlar  spring  is 
attached  by  one  end,  while  the  other  end  is 
made  Uai  to  a  lever.  The  lever  is  also  at- 
tached to  a  pointer  which  moves  over  a  scale, 
whereby  the  power  exerted  will  be  indicated. 
The  pointer  also  carries  a  pencil,  which  tra- 
vels over  the  top  of  one  of  a  pair  of  cylinders, 
round  which  a  roll  of  paper  is  wound.  The 
curve  described  on  the  roll  of  paper  indicate 


the  force  applied.    The  eyUodarB  ars  made  to 
revolve  by  toothed  gearing. 

MUFFLE  is  the  name  given  to  a  vaulted 
fiat-bottomed  earthen  vessel  in  which  sub- 
stances may  be  strongly  heated,  and  at  the 
same  time  protected  from  the  contact  of  the 
fueL  In  the  muffle  smaller  vessels  are  placed, 
containing  the  substances  to  be  acted  qwo. 
Muffles  are  used  in  chemical  opentioos,  in 
l^ass-staining,  in  enamel-painting,  and  in  a 
few  other  processes. 

MUHLHAUSEN,  a  large  manuftcturiag 
town  in  the  French  department  of  Haut-Hhin, 
has  obtained  deserved  celebrity  for  its  printed 
cottons,  for  the  manufacture  of  which  there  tie 
several  important  establishments.  The  other 
manufactures  are  cotton  and  woollen  ytm, 
muslin,  silk,  woollen  doth,  hosiery,  straw  hats, 
morocco  leather,  soap,  damask,  linen  thread, 
&Q,  There  are  dye-hooses,  tan-yirds,  metal- 
foundries,  and  laige  establishments  for  mddng 
steam  machinery.  There  is  also  a  conrider- 
able  commerce  in  com,  wine,  brandy,  groeenee, 
hardware,  iron,  &c.  The  canal  whieh  unites 
the  Bhdne  to  the  Bhine,  passes  by  the  tovn. 
A  railroad,  18  miles  in  length,  runs  westwiid 
from  Miihlhausen  to  the  busy  little  nlanofi^ 
turing  town  of  Thann. 

MULBERET.  The  black  or  common 
mulberry  is  the  frtiit  of  Moru$  nipro.  It  iv  ■ 
native  of  Persia,  and  its  indigenous  range  ap- 
pears to  be  extensive.  Its  introductioD  to  thti 
countiy  dates  about  the  middle  of  the  l^th 
century.  Under  great  vicissitudes  it  pnnree 
very  tenacious  of  life ;  and  under  ordinaiy  at' 
cnmstances  it  attains,  even  in  this  dimaie,  a 
considerable  age,  for  some  trees  planted  in 
1548  are  still  alive.  The  fruit  is  used  in  me- 
dicine. It  contains  much  mucilage,  with  an 
astringent  resin,  and  is  sweetish  and  sabaeid, 
owing  to  the  presence  of  some  malic  or  taitano 
acid.  As  the  cooling  properties  depend  on 
the  add,  the  fiiiit  should  be  gathered  before 
it  is  quite  ripe.  It  may  either  be  formed  into 
a  syrup,  or  a  vinegar  may  be  made  with  n 
similar  to  raspberry  vinegar. 

But  a  more  important  species  is  thelf<»* 
mfoifto,  or  White  Mulberry.  Thisisanatiie 
of  China,  where  it  forms  a  small  tree,  and 
whence  it  has  been  gradually  carried  vest- 
ward,  till  it  has  become  a  common  plant  to 
most  of  the  temperate  parts  of  the  Old  Werii 
forming  in  the  south  of  Europe  a  poUsrl-tise 
by  road  sides.  It  is  on  this  species  that  the 
silkworm  is  chiefly  fed ;  and  in  silk  coimtnes 
many  varieties  are  cultivated  for  the  popose, 
some  of  whidi  are  said  to  be  much  better  thas 
others.  Some  years  since  a  mulberry  wae  in- 
troduced into  France  from  Manilla,  whence  it 
has  gained  the  name  of  the  Phitippine  Mnl- 
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henff  the  great  •zceUeaoe  oi  which  seems 
noxvenailjr  ecknxiwledged.  It  grows  much 
ftster  thaa  the  ^ite  xnnlberry,  and  strikes  from 
enttings  ss  freely  ss  a  villow,  which  is  not  the 
ease  with  the  white  mulberry.  The  abund- 
anee  of  its  leaTes  is  mnch  greater  than  in  any 
other  knoivn  variety,  and  it  is  not  only  freely 
eaten  by  the  silkworms,  bnt  perfectly  agrees 
with  theiyi.  Its  cnltore  is  now  superseding 
that  of  all  others  in  the  sooth  of  Europe,  and 
it  is  eten  taken  as  a  stock  on  which  to  graft 
the  oonunon  white  mulberry,  when  the  latter 
is  wished  Cor. 

MULE  ;  MULE-JENNY.  The  purpose  of 
this  oddly-named  machine  is  described  under 
CoTTov  SFXVNnro. 

MULLION.  In  gothic  architecture  mul- 
Bons  are  the  upright  bars,  or  rather  stone 
shafts,  dividing  the  general  aperture  of  a 
window  into  secondary  openings,  which  sre 
again  freqnendy  subdivided  by  a  similar  shaft 
crossing  the  mullions  horizontally,  and  there- 
fore called  a  Transom;  whereby  the  whole 
apace  beneath  the  head  of  a  window  (supposing 
it  to  be  an  arched  one)  is  formed  into  a  series 
of  panels  in  which  the  glass  is  fixed,  and 
which  are  sometimes  technically  distinguished 
as  %&/•.  For  instance,  the  fa^e  of  fork 
Cathedrsl  is  dirided  into  eight  lights  or  com- 
partments by  seven  Qiullions,  while  that  above 
the  entrance  to  Westminster  Hall  has  eight 
mullions. 

MUMMY  CLOTH.  At  one  period  there 
was  much  discussion  as  to  the  nature  of  the 
woven  material  in  which  Egyptian  mummies 
are  found  to  be  enveloped.  The  early  history  of 
the  cotton  and  flax  manufactures  is  interested 
in  this  question.  The  bandaging,  to  which 
all  the  Egyptian  mummies  were  subjected, 
was  one  of  the  moat  remarkable  parts  of  the 
process  of  embalming.  Their  envelopes  are 
composed  of  numerous  bands,  each  several 
feet  long,  applied  one  over  the  other  fifteen  or 
twenty  times,  and  surrounding  first  each  limb, 
and  then  the  whole  body.  They  are  applied 
and  interfaced  so  accurately,  that  one  might 
anppose  they  were  intended  to  restore  to  the  dry 
shriTetted  body  its  original  form  and  size.  The 
only  diifiaence  in  the  bandages  of  the  different 
kinds  of  mummies  is  in  their  greater  or  lees 
frieneaa  of  texture ;  they  are  applied  on  ell  in 
nearly  the  same  manner.  The  bandages  and 
wrappings  have  been  examined  with  the  mi- 
eroscope  within  the  last  few  years ;  and  in 
evciy  instance  they  are  found  to  be  made  of 
4ax  or  linen ;  this  has  set  at  rest  an  opinion 
Ibnnerly  held,  that  cotton  was  employed  by 
fhe  Egyptians  for  such  purposes. 

MUNICH,  the  capital  of  the  kingdom  of 
Bavaria,  owee  its  present  beauty  and  celebrity 
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as  a  seat  of  the  fine  arts,  chiefly  to  the  late 
Ludwig  I.  Ardiitectore,  sculpture,  and  paint- 
ing have  been  most  munificently  patronized ; 
and  the  arts  of  painting  in  fresco,  in  encaustic, 
and  on  glass,  have  been  revived  and  carried 
to  their  former  perfection.  The  treasures  of 
the  Glyptothek,  the  Pinacothek,  the  Kdnigs- 
ban,  the  Festban,  the  Chapel  Boyal,  and  other 
buildings  in  Munich,  deserve  the  attentive 
study  of  the  admirers  of  high  art;  but  we 
have  here  only  to  do  with  the  industrial  fea- 
tures of  that  town.  The  manufactures  of 
Munich  are  of  many  different  kinds,  chiefly 
for  the  consumption  of  the  city  and  neigh- 
bouriiood ;  the  articles  made  are  linen,  woollen 
cloth,  calicoes,  damask,  silk,  ribands,  house- 
hold furniture,  piano-fortes,  playing-cards, 
srtides  of  gold  and  silver,  coaches,  excellent 
mathematical,  surgical,  optical,  and  astrono- 
mical instruments.  There  sre  likewise  brew- 
eries, distilleries,  tanneries,  paper-mills,  snuff- 
mills,  and  the  celebrated  Fraunhofer's  ^now 
Utzschneider's)  mann£u:to;y  of  astronomical 
and  optical  instruments. 

A  magnificent  figure  of  a  lion,  by  Frederick 
Miller,  of  Munich,  adorns  the  Exhibition 
of  1851.  The  lion  forms  one  of  a  quadriga, 
or  group  of  four,  to  surmount  a  new  town  gate 
at  Munich.  It  is  14  feet  long  by  8  feet  high. 
Two  lions  of  this  enormous  size  were  cast  at 
one  melting — among  the  largest  casting  ope- 
rations  ever  known.  Of  the  private  manu- 
facturing establishments,  there  are  a  few 
which  have  sent  to  the  Exposition  works  of 
much  beauty.  By  one  establishment  for  the 
manufacture  of  glass,  has  been  contributed  an 
enamdled  vase  of  large  size  end  extraordinsry 
workmanship.  The  design  of  the  vase  is 
Moresque,  and  made  expressly  for  this  pro< 
duction.  The  articles  of  furniture  manufac- 
tured in  inlaid  work  at  Munich  are  extensively 
known  and  i^reoiated. 

MURGIA.  In  this  province  of  Spain 
sandstone,  msrl,  lignite,  and  g3n[>sum  are 
found.  Porphyry,  slates,  fine  marble,  rock- 
ciystal,  freestone,  bole,  alum,  and  nitre,  are 
also  met  with.  Near  Hellin  is  a  mine  of 
sulphur,  at  Villena  a  saltpit,  and  saltpetre 
abounds  in  the  neighbourhood  of  Cartagena. 
Several  argentiferous  lead  mines  sre  worked ; 
iron  and  copper  are  found.  The  most  com- 
monly cultivated  trees  are  the  mulberry,  the 
date-palm,  and  the  olive ;  evergreen  and  other 
oaks,  poplars,  and  carobs  are  in  some  parte 
numerous.  The  8ugar>cane  thrives,  but  is 
not  cultivated  to  any  extent.  The  pines  on 
the  Sierra  de  Segura  form  the  largest  forest 
in  the  south  of  Spain.  Great  quantities  of 
barilla  are  produced  on  the  sea-coast;  silk 
and  oil  are  extensively  produced,  and  alao 
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safifron  and  wine.  The  manufactures  are  few 
and  uuimportant.  Agricaltnre  and  mining 
give  employment  to  all  the  disposable  indostiy 
of  Morcia.  Com  and  vine  are  exported  when 
the  harvest  or  vintage  is  good,  otherwise  they 
are  imported  from  Valencia.  Baw  silk,  ba- 
rilla, some  cuUeiy,  saflton,  and  articles  made 
of  the  esparto-rush,  are  the  principal  exports. 
The  imports  are  vegetables  from  Valencia, 
beef  and  mutton,  oil,  spices,  ironware,  linen 
and  wooUen  goods,  and  silk  stu£b ;  for  there  is 
not  industiy  enough  in  the  province  to  manu- 
facture the  raw  silk  produced.  In  the  city  of 
Murda  there  are  several  potteries,  doth-fac- 
tories,  tanneries,  oil-mills,  establishments  for 
the  spinning  of  silk  and  for  the  manufacture 
of  soap  and  white  lead.  There  are  also  royal 
factories  of  gunpowder  and  saltpetre.  There 
are  important  glass  works  in  the  environs  of 
the  town.  Wine  and  provisions  of  all  kinds 
are  exceedingly  cheap.  The  manufacture  of 
the  esparto-rush  into  baskets,  cordage,  sandals, 
d^.,  employs  many  hands. 

MUBIATIC  ACID.  Under  Ghlosiks  the 
chemical  nature  of  this  valuable  add  has  been 
described;  but  it  will  be  instractive  to  trace 
the  mode  of  manufacturing  the  add,  as  con- 
ducted at  the  great  chemical  works  of  St 
BoUox,  near  Glasgow. 

The  same  chemical  operation  which  pro- 
duces soda  will  also  produce  muriatic  add. 
Common  salt  is  chloride  of  sodium  ;  and  by  a 
certain  train  of  operations,  the  chloride  com- 
bines with  hydrogen  to  form  muriatic  add, 
while  the  sodium  combines  with  oxygen  to 
form  soda,  and  with  carbonic  acid  to  form 
carbonate  of  soda.  Common  Cheshire  salt  is 
put  into  a  pan  in  a  reverberatoiy  ftiniace,  and 
sulphuric  acid  is  slowly  dropped  upon  it 
through  a  leaden  pipe  passing  through  the 
roof  of  the  furnace.  The  action  of  the  add 
on  the  heated  salt  generates  a  new  product, 
muriatic  acid  gas,  by  bringing  into  play  the 
various  degrees  of  chemical  affinity  between 
the  substances  employed.  The  substance 
then  remaining  in  the  furnace  is,  by  further 
treatment,  converted  into  soda.  In  the  infancy 
of  the  manufacture,  when  the  soda  was  the 
chief  object  of  attention,  the  muriatic  add 
gas  was  a  source  of  infinite  trouble  to  the 
manufacturer.  It  is  so  deleterious,  that  if 
allowed  to  mingle  with  the  atmosphere  near 
the  ground  it  would  do  great  mischief:  hence 
we  have  a  clue  to  the  history  of  the  lofty 
chimneys  which  distinguish  chemical  works. 
But  after  a  time  it  was  found  that  this  delete- 
rious gas  might  be  made  a  valuable  commer- 
cial article,  by  changing  it  into  liquid  muriatic 
add,  or  wfMt  oftaU^  as  it  is  somewhat  express 
•iTely  termed,  in  familiar  use.    This  change 
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has  been  brought  about  as  follows :  all  the 
soda  fomaces  discharge  thdr  muriatic  add 
gas  into  a  bulky  stone  tower,  about  40  SbsC 
high,  by  8  feet  square;  this  tower  is  flUed 
with  coke,  upon  which  a  stream  of  water  is 
constantly  falling  from  above;  and  the  gas, 
ascending  the  tower  from  the  flues  of  the 
ftimaces,  meeting  with  an  innumeraUe  aeries 
of  little  streams  of  water  tricUing  throngh 
the  coke,  becomes  absorbed  by  the  water,  and 
thus  gives  rise  to  the  formation  of  liquid  mu- 
riatic add,  which  falls  to  the  bottom  of  the  tower. 

The  tendenqr  of  modem  chemistzy  has 
been  to  change  the  name  of  MuriaHe  to 
HydrodUoric  add,  since  the  latter  name  ex- 
presses the  composition  of  the  add  (hydrogen 
and  chlorine).  In  the  same  way  the  salts 
formed  by  the  combination  of  the  add  with 
gases  are  gradually  changing  their  names; 
instead  of  the  muriates  of  soda,  potash,  ammo- 
nia, tin,  &c.,  we  have  the  hj/droMoratoM  of 
those  substances. 

MUBBHINE  (sometimes  written  Ifyrr- 
hinc)  VASES,  vessels  used  by  the  ancients, 
were  made  of  the  stone  or  hard  substanocy 
whatever  it  might  be,  termed  murrha  (fivppa). 
They  are  fluently  noticed  by  the  daasie 
writers,  and  usually  described  as  transparent 
though  sometimes  spotted  or  clouded,  hka 
our  cups  of  agate.  Pliny  speaks  of  them  as 
coming  f^om  the  East,  from  Parthia  and  Car- 
mania;  but  there  is  very  little  now  known 
concerning  them. 

MUSHBOOM.  A  few  details  concerning 
the  uses  of  the  mushroom  wiU  be  found  imdAr 

AOABIGUS. 

MUSICAL  INSTBUMENTS.  AD  the 
prindpal  musical  instruments  are  described 
under  their  proper  headings  in  this  work. 
Music,  as  a  sdence  and  a  fine  art,  is  of  oonrse 
beyond  the  range  of  the  present  volume. 

Musical  instruments  occupy  flrom  3000  to 
4000  feet  at  the  Great  Exhibition.     There 
are  various  specimens  of  organs  firom  the 
various  London  builders;    among  the  rest, 
espedally  to  be  noticed,  is  a  gigantio  church 
organ,  containing  upwards  of  eighty  slope, 
with  an  independent  pedal  organ  upon  the 
largest  scale.    The  cost  of  this  instrument 
has  been  several  thousand  pounds.    There  ia 
also  an  interesting  instrument,  designed  hf 
CoL  P.  Thompson,  M.  P.— an  enharmonie 
organ — ^the  object  of  which  is,  by  minute  snl^ 
division  of  the  scale,  to  attain  a  perfect  into- 
nation; there  is  also  an  enharmonic  guitar. 
No  class  of  musical  instruments  is  left 
represented.    As  might  be  expected,  pii 
fortes  are  most  numerous.    In  this'  depart 
ment  the  most  eminent  manufacturers  hawe 
exerted  their  utmost  powers  to  exemplify  tl&e 
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Boperioriiy  of  native  instraments.  There  are 
several  improyements  exhibited,  both  as  re- 
gards tone  and  meehanism. 

MUSE.  This  rery  poweiitil  perfume  is 
the  odorons  secretion  contained  in  a  peculiar 
abdominal  sac,  in  the  Male  Musk  Deer.  This 
species  is  a  native  of  Tonquin,  Tibet,  Nepaul, 
the  mountain  regions  of  Siberia  and  China, 
ice  By  the  analysis  of  Oeizar  and  Beiman 
musk  appears  to  consist  of  a  peculiar  volatile 
principle,  which  can  exist  in  a  free  state; 
ammonia;  a  peculiar  fixed  uncrystallisable 
acid;  stearine  and  oleine;  chloresterine ;  a 
peculiar  bitter  resin;  osmazome,  with  sev^al 
salts ;  a  mouldy-like  substance,  in  part  com- 
bined with  ammonia  and  several  salts;  sand;  wa- 
ter, add,  Ac,f  with  some  volatile  odorous  matter. 

The  name  of  pod  mtttk  is  given  to  the  bag 
in  its  natural  state  containing  the  musk ;  while 
yraim  musk  is  the  musk  without  its  bag. 

The  musk  of  the  shops  is  said  to  be  rarely 
pure ;  it  is  adulterated  either  with  dried  bul- 
lock's blood  or  with  chocolate,  under  ordinary 
circumstances ;  but  a  multitude  of  other  sub- 
stances are  occasionally  employed.  The 
Chinese  are  said  to  be  skilful  adepts  in  this 
nefarious  practice. 

Taken  in  the  dose  of  a  few  grains,  musk 
rouses  the  energy  of  the  digestive  organs;  and 
it  soon  afterwards  produces  sympathetic 
phenomena,  the  powers  of  the  whole  animal 
system  appearing  suddenly  increased. 

MUSLIN  is  a  thin  cloth  made  of  cotton. 
The  name  is  supposed  to  be  derived  from 
Massalia,  since  called  Masulipatam,  from 
which  place  such  fabrics  were  first  imported 
into  Europe.  Until  the  early  part  of  the 
present  century  all  the  muslin  used  in  Europe 
was  of  the  manufacture  of  India.  Some  of 
the  muslins  of  India,  and  especially  those  of 
Dacca,  are  of  the  most  astonishing  degree  of 
fineness,  so  as  to  justify  their  poetical  descrip- 
tion as  '  webs  of  woven  wind.'  Such  however 
has  been  the  result  of  the  mechanical  inven- 
tions of  England  in  this  branch  of  industry, 
that  not  only  are  muslins  of  British  manufac- 
ture now  used  at  home,  to  the  exclusion  of 
those  woven  in  India,  but  large  quantities 
are  exported  to  all  parts  of  the  world,  and 
find  their  way  even  far  into  the  interior  of  India. 

There  is  essentially  no  other  difference 
between  mwi/m  and  ctJico  than  in  the  fineness 
of  the  fabric ;  but  the  spinning,  the  weaving, 
and  the  dressing,  are  all  concerned  in  the  pro- 
duction of  this  fineness.  The  embroidering  of 
muslin  is  becoming  an  extensively  diffused 
employment  for  females  in  Ireland  [Embroi- 
Dnnr.]  The  *  Armagh  Gazette '  lately  stated  :— 


<  According  to  the  statement  of  a  respectable 
agent,  there  are  in  Armagh  and  its  vicinity 
about  1,800  girls  and  young  women  engaged 
in  this  occupation.  Agencies  have  been  esta- 
blished in  Keady  and  other  rural  towns  in  this 
county.  The  demand  for  the  sewed  or 
embroidered  muslin  would  appear  to  be  un- 
limited. In  many  cases,  where  the  heads  of 
poor  families  are  out  of  employment,  the  ave- 
rage earnings  of  their  daughters  protect  all  from 
that  last  refhge  of  poverty — the  workhouse.' 

MUSQUASH  FUB.  The  Mutquash  or 
Musk-rat  is  a  small  North -American  animal, 
the  fhr  of  which  is  employed  in  hat-making 
and  for  other  purposes.  The  number  of 
musquash  furs  imported  in  1847  was  420,946 ; 
the  number  for  1848  increased  to  766,704. 
Some  of  these  are  re-exported  to  various 
European  countries,  but  most  of  them  are 
worked  up  in  England. 

MUSTABD.  This  name  is  given  to  two 
spedes  of  SinapiSf  the  black  and  the  white. 
The  black  mustard  plant  is  most  used,  and  is 
extensively  cultivated  in  Durham  and  York- 
shire; it  is  this  which  yields  the  powerful 
condiment  for  the  table ;  whereas  the  white 
species,  when  a  young  plant,  is  eaten  with 
water -cress  as  a  salad. 

The  seeds  of  the  black  mustard  are  an 
intricate  compound  of  myrosine,  fixed  oil,  a 
fatty  matter,  a  gummy  matter,  sugar,  colouring 
matter,  and  many  other  substances.  By 
bruising  the  seeds  a  fixed  oil  maybe  obtiuned; 
and  by  distilling  the  marc  or  refuse  from  this 
process,  a  volatile  oil  results.  The  fixed  oil 
is  very  bland ;  but  the  volatile  oil  is  stimulant 
and  irritating.  About  28  per  cent  of  the 
black  mustard  seed  consists  of  fixed  oil ;  to 
obtain  it  the  seeds  are  crushed  in  a  mill  or 
between  rollers ;  the  skins  being  subjected  to 
pressure  as  well  as  the  farina  or  flour.  The 
remaining  cake  is  sifted  and  reduced  to  a  fine 
powder,  which  retains  all  the  pungent  qualities 
of  mustard.  The  fixed  oil  is  a  good  fuel  for 
lamps,  and  it  forms  a  firm  and  useful  soap 
with  alkalies. 

Flour  of  mustard,  mixed  with  water,  forms 
the  well-known  condiment  of  the  dinner  table. 
French  mustards  and  patent  mustards  have, 
however,  usually  something  else  added  to  them 
— ^vinegar,  parsley,  cherril,  celery,  tarragon, 
garlic,  anchovies,  sugar,  ginger,  salt,  horse 
radish,  and  cayenne,  being  among  the  list  of 
addenda  so  employed. 

Mustard,  like  too  many  other  commodities 
at  the  present  day,  is  often  adulterated ;  flour 
and  sfdt  are  employed  to  increase  the  bulk, 
tonnerio  to  colour,  and  cayenne  to  season  it. 
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NAIL  MANUFACTURE.  Until  a  com- 
paratively recent  period  almost  every  kind  of 
nail  waa  produced  by  hand-labour:  each  nail, 
however  minute,  was  separately  forged  firom  a 
thin  rod  of  iron,  a  process  which  is  still 
followed  in  the  production  of  what  are  techni- 
cally known  as  wrought  nails.  As  nails  so 
formed  possess  certain  advantages,  for  parti- 
cular kinds  of  work,  over  those  formed  either 
by  casting,  or  by  cutting  or  stamping  out  of 
rolled  sheet  metal,  there  is  no  reason  to  anti- 
cipate the  total  abandonment  of  this  process, 
notwithstanding  the  continual  improvement  of 
nail -making  machinery. 

For  some  purposes  nails  foimed  by  the 
much  cheaper  process  of  casting  have  been 
long  used.  Common  cast  nails  are,  however,  so 
clumsy  and  so  brittle  that  they  can  only  be 
used  for  a  few  coarse  purposes,  as  in  plasterer's 
work,  and  in  the  nailing  up  of  fhiit  trees.  By 
the  introduction  of  great  improvements  in  the 
manufacture,  however,  a  veiy  useful  kind  of 
cast  nail,  of  an  exceedingly  pure  malleable 
cast  iron,  has  been  successfully  introduced  for 
certain  descriptions  of  woodwork.  Nails  of 
this  kind  are  very  neat  and  regular  in  their 
appearance,  being  cast  with  great  accuracy ; 
and  they  are  annealed  to  such  perfection  that 
the  metal  will  bear  far  more  bending  than 
ordinary  wroughtiron  without  injury.  This 
extraordinary  degree  of  tenacity  is,  however, 
obtained  at  the  expense  of  rigidity,  such  nails 
being  often  nearly  as  soft  as  copper,  and 
therefore  quite  unsuitable  for  use  in  hard 
woods. 

In  the  making  of  cut-nails,  the  nails  are 
cut  from  sheet-iron  of  suitable  thickness, 
which  is  first  reduced  by  cutting  transversely, 
into  strips  or  ribands  of  a  breadth  equal  to 
the  intended  length  of  the  nails.  These  strips 
are  then  applied  to  a  machine  in  which  a 
chisel-shaped  cutter  descends  with  sufficient 
force  to  cut  off  from  the  end  of  the  strip,  at 
each  downward  stroke,  a  narrow  piece  suffici- 
ent to  form  one  nail.  As  the  nails  are  required 
to  be  of  a  tapering  form,  the  cutter  must  be  so 
fixed  as  to  form  a  slightly  oblique  angle  to  the 
direction  in  which  the  strip  is  pushed  into  the 
machine,  and  this  obliquity  must  be  reversed 
or  varied  after  each  stroke,  by  means  simi- 
lar to  those  adopted  in  comb-cutting  ma- 
chinery. 

Nail  making  is  conducted  upon  a  very 
extensive  scale  in  Birmingham.  Within  the 
town  itself,  cut  nails  are  made  by  the  aid  of 


machinery  ;  whereas  in  the  neighbouring 
villages  wrought  nails  are  made  by  hand. 
There  is  one  particular  establishment  at  Bir- 
mingham, the  machinery  of  which  was,  a  few 
years  ago,  adequate  to  the  manufacture  of  two 
thousand  millions  of  nuls  annually.  The 
machines  so  employed  are  the  following  * — 
Sheets  of  iron  are  cut  up  into  strips,  each 
strip  as  wide  as  the  length  of  the  nail  to  be 
made ;  this  cutting  is  effected  by  a  kind  of 
enormous  shears,  worked  by  steam  power. 
The  strips  are  then  cut  up  into  nails.  In  one 
kind  of  cutting  machine,  the  cutter  or  blade 
vibrates  up  and  down,  cutting  off  a  piece  of 
iron  from  the  strip  at  each  descent;  and  it 
has  also  a  swinging  motion  horizontally,  so  eis 
to  make  the  cuts  at  an  acute  angle  with  each 
other  instead  of  parallel ;  the  consequence  of 
this  is  that  the  cuts,  being  alternately  obliqae 
in  different  directions,  give  a  wedge  shape  to 
the  pieces  of  iron  cut  off,  and  these  pieces 
thereupon  constitute  the  nails.  In  another 
form  of  machine  the  blade  has  not  a  swinging 
movement;  but  after  each  cut  the  strip  of  iron 
is  turned  over,  so  as  to  present  the  other  side 
uppermost  for  the  next  cut ;  an  arrangement 
which  brings  about  the  same  wedge •sh^>e  to 
the  cut  natl,  but  by  different  means.  In  a 
third  form  of  machine,  the  piece  of  iron,  after 
being  cut  from,  the  strip,  is  caught  by  a  kind 
of  clasp,  and  exposed  to  a  pressure  which 
gives  a  head  to  it.  Spike  nails  are  made  by 
machinery  in  a  different  way.  A  square  rod 
of  iron,  of  the  proper  thickness,  is  cut  into 
lengths ;  and  each  length  or  piece  is  expoeed 
to  such  powerful  pressure  as  to  squeeze  it  into 
the  form  of  a  nail :  this  more  resembles  a 
wrought  than  a  cut  nail.  All  cut  niuls  are 
annealed  before  being  fit  for  use. 

A  newspaper  paragraph  has  lately  stated, 
'William  Laugher,  a  nail-maker,  of  Broms- 
grove,  has  received  orders  to  make  a  thousand 
gold,  a  thousand  silver,  and  a  thousand  iron 
*  tacks,'  for  exhibition  in  the  Crystal  Palaco, 
the  whole  three  thousand  not  to  weigh  more 
than  three  grains.  They  will  be  the  smallest 
nails  ever  produced.' 

NAMUR  is  one  of  the  busiest  provinces  ot 
Belgium.  The  iron  mines  which  lie  between 
the  Sambre  and  the  Mass,  are  very  produc- 
tive, and  give  employment  to  a  large  portion 
of  the  population.  Lead-mines  are  worked 
near  the  city  of  Namur.  A  great  number  of 
coal-mines  are  worked.  Marble  is  quarried  in 
different  parts  of  the  province ;  it  is  of 
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colotiirs,    fed,    gfay,   bine,    and   blitck ;   the  1 8tci£b)  gtmif  ivoiy,  perAunes  and  colonial  pro- 
greatest  part  of  what  is  raised  is  exported  to  duce.    Other  articles  of  commerce  are  salt, 


France.    Potters*  clay  ia  fdtind. 

Namur,  the  capital,  being  situated  at  the 
conflnenee  of  two  navigable  rivers^  is  favour- 
ably circumstanced  in  relation  to  commerce. 
The  chief  manufactures  are — superior  cutlery, 
surgical  instruments,  tin  and  btasa  ware, 
copper  utensils,  tools  of  all  kinds,  agricultural 
instruments,  ironmongeiy,  and  leitther«  The 
iron,  lead,  and  coal  mines  and  tnarble  quarries 
ot  the  neighbourhood  give  employment  to  a 
Ini^gc  portion  of  the  population. 

NANRESN  is  a  kind  of  cotton  eloth, 
usually  of  a  ^rellow  colour,  imported  from 
Chilia,  and  taking  its  nkme  from  the  city  of 
Nanking,  in  which  great  quantities  are  made. 
The  peculiar  colour  of  thisse  cloths  is  natural 
to  the  cotton-wool  of  which  they  ate  inade, 
and  not  the  effect  of  any  dy^.  An  imitation 
of  nankeen  was  largely  manufictured  in 
England  twenty  or  thiity  yeain  ago;  but  it 
has  now  almost  entirely  ceased. 

NAM  KIN  O.  This  ftunotts  Chinese  city  has 
a  great  number  of  matlufhctures,  especially 
silk,  nankeen,  pa^er^  and  Indian  ink,  and  also 
carries  on  a  very  considerable  commerce^  being 
situated  in  the  mbst  populous  part  of  the 
empire,  about  half-way  between  Canton  and 
Peking.  ThrOtigh  the  porta  of  Soo-Cheou 
and  Shang-Hae  it  receives  great  quantities  of 
eom  and  other  anieles.  They  are  brought  by 
water  to  Nanking,  lis  there  are  Several 
canab  which  connect  the  town  with  the 
river. 

NANTES,  a  large  seaport  town  in  Frlmce» 
is  admirably  situated  for  commerce,  having 
communicati()n  with  the  interior  by  railway, 
and  by  steam  boats  up  the  Loire,  which  fonns 
the  harbour  of  Nantes,  and  admits  at  high 
water  vessels  of  SOO  tons  up  to  the  quays 
which  line  its  banks.  Vessels  of  larger  size 
unload  at  Paimboeuf.  Besides  these  facilities 
for  traffic,  Nantes  has  communication  by  canal 
with  Brest.  The  industrial  products  of  Nantes 
dTPj  white  and  printed  cottons,  cotton  twist, 
refined  su^ar,  ship  cordage,  glue,  chemical 
prrniucts,  blankets,  serge,  f)annel,  ship  biscuits, 
xc.  niere  are  several  ship-building  yards, 
copper  foundries,  tan  yards,  brandy  distilleries, 
Meach-mills,  and  dye-houses.  Vessels  are 
fitted  out  for  the  whale  and  cod  fisheries.  The 
foreif;n  ahd  coasting  trade  is  active.  The 
chief  articles  of  export  are  wine,  brandy, 
woollen  cloths,  silk,  paper,  linen,  gold  and 
silver  lace,  hardware,  prepared  meats,  provi- 
sions, furniture,  small  wares,  books,  &c. ;  the 
imports  ai«  composed  of  ship  timber,  planks, 
hemp,  pitch  and  tar,  steel,  copper,  lead,  wool, 
cotton,  oil,  Spanish  wine,  cochineal,  dye- 


buttoT}  coal,  building  stone,  hoops,  flour,  vine- 
gar, and  agricultural  implements. 

NAPHTHA.  This  remarkable  substance  is  a 
volatile  oil,  which  issues  from  the  ground  in 
various  parts  of  the  world,  and  is  on  that 
account  called  rock-oil  or  stone-oil.   Colourless 
Uaphtha  issues  at  Baku  near  the  Caspian  Sea, 
where  the  vapours  which  arise  from  it  are 
kilidledi  and  the  flame  applied  to  domestic 
and    manufacturing    purposes.      In    ultra* 
Gangetio  India  there  is  a  spot  where  no  fewer 
than  500  naphtha  springs  are  met  with ;  each 
spring  yields  nearly  150,000  lbs.  of  naphtha 
yearly.    The  city  of   Parma   is  said  to  be 
lighted  with  naphtha.    Naphtha  possesses  a 
penetrating  odour   and  generally    a   yellow 
coloulr ;  but  it  may  be  deprived  of  colour  by 
distillation.    It  boils  at  about  160°  and  is  veiy 
inflammable.    It    mixes  easily  with  alcohol 
and  with  oils,  but  not  with  water;  audit  dis- 
solves a  great  variety  of  substances.  It  forms 
with  caoutchouc  a  gelatinous  varnish.    Naph- 
tha is  chiefly  employed  for  purposes  of  illumi- 
nation) as  a  solvent  for  caoutchoucu  and  in 
the  preparation  of  a  very  superior  black  pig- 
ment 

NAPLES.  The  productions  of  the  soil,  in 
this  rich  region  of  southern  Italy,  are  various. 
The  staple  products  are  com,  wine,  oil,  wool, 
and  silk.  The  plains  of  Apulia  produce  vast 
quantities  of  com  and  wool  for  exportation. 
Gallipoli  is  the  great  oil  mait.  Silk  is  made 
in  Calabria,  in  Abruzzo  Citra,  Terra  ii  Lavoro, 
and  Principato.  Cotton  is  produced  in  the 
provinces  of  Bari,  Principato,  near  Castella- 
mare,  and  other  places.  Wine  is  made  all 
over  the  kingdom,  and  in  great  abundance 
and  variety,  but  most  of  it  is  consumed  in  the 
country  and  within  the  year.  Some  brandy  is 
made  and  exported  to  America.  The  country 
produces  most  kinds  of  fhiit,  such  as  figs, 
chestnuts,  almonds,  oranges,  lemons,  pome- 
granates, melons,  peaches,  and  apricots. 
Tobacco  is  cultivated  chiefly  near  Lecce, 
safiron  in  Abruzzo,  and  the  sugar-cane  in 
Calabria.  Flax,  hemp,  and  rice  are  also  raised 
in  considerable  quantity  in  the  low  grounds. 
Indian  com  is  also  much  cultivated.  Cheese 
is  made  chiefly  in  Abruzzo  and  Apulia.  In 
some  favoured  spots,  such  as  in  the  neigbour- 
hood  of  Naples,  at  the  foot  of  Mount  Vesu- 
vius, near  Monteleone  and  Beggioin  Calabria, 
the  fertility  of  the  soil  seems  inexhaustible. 
A  little  coal  and  iron  are  found.  The  forests 
have  been  much  neglected. 

The  city  of  Naples  has  manufactures  of 
hats,  straw-hats,  gloves,  leather,  earthenware, 
corali  and  jewelleiy ;  but  the  kingdom  gene- 
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raDy  is  far  from  being  a  xnannfaetaring  or 
oonmorcial  one. 

The  Britiah  prodnee  and  mannfaetnres  ex- 
ported to  Naples  and  Sicily  in  1848  amounted 
in  valae  to  690,6602.  The  imports  thence  into 
Great  Britain  in  1848  comprised  among  the 
larger  items  sulphur  (625,032  owts.),  oUyo  oil 
(8450  tons),  oranges  (57,283  packages),  silk 
(04493  Ihs.),  wine  (089,369  gallons),  wool 
(641,608  lbs.). 

NABCOTI'NA  is  an  alkaline  principle 
found  in  opium.  It  is  procured  in  light 
white  flocks,  or  in  pearly  aoicular  dystals.  It 
is  insoluble  in  cold  water  and  very  sparingly 
soluble  in  hot  water ;  its  taste  is  not  bitter. 

NABWHAL  IVOBT,  The  teeth  and  tusks 
of  the  narwhal  form  one  of  the  best  kinds  of 
this  beautiftd  substance.    [Ivobt.] 

NASHYTH'S  HAMMEB.  This  mighty 
engine,  one  of  the  most  remaritable  inventions 
of  the  last  few  years,  is  described  under  Steax 

NATAL.  The  time  is  probably  approach- 
ing when  this  new  colony  will  present  inter- 
esting commercial  and  industrial  features. 
The  settlement  lies  eastward,  and  is  within 
the  territorial  limits,  of  Cape  Colony ;  but  it 
has  many  of  the  elements  of  a  distinct  settle- 
ment. Mr.  Christopher,  a  settler  at  Natal, 
has  lately  published  a  description  of  the  set- 
tlement, in  which  he  states  that  nine  kinds  of 
cotton  have  been  grown  there,  and  that  aU 
kinds  may  probably  be  cultivated.  There  were 
exported  from  the  colony  1740  lbs.  of  cotton 
in  1846,  0821  lbs.  in  1847,  and  13,931  lbs.  in 
1848 ;  these  are  small  beginnings,  certainly ; 
but  they  are  beginnings,  and  of  an  interesting 
character.  Besides  cotton,  the  colony  already 
produces  Indian  com,aloes,oolumboroot,castor 
oil,  gum  acacia,  ooifee,  honey,  bees*  wax,  wild 
olive,  ivory,  tallow,  hides,  mimosa  bark  for  tan- 
ning, wheat,  beans,  butter,  tobacco,  and  many 
varieties  of  timber  and  dye  woods.  The  prin- 
cipal towns  yet  established  in  the  new  settle- 
ment are  B'Urban  and  Pieter  Maritzburg. 
Accounts  from  the  colony  to  December  1800, 
report  very  favourably  of  its  progress  and 
prosperity.  The  markets  at  B'Urban  were 
beginning  to  show  the  effects  of  the  skill  and 
labour  of  the  settlers  by  an  abundant  supply 
of  vegetables  of  all  kinds.  The  cabbages,  tur- 
nips, lettuces,  spinach,  and  cauliflowers  are 
said  to  be  as  fine  as  any  Covent-garden  can 
boast  of.  Among  the  new  towns  which  are 
springing  up  the  most  flourishing  are  Bieh- 
mond,  on  the  niovi ;  Pine  Town,  near  New 
Germany ;  and  Lady  Smith,  on  the  Klip-river. 
Several  others  are  in  progress  or  projected. 

NATBON  LAKEH-     These  lakes  are  in  a 
Tilley  in  the  western  desert  which  borders  on 


Lower  Egypt  The  Natron  valley  oontains  six 
shallow  lakes,  remarkable  for  the  great  quan- 
tity of  salt  which  they  produce.  The  OTstal- 
lisations  are  both  of  muriate  of  soda,  or  oom- 
mon  salt,  and  of  carbonate  of  soda,  called 
natron  or  trona.  The  lakes  occupy  a  total 
length  of  about  16  miles ;  they  vary  in  size 
according  to  the  season ;  the  bottom  is  mnddy, 
of  mixed  sand  and  day.  The  lakes  are  snp- 
plied  by  water  which  oozes  out  of  the  banks 
chiefly  on  the  side  which  is  towards  the  Nile. 
It  appears  that  the  water  flows  abundantly 
when  the  Nile  is  high,  and  deereaaes  irith  its 
decrease,  until  some  of  the  lakes  become  quite 
dry.  The  natron  is  collected  once  a  year,  and 
is  used  both  in  Egypt  and  Syria,  as  also  in 
Europe,  for  manufacturing  glass  and  soap, 
and  for  bleaching  linen. 

NAY  ABBE.    In  this  Spanish  province  the 
mountains  contain  jasper  and  marble.   Then 
are  many  mines  of  iron  and  one  of  copper; 
one  also  of  rock  salt  near  Yaltaeria,  and  seve- 
ral hot  springs.     Forests  of  pine  cover  the 
slopes  of  the  Pyrenees,  and  much  timber  is 
cut ,  and  sent  down  by  the  mountain  streams 
to  the  Ebro,  by  which  it  is  floated  onward  to 
Aragon  and  Cataluna.     The  other  prindpal 
forest  trees  are  the  oak,  the  olive,  the  chestnut, 
the  beech,  and  the  box.    Wine,  eider,  and 
olive  oil  are  among  the  products  of  the  pro- 
vince.   The  annual  produce  of  sheep's  wool 
is  about  1,000,000  lbs.  The  manuiSactaies  are 
coarse  linen,  some  woollen  doth,  leather,  so^ 
iron,  and  brandy,  of  which  the  quantttj  anna- 
aUy  distiUed  averages  3,000,000  gallons.  There 
are  also  some  potteries,  a  royal  shot  and  shell 
foundry,  and  some  manufactories  of  Spanish 
liquorice.  The  exports  are  com,  oil,  wine,  wod, 
and  iron ;  the  imports  consist  of  cottons  and 
silks,  cutlery,  tobacco,  sugar,  spices,  sad  other 
luxuries,  which  are  imported,  prindpallyfrom 
France. 

NAVIGATION  LAWS.  The  reeent  change 
in  the  Navigation  Laws  is  ahready  prodaeing 
such  important  results  in  the  oomneroe  of 
England  with  foreign  nations  (and  conse* 
quently  in  the  industry  of  all  nations)  th^  it 
will  be  desirable  briefly  to  notice  the  subject 
here. 

The  system  of  the  Navigation  Act,  as  it  is 
termed,  had  its  foundation  daring  the  Protec- 
torate ;  but  the  act  so  oalled  was  thai  of  1673. 
This  act  declared  that  no  prodnoe  of  Asia, 
Africa,  or  America,  should  be  imponted  into 
Great  Britain  except  in  British  ships,  naviga- 
ted by  a  British  sul^ect,  and  having  at  least 
three-fourths  of  their  crew  composed  of  British 
seamen.     It  also  laid  higher  dutiea  on  all 
goods  imported  firom  Europe,  than  if  they 
were  imported  in  British  ships.    To  this  act 
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man/  persona  hare  attributed  the  great  growth 
of  British  shippixig.  When  the  American  co- 
lonies became  independent,  their  ships  lost 
the  adyaatage  which  they  had  when  the  States 
were  colonies,  and  their  shipping  was  placed 
cm  the  same  footing  as  other  foreign  ships. 
The  eonseqaenoe  was  that  American  ships 
sailing  to  Great  Britain  came  in  ballast,  whUe 
British  ships  carried  merchandise  both  ways ; 
and  accordingly  the  United  States  placed  Bri- 
tish shipping  nnderthe  same  disadvantages  in 
their  ports  that  American  shipping  was  nnder 
in  British  ports.  The  consequence  of  this  was 
that  British  ships  sailed  to  America  in  ballast 
when  they  went  to  the  United  States  to  get  a 
cargo,  and  American  ships  came  to  Great 
Britain  in  ballast  when  they  wanted  a  British 
cargo.  The  consumer  of  the  foreign  produce 
in  both  countries  accordingly  paid  double 
freight  for  it  This  lasted  till  1816,  when  it 
was  agreed  by  treaty  between  Great  Britain 
and  the  United  States  that  the  ships  of  the 
respeetiTO  countries  should  be  placed  on  the 
same  footing  in  the  ports  of  Great  Britain  and 
the  United  States ;  and  all  the  discriminating 
duties  were  mutually  repealed*  In  1822  Mr. 
Wallace,  president  of  the  Board  of  Trade,  in- 
troduced fiye  bills,  which  were  passed  into 
laws,  and  which  made  other  important  altera- 
tions; one  repealed  certain  statutes  relating 
to  foreign  commerce,  which  were  passed  before 
the  Navigation  Act ;  a  second  repealed  various 
laws  that  had  been  passed  since  the  Nariga- 
tion  Act,  and  also  that  part  of  the  Navigation 
Act  which  enacted  that  goods  of  the  growth, 
produce,  or  manufiMsture  of  Asia,  Africa,  and 
America  should  only  be  imported  in  British 
ships,  and  that  no  goods  of  foreign  growth, 
prodnction,  or  manu&cture,  should  be  brought 
into  Great  Britain  from  Europe  in  any  foreign 
ship,  except  from  the  place  of  their  pioduotion 
or  fttnn  the  ports  from  which  they  were  usu- 
ally brought,  and  in  ahips  belonging  to  the 
eonntry  of  production  or  accustomed  shipment; 
a  third  permitted  certain  goods  then  enume- 
rated to  be  brought  to  Great  Britain  firom  any 
port  in  Europe  in  ships  belonging  to  the  port 
of  shipment ;  a  fourth  permitted  the  importa- 
tion, subject  to  certain  duties,  into  certain 
ports,  of  various  articles  from  any  foreign 
country  in  America  or  port  in  the  West  Indies 
either  in  British  vessels  or  in  vessels  belong- 
ing to  the  country  or  place  of  shipment,  and 
such  goods  might  be  again  imported  to  any 
other  eolony  or  the  United  Kingdom ;  and  a 
fifth  permitted  the  exportation  in  British  ships 
from  any  West  India  colony  to  any  foreign 
port  in  Europe  and  Africa,  of  any  goods  that 
had  been  legally  imported  into  the  colony,  or 
whioh  were  of  itB  growth  or  maaufkieture;  and 
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it  permitted  the  exportation  of  certain  articles, 
enumerated  in  the  act,  in  British  ships  to  any 
such  colony  frt>m  any  foreign  port  in  Europe 
or  Africa. 

In  1828  Prussia  retaliated,  as  the  United 
States  had  done,  which  led  Mr.  Huskisson  to 
propose  the  passing  of  what  aro  called  the  Be- 
dprodty  Acts,  in  1824  and  1826.  These  acts 
empowered  the  Idng,  by  order  in  council,  to 
authorise  the  importation  and  exportation  of 
goods  in  foreign  ships,  from  the  United  King- 
dom,  or  from  any  otiier  of  his  migesty's  domi- 
nions, on  the  same  terms  as  in  British  ships, 
prorided  it  shall  first  be  proved  to  his  mi^esty 
and  the  privy  council  that  the  foreign  country 
in  whose  favour  such  order  shall  be  made  shaU 
have  placed  British  ships  in  its  ports  on  the 
same  footing  as  its  own  ships.  Since  that  time 
reciprocal  treaties  of  navigation  have  been 
made  with  the  following  countries :  Prussia, 
Denmark,  Hanover,  Oldenburg,  Mecklenburg, 
Greece,  Bremen,  Hamburg,  Liibeck,  States  of 
La  Plata,  Colombia,  Holland,  iVance,  Sweden 
and  Norway,  Mexico,  Brazil,  Austria,  Bussia, 
and  Portugal  That  with  the  United  SUtes 
of  North  America,  as  already  observed,  dates 
from  1816. 

An  act  was  passed  in  1849,  entitied  'An  act 
to  amend  the  Laws  in  force  for  the  encourage- 
ment of  British  Shipping  and  Navigation.' 
The  full  meaning  of  this  act  can  only  be  un- 
derstood by  referring  to  the  acts  and  parts  of 
acts  which  it  repeals,  and  to  its  provisions.  It 
repeals  a  part  of  the  act  of  1824,  and  the  whole 
of  that  of  1826.  The  general  purpose  is  to 
diminish  the  restraint  on  the  freedom  of  navi- 
gation. British  shipping  has  already  derived 
great  advantages  from  ^e  enactments  above 
mentioned,  and  the  Bedprodty  Acts. 

There  seems  every  probability  that  as  British 
shipping  is  now  fairiy  brought  into  competi- 
tion with  foreign,  great  improvements  will  be 
made  in  ship  building :  indeed  such  improve- 
ments have  already  commenced. 

NEEDLE  MANUFAGTUKE.  This  is  one 
of  the  most  remarkable  industrial  punuits  of 
our  countzy,  both  technically  and  locally.  In 
a  technical  point  of  view  it  is  striking  for  the 
number  of  processes  which  evezy  individual 
needle  passes  through ;  while  it  is  not  less 
noteworthy  on  account  of  the  grouping  of  the 
manufacture  in  and  around  the  town  of  Bed- 
ditch  in  Worcestershire;  where  it  has  been 
calculated  there  are  60  to  70  millions  of  need- 
les made  every  week ! 

In  commencing  the  manufacture  of  a  needle, 
soft  steel  wire  of  the  required  thickness  is 
first  cut  into  lengths  of  about  five  inches,  and 
these  lengths  being  placed  together  in  a  bun^ 
die,  are  bound  together  by  means  of  iron  ringSi 
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flYd  inched  iii  diameter,  pliiced  at  each  end  of 
the  bundle.  This  bnndle  is  then  placed  on 
a  east  iron  table,  and  rolled  to  and  fro  npon  it, 
under  the  pressure  of  a  dat  bar  of  ifon,  hy 
which  means  the  wires  ai'e  made  perfectly 
straight  About  a  dozen  and  a  half  or  two 
dozens  of  these  wires  are  then  takeh  by  the 
grinder,  and  together  are  pointed  on  a  small 
dry  grindstone.  This,  like  the  dry  grinding  of 
the  Sheffield  cutlers,  is  a  very  deleterious  em- 
jployment,  towards  the  amelioration  of  which 
the  workmen  render  very  little  assistance,  un- 
fortunately for  themselves. 

When  the  pointing  is  finished,  the  wires 
are  but  into  the  required  lengths,  and  the 
noles  or  eyes  are  perforated.  This  operation 
is  usually  performed  by  females.  The  tools 
em|>loyed  are,  a  small  anvil  fixed  on  the  work- 
bench, a  hamther,  a  finely-pointed  and  well- 
tempered  steel  punch,  a  pair  of  pliers,  a  file, 
and  a  block  of  lead.  The  woman  first  slightly 
flattens  the  unpointed  end  by  a  stroke  of  the 
hammer,  then  makeli  an  indentation  on  one 
Bide  by  means  of  the  pimch  and  hammer; 
the  needle  is  then  taken  from  off  the  anvil, 
and  being  placed  with  the  indented  side  down- 
wards on  the  block  of  lead,  the  perforation  is 
completed  by  striking  with  the  punch  and 
hammer  on  the  opposite  side  of  the  needle. 
Holding  then  the  needle  in  the  pliers,  the 
head  is  somewhat  bent,  and  With  the  file  the 
guttering  is  perfornlcd,  which  is  the  fbrming 
of  the  channel  that  may  be  fteeh  on  ^ach  side 
where  the  perforatioh  is  made.  The  head  is 
then  smooUied  by  passing  the  file  over  it 
Needles  to  which  the  name  driXUd-vyH  is  ap- 
plied are  perforated  in  the  manner  here  de- 
Bcribed,  but  the  additional  process  is  used  of 
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they  kn  ttitned  about  so  as  to  cause  the  heal 
to  apply  equally  to  all,  and  as  fast  as  the 
needles  become  of  a  blue  colour,  they  ord 
removed  as  being  of  a  proper  temper. 

Such  of  the  needles  as  now  appear  erooked 
are  straightened  on  a  small  anvil  by  blows  ih)m 
a  hammeh 

The  tieedles  are  next  ranged  in  parallel 
tows  upon  a  coarse  cloth,  which  has  been 
smeared  with  a  mixture  of  oil,  soft  soap,  and 
fine  (imery  powder.  In  this  cloth  from  40,000 
to  00,000  needles  are  rolled  tip,  and  Several  of 
these  rolls  are  placed  together  in  a  maelune 
like  A  mangle.  The  rolling  to  which  they  are 
here  subjected  is  continued,  by  means  of 
steam  or  water  power,  for  two  and  sometimes 
three  days,  during  which  time  the  doth  wrap- 
pers, being  worn  out,  require  to  be  once  or 
twice  replaced  by  new  ones.  When  taken  out, 
after  this  rolling,  the  needles  are  perfectly 
bright  They  are  finally  sorted,  packed,  and 
papered. 

NEPAUL.  This  temote  country  of  India, 
situated  dose  to  the  Himalaya  Mountains, 
yields  a  fair  supply  of  regetable  produce  in 
the  river  valleys.  It  also  contains  several 
metals  in  abundance,  espedallf  iron,  lead, 
eo|)per,  and  ahio;  the  first  three  are  worked 
rather  extensively.  Gold  is  found  in  the  sand 
of  some  rivers.  Of  thd  inhabitants  of  the 
coiinti7,  the  Newars  are  mostly  eoltivators  of 
the  soil,  and  exercise  many  arts  and  trades. 
They  make  coarse  cotton-doth,  and  work  very 
well  in  iron,  oofiper  and  brass,  and  are  parti> 
cularly  ingenious  in  carpentry.  The  trade  witti 
Tibet  is  mostly  in  the  hands  of  the  tribe  called 
the  Shot,  who  transport  their  goods  on  the 
backs  of  sheep  or  men  over  the  moontain 


smoothing  the  eye  by  means  of  a  drill  after  it  passes.    They  bring  from  Tibet  to  N^anl 
is  perforated.  sheep,  musk,  skins  of  the  musk-deei)  efaowty. 


For  making  the  eyes  and  gutters  in  large 
needles,  machinery  is  employed.  The  wires 
used  for  making  these  needles  are  pointed  at 
both  ends,  and  the  channels  and  eyes  are 
formed  in  the  middle,  when  the  two  needles 
thus  made  are  cut  asunder,  and  their  heads 
smoothed  with  a  file. 

These  operations  being  performed  When  the 
steel  wires  are  in  a  soft  state,  they  are  more 
or  less  bent,  and  must  be  straightened,  which 
is  done  by  rolling  them  on  one  plate  of  metal 
und^  the  weight  of  another.  The  needles 
are  then  placed,  many  thousands  together,  in 
a  kind  of  crucible,  and  covered  over  with  Ashes, 
when  they  are  put  into  a  close  fVimaee  and 
exposed  to  a  cherry-red  heat  When  this  de- 
gree of  heat  has  been  obtained,  the  crucible  is 
withdrawn,  and  the  needles  are  dropped  into 
cold  water,  from  which  they  an  taken  out  and 
put  upon  an  iron  plate  almost  red  hot,  where 


tails,  quicksilver,  hotix,  sal  ammoniac,  Chi 
nese  silk  stufik,  paper,  drugs,  gold  and  silver ; 
and  they  carry  back  rice,  wheat,  oil,  iron,  eo^ 
pert  cotton  cloth,  cateohn,  juniper   boards 
(which  are  used  in  fine  cabinet-work),  pepper, 
spices,  indigo,  tobacco^  otter-skins,  sugar,  and 
some  smaller  artides.      N^aol  exports  to 
British  India  elephants'  teeth,  timber,  hides, 
ginger,  turmeric,  wax,  honey,  oranges,  long 
Pepper,  ghee,  bastard  cinnamon,  large  catda- 
mums,  and  some  smaller  artides.    It  imports 
from  the  British  dominions  in  Bengal  cottons 
and  muslins,  silks  of  various  sorts,  raw  silk, 
gold  and  silver,  laoes,  carpets,  EngUsh  cutleiy^ 
saffron,  spices,  sandal-wood,  quioksilver,  eot> 
ton,  tin,  ainc,  lead,  soap,  camphor,  tobaMO^ 
pepper,  and  coral. 
NET;  BOBBIN-NET.    [lacB  lUinmo- 

TUBX.] 

NSTHSBLANDS.  In  England  the  AMUr^ 
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kuuh  ud  ScUand  imply  :pretty  naariy  the 
BUtie  thing,  "vk.  the  temtoiy  whkh,  alter  the 
BopmaAon  of  BelginiD,  in  1880,  Tomahied  to 
the  King  of  Holland.  In  this  remukahlyflat 
oountry,  sufficient  earn  for  home  consamption 
is  not  raised;  hemp  and  flax  axe  grown  in 
great  abtmdanee.  There  are  no  mineralB  ex- 
cept a  littk  bog-iron  in  Overyssel  and  Guel- 
derland :  there  are  brick-earth,  pottetB'  day,' 
fullers'  eibrth,  and  a  little  searsalt. 

The  history  of  the  commerce  of  the  Nether- 
lands properiy  begins  with  Broges  in  Fbmders, : 
in  the  14th  centnry.    From  Bruges  the  trade 
-was  fior  the  most  part  traneferred  at  the  end 
of  the  Idch  centmry  to  Antwerp, which  became' 
the  greatest  emponmn  in  the  world.   But  the 
Tsvagee  cf  the  war  with  Spain  and  the  capture, 
of  the  city  after  the  memorable  siege  in  1686 
drove  the  wealthiestinhahitants  to  the  northern , 
provinces,  especially  to  Amsterdam.      The 
Dutch  Ease  India  Company  conquered  king- 
doms and  islands  in  the  east ;  and  Amsterdam ' 
became  the  fi»t -commercial  city  in  the  world. 
Fran  1796  to  1818  the  trade  of  Holland  was 
much  depressed  ty  OPrench  dominBtion ;  but 
flince  that  period  it  has  |yartially  vecOvered, 
tboogh  it  has  not  attinied  its  farmer  extent. 
The  inhmd  trade  enipioys  -6000  of  the  vessels 
oalled  trekschuy^  and  16,000  boats. 

The  exports  fh>m  the  Netherlands  consist  of 
colonial  produce  from  the  East  and  West  in- 
dies, coffee,  vugtir,  spices,  tea,  sUka,  and 
other  articles  from  Ohina  and  Japaa«;  together 
with  the  home  produce  of  butter,  cheese,  flax, 
hemp,  tobacco,  m«dder,  flowen,  cattle,  horses, 
and  flsb.  The  chief  artioles  of  importation  are 
ooni,  salt,  wine,  timber,  stone,  marble,  and 
rarious  manufactni^ed  goods ;  hesides  codonial 
produce  of  every  land  frt>m  the  possessions  in 
Asia,  Africa,  and  the  West  Indies.  The  value 
of  the  British  and  Irish  produce  and  menu- 
tmatartn  exported  to  Holland  in  1848  was 
2,8*^,968^  The  produce  invported  into  Groat 
Britain  finom  H(41and  is  chiefly  butter,  cheese, 
flax,  madder,  and  Dutch  colonial  produce. 

The  pribdpai  manufactues  are  hneitk  of  the 
beatipiality;  woollens,  ottce  the  most  celebn^ 
ted  in  tixe  worid ;  silln,  mA  leather.  Sugar 
reAneriea,  tobacco -f^ipe  manufactories,  distil- 
leriea,  and  eotton  nnHs,  ut  numerous.  As  has 
Veen  noticed  fin  Hou[.Aia>  and  otiier  artioles, 
many  of  the  chief  towns  of  tlie  Netfaeriaads 
take  part  in  the  Industrial  Exhibition. 

NEUTRAL  SALTS.  Formeriy  this  term 
indudad  sudi  salts  as  did  not  obviously  con- 
tain an  excess  either  of  add  or  alkali ;  but  at 
pi'eacut  the  term  Neutral  Salt  inohidea  such 
eoaapounda  as  are  eomposed  of  one  equivalent 
of  eiidi  of  their  eonstitaenta :  thus  the  snbcar- 1 
of  potash  and  of  aoda'are  now  tenned 


carbonates,  notwithstanding  their  alkaline  zb- 
action,  because  they  consist  of  one  equivalent 
of  add  and'one  of  base.  Chexmsts  apply  the 
term  NiutraHztUkm  to  the  decompoeition  of 
the  alkaline  carbonates,  by  the  gradual  addi- 
tion of  some  add  more  powerful  than  the  car- 
bonic, and  which  of  course  expels  it  from  the 
alkaline  liases  with  effervescence. 

NEW  BRUNSWICK.  The  great  commer. 
dal  wealth  of  this  North  American  colony  con- 
sists in  its  extensive  forests,  which  are  com- 
posed of  pine,  fur,  spruce,  hemlock,  birch, 
beech,  maple,  ash,  elm,  and  poplar.  Wheiit, 
lye,  Oats,  •barley,  beans,  peas,  buckwheat,  flax, 
Indian  com,  and  common  vegetables  arex)nl- 
tivated.  On  the  alluvial  grounds  which  occur 
along  the  batdcs  of  the  numerous  rivers  there 
are  fine  meadows  and  pasture^grounds.  The 
mineral  rioha  are  imperfectly  known;  but 
they  comprise  iron,  coal,  marble,  and  gypsum. 
The  exports  tt  the  province  are  almost  wholly 
confined  to  the  produce  of  the  forests  and  the 
fisheries;  they  itmount  to  nearly  a  million 
sterling  annually.  Ship-building  fonns  a  ooa- 
aiderabl6  branch  of  industzy  in  the  province. 

The  Exports  from  Oreat  Britain  to  Neir 
Brunswick  in  1849  amottnted  in  value  to 
277,601/. 

NEW  HAMPSHIRE.  A  few  commerd^ 
statisties  of  this  American  state  will  be  fouad 
under  Uioted  Stsites. 

The  same  may  be  said  also  in  respeot  to 
New  Jeney. 

NEW  ORIiEANS.  This  American  diy  is 
one  of  those  which  are  rising  into  in^ortanCft 
with  a  Ta|>idity  which  can  scarcely  be  under- 
stood in  Europe.  Situated  near  the  mouth  of 
the  Mississippi,  it  is  the  outlet  for  an  imiuense 
amount  of  produce— ^timber  from  the  north, 
grain  from  the  centre,  cotton  and  sugar  from 
the  south.  "Etom  New  Orleans  this  produce 
is  diffused  to  every  pert  of  the  globe.  More  « 
cotton  is  daipped  at  New  Orieans  for  England 
than  from  any  other  port  f^mn  New  Orleans 
the  numerous,  large,  and  powerful  steamers 
stert,  which  navigate  the  greait  Mississippi  for 
upwards  of  a  tbonsand  miles.  From  New  Or- 
leans to  St.  Louis  tlie  busy  traffic  of  the  I^s- 
sissippiis  mainly  concentrated;  while  at  St. 
Louis,  which  stands  at  the  junction  of  the  Mis- 
souri with  the  BCississippi,  commences  the 
commerce  of  the  western  prairies,  and  the 
emigrant  routes  over  the  Bodcy  Mountains  to 
Oregon  and  Oalifomia.  At  New  Orleans  the 
river  is  too  mudi  encumbered  with  sand  banks 
to  enable  large  ships  to  sail  up  to  the  quays ; 
but  they  are  drawn  up  by  tug-boats.  The  ships 
lie  in  tiers  alongside  an  embankment  or  quay> 
called  theXewe,  sometimes  three  or  four  deep, 
presenting  the  appearance  of  a  forest  of  masts. 
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Some  years  ago  the  exports  from  New  Orleans 
weie  estimated  at  twelve  million  dollars  anna- 
aUj ;  bat  they  now  greatly  exceed  this  amount. 
In  the  environs  of  the  city  are  large  plantations 
of  sogar,  cotton,  indigo,  and  rice,  which  are 
coltiyated  in  a  veiy  perfect  manner. 

NEW  YOBK.  This  most  farooos  portion 
of  the  United  States  is  the  name  both  of  a 
state  and  of  a  city.  In  the  state  of  New  York, 
muze,  wheat,  lye,  barley,  oats,  buckwheat,  po- 
tatoes, tomips,  peas,  beans,  and  nomerous 
froits,  are  generally  cultivated.  In  some  parts 
flax  and  hemp  are  grown,  especially  in  the 
Lake  Country.  A  considerable  part  of  the 
state  is  stall  covered  with  forests,  which  con- 
sist of  oak,  ash,  walnut,  pine,  maple,  beech, 
chestnut,  birch,  poplar,  elm,  cedar,  hemlock, 
and  hickory.  Several  minerals  occur  in  abun- 
dance, bat  only  iron,  salt,  limestone,  and  mar- 
ble are  worked.  Goal  is  imported  from  various 
places,  especially  from  Nova  Scotia.  The  canals 
and  railroads  are  numerous ;  the  former  ex- 
tend 600  to  700  miles ;  while  the  railways  are 
fonning.a  complete  network  over  the  state.  In 
1840  there  were  329  woollen  manufactories, 
800  fulling  mills,  186  iron  furnaces,  120  forges, 
77  paper  mills,  1216  tanneries,  and  a  great 
Tariety  of  other  works ;  and  in  the  subsequent 
eleven  years  these  numbers  must  have  vastly 
inoreased.  The  commerce  greatly  exceed^ 
that  of  any  other  of  the  States. 

Bat  it  is  the  city  of  New  York  which  appeals 
most  to  our  notice  in  respect  to  commercial 
and  industrial  features.  The  situation  of  New 
Toric  as  a  commercial  port  is  admirable.  New 
York  Bay,  which  is  completely  landlocked,  is 
about  8  miles  long  and  from  li  to  0  miles 
wide,  and  affords  a  perfectly  safe  anchorage. 
It  IB  easy  of  approach,  and  is  veiy  rarely  closed 
by  ice.  The  entrance  between  Long  Island 
and  Staten  Island,  by  a  channel  called  the 
•  Narrows,  is  protected  by  forts,  while  the  ap- 
proach to  it  is  facilitated  by  lighthouses.  The 
bay  contains  several  small  islands,  on  which 
fortifications  have  been  constructed.  There 
is  safficiep  t  depth  of  water,  both  in  the  Hud- 
son and  East  River,  for  ships  of  large  burden 
to  load  and  onload  at  the  wharfs.  The  com- 
mercial intercourse  with  the  interior  and  with 
the  western  States  of  the  Union  is  provided 
for  by  means  of  the  Hudson,  and  the  system 
of  canals  connected  with  it. 

The  most  expensive  and  useful  public  work 
undertaken  by  the  cit}  is  the  aqueduct  called 
the  Croton  Water- Works,  noticed  in  a  previous 
artide.    [AquxnucT.] 

No  fewer  than  8,841  vessels,  of  1,247,860 
tons  burden,  and  manned  by  46,158  seamen, 
entered  the  port  of  New  York  in  1850 ;  and 
tha  shipping  which  left  the  port  presented 
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corresponding  numbers.  About  one  half  of 
the  shipping  was  American,  one-third  British, 
and  the  remainder  belonging  to  varioos  coun- 
tries. The  tonnage  of  tho  arrivals  at  foar 
nearly  equidistant  periods  presents  the  follow* 
ing  remarkable  diflferences : — 

1821 171,968  tons. 

1830 814,716 

1840 627,594 

1850 1,247,860    „ 

The  number  of  persons  who  arrive  every 
year  at  New  York  by  sea,  chiefly  from  Europe, 
is  immense.  In  the  ten  years,  1841  to  1850, 
the  number  averaged  123,784  yearly ;  in  1849 
it  reached  the  high  figure  of  221,799.  A  veiy 
large  proportion  of  these  are  emigrants,  who 
land  at  New  York  as  a  convenient  point  whence 
to  start  farther  westward.  There  is,  perhi^Sy 
no  other  city  in  the  world  which,  at  the  present 
time,  equals  New  York  as  a  centre  of  transit, 
or  as  a  temporary  abode  for  thousands  who 
make  it  a  mere  resting  point  on  a  joumey: 
this  circumstance  gives  it  a  peculiar  character 
both  in  its  commercial  and  its  social  features. 
In  the  single  month  of  September  1850,  the 
exports  from  New  Yoric  amounted  to  five  mil- 
lions and  a  half  of  dollars,  considerably  more 
than  one  million  sterling.  Very  nearly  one- 
half  of  this  value  of  commodities  was  sent  to 
Great  Britain.  Half  a  million  went  to  Panama, 
en  route  to  California,  irith  which  an  immense 
commerce  is  now  condicted  firom  New  York. 
In  the  first  nine  months  of  1850,  no  fewer 
than  37  ships  were  launched  at  New  York* 
averaging  1150  tons  each ;  and  at  the  end  of 
September  in  that  year  there  were  31  more 
building,  of  about  the  same  average  tonnage. 
Of  the  whole  68  vessels,  38  were  steamers. 

The  mail  steam  ships  which  now  ran  be- 
tween England  and  New  York  are  among  the 
finest  which  the  world  has  yet  seen. 

NEWCASTLE  UPON  TYNE.  Thisbnsy 
and  important  town  is  very  well  provided  with 
railway  accommodation.  The  Newcastle  and 
Carlisle  Bailway  extends  across  the  island 
nearly  from  one  sea  to  the  other ;  the  North 
Shields  line  passes  through  North  Shields  to 
Tynemouth ;  the  Newcastle  and  Berwick  Bail- 
way  establishes  a  communication  with  Scot- 
land ;  lastly,  the  Durham  railways,  which, 
taking  their  departure  fh>m  Gateshead,  open 
up  a  communication  with  South  Shields,  Sun- 
derland, Durham,  York,  and  the  south  of  Eng- 
land generally.  A  station  near  the  centre  of 
the  town,  which  is  to  form  a  junction  with  all 
these  lines  by  means  of  viaducts,  has  for  some 
time  been  in  progress.  The  most  important 
part  of  this  work  is  a  bridge  across  the  l^Si 
undertaken  by  the  railway  companies,  and  one 
of  the  finest  engineering  woiks  in  England. 
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It  is  a  donble  bridge,  the  lower  one  at  an  ele- 
vation of  90  feet  above  the  river,  for  caniages 
and  foot  passengers,  and  a  railway  bridge  at 
ft  farther  elevation  of  25  feet.  The  whole 
length  of  the  stractore  is  nearly  1400  feet  It 
has  two  piers  at  the  margin  of  the  river,  and 
four  others  in  the  stream  itself,  besides  smaller 
piers  to  support  the  land  arches.  The  Sigh 
Ittvel  Bridge,  as  it  is  termed,  is  one  of  those 
oraations  which  wiU  give  lasting  fame  to 
Bobert  Stephenson. 

The  commercial  importance  of  Newcastle 
arises  from  its  situation  on  a  river  navigable 
thus  far  by  sea-borne  vessels  of  400  tons.  The 
Tyne  forms  the  haven,  and  is  xmder  the  care 
of  the  corporation.  The  river  side  is  lined 
with  warehouses  and  extensive  quays.  The 
chief  business  is  in  the  shipment  of  coals,  the 
produce  of  the  surrounding  coal-pits.  The 
coals  were  formerly  brought  down  the  river  in 
barges  called  keels,  but  vessels  are  now  chiefly 
loaded  from  staiths.  Coal  is  exported  very 
considerably;  also  lead,  cast  and  wrought  iron, 
glass  and  potteiy,  copperas  and  other  chemi- 
cal productions,  soap,  colours,  grindstones, 
salt,  and  pickled  salmon.  The  imports  are 
wine,  spirituous  liquors,  and  fruit,  from  the 
south  of  Europe;  com,  timber,  flax,  tallow, 
and  hides,  from  the  Baltic ;  and  tobacco  and 
various  other  articles  from  North  America. 
The  number  of  sailing  vessels  registered  at 
the  port  is  about  1500,  besides  about  200 
steamers. 

The  chief  manufactures  are  of  glass  bottles 
and  plate  and  crown  g^s,  steam  engines,  mill 
work,  and  other  machinery.  A  number  of 
persons  are  engaged  in  ship  and  boat  building, 
block,  mast,  and  sail  making,  flax-dressing, 
rope  making,  Ac  There  are  several  malt- 
houses,  breweries,  flour-mills,  iron  and  lead 
works,  and  chemical  works. 

Newcastle  takes  up  a  worthy  position  at 
the  Great  Exhibition.  In  mineral  produce, 
in  machinery,  and  in  manufactures,  the  town 
and  neighbourhood  are  well  fitted  to-  occupy 
a  high  rank. 

NEWSPAPEHS.  Considered  in  its  rela- 
tion to  produce,  industry,  and  commerce,  it  is 
scarcely  possible  to  place  a  limit  to  the  im- 
portance of  a  newspaper.  It  meets  us  at 
every  turn,  as  an  example  either  of  the  aid 
which  newspapers  render  to  commerce,  or  of 
that  which  commerce  renders  to  newspapers. 
As  a  question  of  paper-making,  of  taxation  on 
paper,  of  t}-pe  founding,  of  steam-press  machi- 
nery, of  rapid  printing,  of  the  advertising 
system,  of  the  tax  on  advertisements,  of  the 
repartiDg  system,  of  the  statistical  tabulating 
sTitem,  of  the  postage  system,  of  the  express 
tnveniiig  system,  of  the  ocean  mail  system — 


in  all  these  respects  a  modem  London  news- 
paper is  a  marvel. 

Under  the  head  of  Pbintino  will  be  found 
a  little  information  concerning  the  vast  scale 
on  which  the  great  newspapers  are  printed  in 
London  and  in  New  York.  In  the  present 
article  we  shall  take  a  newspaper  as  the  repre- 
sentative of  rapid  transport,  showing  how  it 
reaches  Dublin  at  a  period  of  urgent  demand. 
Let  it  be  the  Queen's  speech  of  Febraaiy,  1851, 
as  printed  in  the  morning  journals  of  the  next 
day ;  and  let  us  trace  the  mode  adopted  ny 
Messrs.  Smith  (who  conduct  vast  operations 
of  this  kind),  to  convey  those  journals  and 
that  speech  to  Dublin,  to  Liverpool,  and  to 
Manchester.  A  special  engine  left  Euston 
station  at  6>22  jlx.,  and  after  some  slight 
detention  for  water,  d^c,  amounting  altogether 
to  20  minutes,  it  reached  Crewe  at  10*8,  the 
distance  of  166  miles  having  been  performed 
in  8|  hours,  or  a  running  rate  averaging  50 
miles  an  hour.  From  Crewe  an  engine  pro- 
ceeded to  Manchester,  82  miles,  in  40  minutes, 
and  another  to  Liverpool,  44  miles,  in  76 
minutes.  The  express  to  Ireland  started 
from  Crewe  at  the  same  moment  as  the  liver- 
pool  and  Manchester  expresses;  it  proceeded 
by  Chester,  where  the  superintendent  of  the 
Chester  and  Holyhead  Railway  joined  it. 
Under  his  management  the  special  engine 
reached  Holyhead  at  12*45,  having  traveled 
over  a  great  portion  of  the  distance  between 
Chester  and  Bangor  at  the  rate  of  60  miles 
an  hour.  At  Holyhead  the  Chester  and 
Holyhead  Company's  steamer  Scotia,  com- 
manded by  Captain  Hirste,  was  lying  ready 
to  start  with  the  express,  but  in  consequence 
of  the  violence  of  the  gale  she  was  unable  to 
get  clear  of  the  harbour  for  some  minutes. 
Notwithstanding  the  delay  and  the  heavy 
sea,  she  made  Kingstown  Harbour  by  5*80 
p.)f .,  and  the  morning  papers  were  distributed 
in  Dublin  by  a  little  after  six  o'clock.  The 
mail  trains  carried  them  into  the  provinces 
— ^the  same  mails  which  conveyed  the  London 
letters  and  papers  of  the  previous  evening. 
It  is  now  proved  that  the  entire  distance  from 
London  tnd  Holyhead  and  Dublin  to  Cork — 
upwards  of  500  miles— can  be  accomplished 
in  16  hours.  The  Queen's  speech  was  for- 
warded by  Messrs.  Smith  on  the  afternoon  of 
its  delivery,  by  telegraph  to  Crewe,  and  thence 
by  special  engine  to  Holyhead,  and  by  steamer 
to  Dublin.  It  was  printed  in  Dublin  within 
eight  hours  and  a  hsdf  after  its  delivery,  and 
reached  Cork,  by  special  engine  engaged  by 
Messrs.  Smith,  in  four  hours  and  a  half  from 
Dublin. 

NIAGARA  BRIDGE.  The  suspension 
bridge  thiown  over  the  Niagara  Falls  may  be 
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ooDsideredt  under  the  ezAnMRrdinatsr  oBeam-- 
stances  of  its  position,  as  one  oi  the  most 
remarkable  of  its  kind.     The  tint  tnnsit 
across  from  bank  to  bank  was  made  by  a  kite. 
A  kite  being  raised  en  one  bank,  wbea  the 
wind  was  in  a  particalar  positioBi,  was  so  nrn 
ncBavred  as  to  be  made  to  fall  on  the  opposite 
bank ;  the  string  was  seenred,  and  was  made 
the  means  of  dragging  over  a  larger  string, 
then  a  rope,  then  a  cable  of  86  Iron  wires. 
Several  persons  erossed  the  perilons  ehasm 
in  a  ear  suspended  from  this  wire  oahle.  The 
bridge  was  next  preoeeded  with.     On  each 
bank  is  a  wooden  tower  60  feet  high,  ovier 
wMch  pass  14  oaJbles ;  vis.,  5  of  36  wires  each, 
6  of  72, 1  of  ld&,  and  8  of  150  wix^s  each, 
making  1115  wires  in  alL    These  wire  cables, 
hanging  in  the  nsnal  oakre)  support  the  plat- 
form of  the  bridge,  which  is  capable  of  with- 
standingapressursof  1000  tons,andis  (nvened 
hy  passengers^  teams,  and  droves  of  cattle. 
There  is  however  now  being  constmcted  «  ftr 
mightier  work  ov«r  the  Falls,  to  connect  the 
United  States  railways  on  one  bank  with  the 
Canadian  railways  on  the  t>ther.  A  locomotive 
defying  the  Falls  of  Niagara  will  pietore  the 
grandeur  of  ait  and  the  grandeur  of  nature 
in  singular  proximity:     The  tuilwagr  bridge 


men  temperatures.  It  is  veiy  difficult  of 
fusion,  but  melts  at  a  lower  temperature  ttum 
iron.  At  u  red  heat  it  absorbs  oxygen  'grsdu- 
aUyfremthenie,  Aid  also  decomposes  water 
at  this  tempentnn.  Nitric  add  is  the  otdy 
add  whack  readily  ads  upon  niokeL  Nickel 
occurs  in  meteoric  iron  and  ai^liteB. 

The  uses  of  nickel  are  ^xy  limited,  und 
until  within  a  few  yean  it  was  scarcely  «l&- 
pleyed  at  all<;  bat  it  is  now  y&y  wnMy 
employed,  and  to  a  considerable  extent,  in 
fotming  an  alky  with  ocpper  and  rinc,  known 
by  the  nsDie  o£  Oeiman  aflver.  its 
impart  a  green  oolonr  to  glass  and 
Nickel  fenoBs  allo^  with  m^Bemc,  potasshun, 
anthnony,  zinc,  tin,  iron,  oobah,  merauy,  and 
copper. 

NIOOTINA  is  on  aHodiwhidi  exists  m  the 
different  spedea  of  tobneoo.  It  crystaillises 
in  emali  plates,  which,  by  exposure  to  the 
abootb  moisture  sufficient  to  become  a 
eoloiBtess  li^juid.  Wheneeld  it 
is  nearly  inedorocDi,  bull  when  heated  it  hos  a 
diaagreeahle  odour  and  taste,  ftbdlsnt  876^; 
its  iqMdfte  gravity  is  1-048.  The  sdts  which 
it  forms  with  alkalies  ore  colonriess.  Then  is 
also  a  flnbstoBce  caUed  Nieotimmm,  which  is 
concrete  tifl  having  a  smell  «€  tobacco  and  a 


will  have  16  win  cables,  each  containing  the 
enonnoos  number  of  6000  iron  wfrea, — not 
towisted  round  each  other,  but  laid  straight, 
and  bound  round  with  smaller  wire.  It  is 
calculated  thai  the  bridge  will  be  able  to 
maintain  6000  tons  beeidea  its  own  weight 

NICHE  is  a  small  recess,  or  concavity  in 
the  &oe  «f  a  wall  I6r  the  puvpese  of  contain, 
ing  a  status.  The  use  of  niches  seems  to 
have  originated  with  the  Romano,  for  oooreely 
anything  of  the  kind  ocean  in  the  ordntectura 
of  the  Greeks.  In  Italian  orohitectare  niches 
ore  of  very  frequent  eeeustence.  They  an 
usually  semidroulsr  in  plan,  and  round-  headed, 
that  is,  oovend  by  the  quarter  of  a  hollow 
sphen,  owing  to  which  the  shadow  wiHun  the 
concavity  produces  a  highly  beautiful  curve. 
Niches  exhibit  gnat  diverdty  in  the  modes 
of  decoraling  them;  but  in  this  eountiy  it  has 
usually  been  the  fashion  to  leave  them  plain. 

NICKEL.  This  metal  wm  int  described 
by  Cronstadt  in  1751.  It  is  usually  procund 
from  the  sulphuret  It  has  a  white  colour 
with  a  yellowish  tint ;  its  lustn  is  connderable, 
and  it  is  both  malleable  and  ductile.  Like 
iron,  it  is  attracted  by  the  magnet,  and  may, 


bitterish  taste;  it  is  the  principle  whidi  gives 
the  chsrocterisfic  odoOr  to  tobaoeo. 

NIELLO -INLAYING.     This   name    is 
given  hy  the  Italians  to  a  peenttar  kind  of 
ornamental  metal-work.    Niello  is  LWdpeaiid 
of  an  ailo^  of  ailwi  uod  lead,  er  silver  and 
copper,  Uoekcned  fay  the  action  uf  enlphiv. 
It  was  iint  called  m^dhnn,  but  nftei»ai^ 
fiM0o.    Theuseofitisoocasiondtymetttianed 
in  doeumenti  frmn  the  7th  to  the  iMi  cen- 
tories,  St  which  latter  period  it  had  anived  at 
a  state  of  gnat  exodlence.     The 
used  in  working  the    nidlo  was 
amikr  to  that  of  enamel  incrastotion.    Hie 
object  intended  to  be  ornamented  with  MeHo 
had  ineised  or  eut  into  its  auHhce  the  required 
desigB>  into  which  niello  was  inlaid  in  amnll 
grains,  and  afterwards  fused  by  the  neiioa  of 
the  Are,  and  pohsfaed.    Originally,  the  chau- 
neb  in  the  metal  wen    cot  broadly, 
of  on  equal  depth;   giving   to    the 
woriK,  aftiar  the  intrsduetiott  of  the  neHo^ 
the  appearance  of  k  rude  picture,  the  out- 
lines  only  of  which   wen   formed,    some- 
times by  the  niello  and  sometimea  fay  the 
metMl ;    but  afterm*ards  the  designs  nn  the 


like  it,  be  rendered  magnetic  at  common  tern-  metal  were  engraved  with  great  delica^,  and 
peratures,  but  it  loses  this  power  when  heated  oceaaionaUy  were  carefully  shaded  by  lii 


to  ddO**  Fahrenheit  The  spedfic  gravity 
varies  from  8*28  to  0*0.  Nickel  is  neariy  as 
hold  OB  iron.  It  suffBfS  litUe  or  no  dionge 
by  eiqposnrs  to  the  olr  oad  mmUm%  «l  ooltt^ 


The  origin  of  taking  impressions  on 
from  metal  plates  is  ascribed  to  the 
of  Finiguem,  a  Florentme  geldomJih, 
m  the  middle  of  the  16th  eentniyt  WM  i 
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habit  of  tddAg  imprdssions  ftom  plates  he 
had  engraved  for  the  purpose  of  ascertaining 
their  fitness  to  receite  the  niellb.  Some  few 
of  these  old  impressions  still  exist,  and  equally 
inth  the  plates  themselves  ai-e  balled  nielU. 
The  metal  which  was  engraved  to  receive  the 
xdello  was  nsnally  either  gold,  silver,  or  copper. 
Many  beautiful  specimens  of  tiiello  were 
collected  at  the  Medi&jval  EiLhibiUoQ  in  1850 ; 
indudiug  a  silver  super-altare,  a  copper-gilt 
dborium,  a  silver  brooch}  fetataettes  of  s^nts, 
silver  plates,  and  a  pax. 

KILE.  The  influence  of  this  far-famed 
river  on  the  industry  and  colnmettte  of  the 
neighbouring  countries  has  been  briefly  ad- 
verted to  under  ISotpt. 

NIME3  br  NISMES,  tiie  capital  of  the 
French  department  of  Gard,  has  long  been 
an  important  manufacturing  town.     Its  im- 
portance has  been  lately  on  the  increase  in 
consequence  of  its  being  the  centre  fit)m  which 
the  railways  diverge  that  connect  the  town 
with  Alais,  MoUtpellier,  Cette,  Aries,  Avignon^ 
and  Marseille.     The  principal  manufactutes 
are  fancy  silk  goods,  silk  stockings  and  caps, 
hosiery  of  all  kinds,  velvet,  small  wares,  printed 
cottons,  ehawis,  handkerchiefs,  chint^es^  At, 
There  are  several  dye-houses,  potteries,  brandy 
distilleries,  vinegsj^-works,  and  tan-yards ;  and 
the  town  is  the  great  market  for  the  raw  aiiks 
of  the  surrounding  district    Nimes  carries  on 
considerable  trade  in  these  productions  ;  and 
in  wine,  spices,  drags,  oleaginous  seeds,  me- 
dicinal plants,  and  dye  stufib. 

NISCHNEI-NOVGOROD    FAIR.      This 
famous  fur  has  already  been   adverted  to 
[Faibs]  ;  but  it  may  be  weU  to  notice  it  a 
little  more  in  detail,  as  a  means  of  shewing 
its  important  inflneuce  on  trade  and  com- 
merce.   Kischnei-Novgnrod  is  a  town  in  the 
heart  of  the  Bussiait  empire.    The  inhabit- 
ants carry  on  various  manufactures ;  but  the 
great  and  annually  increasing  importance  of 
the  town  arises  fh)m  its  fair.    This  fair,  which 
is  opetied  on  June  20  in  each  year^  is  one  of 
the  greatest  in  the  world.    It  is  held  in  a 
group  of  buildings,  foHued  into  a  laige  oblong 
parallelogram,  surrounded  with  shops,  before 
an  edifice  adorned  with  three  rows  of  columns, 
which  is  the  hotel  of  the  governor^  in  which 
the  local  authorities  reside  during  the  fair. 
Forty-eight  blocks  of  buildings,  separated  by 
streets  which  intersect  eaoh  other  at  right 
ans^les,   extend    behind    this   parallelogram. 
The  number  of  the  shops  is  about  2524,  and 
over  each  there  is  a  small  apartment,  in  which 
the  merchant  may  reside.    During  the  fair, 
all  the  streets  and  warehouses  are  filled  with 
a   countless    mnltiiade^   who  have   flocked 
thithef  from  the  tk6  BwUHfan  eapitala^  from 


various  other  towns  of  Russia,  from  the  shores 
of  the  Baltic  and  the  Caspian,  from  Bokhan, 
Khiv%  Kokand,  and  Taschkend,  from  Asia 
Minor,  from  the  mountains  of  Turkistan  and 
the  frontiers  of  China,  and,  of  late  years,  from 
different  parts  of  Western  Europe.    All  these 
magasines  and  booths  are  filled  with  the  pro- 
duce of  the  most  diverse  countries,  and  thou- 
sands of  boats  are  employed  in  landing  the 
goods,  or  in  taking  them  en  board  to  convey 
them  to  the  seas  which  wash  the  northern 
and  southern  shores  of  the  empire.    Other 
geods)  such  88  wooden  wares,  are  piled  up 
even  in  the  open  countiy,  and  farther  on  ara 
long  lines  of  carts  with  their  horses,  which 
serve  both  as  magazines  and  lodgings  for  tha 
country-peoplek    From  4000  to  §000  ware- 
houses and  booths  are  let  during  tlie   fair. 
The  goods  sold  amount  to  10)000,000/.  to 
12,000,000/.  annually. 
NITRE.    [Potassium.] 
NITRIC  ACID  was  formerly  called  Spirit 
of  Nitre,  or  Glauber's  Spirit  of  Nitre ;  and 
when  much  diluted  with  water,  it  is  called 
Aquafvfit$,    When  pare,  it  is  a  colourless 
liquid,  but  is  usually  yellowish.    Its  smell  is 
strong  and  disagreeable)  and  it  emits  white 
fumes.    It  is  so  acrid  that  it  cannot  be  safely 
tasted  without  being  much  diluted,   and  is 
even  then  very  sour.    In  its  concentrated 
stale  it  stains  the  skin  of  a  yellow  colour,  and 
eventually  the  skin  is  destroyed  and  peels  off. 
When  mixed  with  water  it  gives  out  oonsi- 
derable  heat.    When  colouriess  nitrio  acid  is 
exposed  to  the  action  of  the  light,  it  under- 
goes partial  decomposition. 

Nitric  acid  is  used  for  numerous  purposes; 
such  as  the  refiuing  of  gold  and  silver,  in 
preparing  various  metallic  and  saline  solutions 
for  medicinal  purposes,  and  the  use  of  the 
dyer  and  calico-printer;  in  scientific  chemical 
researches  it  is  most  extensively  employed. 
Its  saline  compounds  are  termed  Nitrates ;  and 
both  the  acid  itself  and  the  nitrates  are  used 
in  medicine. 

The  gas  called  nitric  oxide,  which  contains 
less  oxygen  than  nitric  acid,  has  not  yet  been 
much  applied  to  useful  purposes.  The  same 
may  be  said  ai  nitrous  acid  and  nitroiu  oxide, 
which  differ  from  each  other  and  from  the 
two  nitric  compounds  chiefly  in  the  amount 
of  oxygen  contained. 

NITROGEN,  or  AZOTE,  one  of  the  most 
abundant  and  extensively  diffused  of  the  gases, 
is  transparent^  colouriess,  inodorous,  and  in- 
sipid. It  is  lighter  than  atmospheric  air.  Its 
refractive  power  and  its  specific  heat  are  both 
lower  than  those  of  common  air.  Water  dis* 
solves  but  a  very  small  quantity  of  this  gas. 
tt  ia  fatal  to  animals  when  respired  by  itself, 
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as  is  implied  by  the  tenn  azoie  ;  it  extangmBbes 
flame  immediately.  No  degree  of  cold  and 
preasme  to  wbiob  this  gas  baa  been  sabjected 
has  condensed  it  to  a  fluid  form.  It  resem- 
bles aU  other  elementary  bodies  in  being 
destitote  of  add  or  alkaline  powers.  It  enters 
into  the  composition  of  a  great  number  of 
important  compounds.  Thus  it  oonstitates 
-J^  of  the  Yolnme  of  atmotpkerie  air.  With 
oxygen  it  fonns  fiye  definite  oomponnds,  Yiz., 
niirouM  oxide,  niiric  oxide,  nOroui  add,  hypo- 
mfiwf  €Md,  and  niirie  acid,  ll^th  hydrogen 
it  constitntes  the  alkali  ammotiia;  with  chlo- 
rine and  iodine  it  giyes  rise  to  detonating  com- 
pouids ;  with  carbon  it  forms  cyanogen;  and 
with  phosphorus  a  photphureL  It  enters  into 
the  composition  of  most  animal  matter  except 
fat  and  bone ;  and,  though  not  a  con&titnent 
of  the  Tegetable  adds,  it  forms  a  part  of  most 
of  the  vegetable  alkalies.  Although  by  itself 
fjital  to  animals,  yet  it  is  a  most  important 
constituent  of  the  air,  as  serving  to  moderate 
the  action  of  oxygen  during  combustion,  and 
the  too  great  exdtement  which  that  gas,  re- 
spired unmixed,  would  produce  on  the  animal 
system.  It  appears  also  from  the  experiments 
of  M^jendie  that  animals  will  not  liye  on  food 
that  contains  no  azote. 

NOSD,  the  most  northern  department  of 
France,  raised  the  following  quantities  of  agri> 
cultural  produce  in  1848 :  2,124,549  quarters 
of  com;  2,960,264  bushels  of  potatoes; 
18,880  hogsheads  of  flax  seed;  852,429  cwt 
of  flax  fibre;  142,898  tons  of  hay;  612,401 
tons  of  straw;  besides  a  fair  average  of  Teg^ 
table  crops  and  fruits.  Authority  was  given 
to  plant  2498  acres  with  tobacco  in  the  year 
1849,  calculated  to  fiunish  68,070  cwt.  of  leaf. 
A  good  deal  of  the  barley  grown  in  the  de- 
partment is  used  for  malting,  beer  being  the 
common  beverage;  other  grain  and  potatoes 


brides,  earthenware,  ropes,  leather,  toys,  small 
wares,  cannon,  smaU  arms,  saltpetre,  Ae, 
These  numerous  products  fonn  the  items  of  a 
large  home  and  foreign  commerce.  The  im- 
ports are  chiefly  raw  cotton,  wool,  flax,  colo- 
nial^ produce,  wine,  brandy,  and  timber.  At 
the  prindpal  points  on  the  Belgian  frontier, 
custom-house  officers  are  stationed,  who  are 
under  the  direction  of  the  custom-houses  of 
Dunkerque  and  Yalendennes. 

The  manuiisetures  of  this  department  pve 
rise  to  great  activity  in  the  towns  of  Xtife, 
Avzin,  Boubaix,  Tottrcoing,  Douai,  Dunker^e^ 
Valeneiennet,  and  Cambrui,  all  of  which  are 
distinguished  for  their  industry  and  commerce. 

NORFOLK.  This  agricultural  county  con- 
tains  little  of  what  may  be  designated  mineral 
wealth.  Chalk  is  dug  for  lime  in  many  places ; 
excellent  sand  for  glass-making  is  procured 
between  Snettisham  and  Castle  Rising ;  some 
potter's  earth  is  found  and  excellent  brick- 
earth  ;  marl  is  dug  in  the  valley  of  the  Sure ; 
and  the  Fen  districts  of  the  west  furnish  peat 
for  fiiel  and  manure.  The  district  in  which 
the  true  Norfolk  system  of  cultivation  was  fint 
adopted,  and  where  turnips  and  dover  were 
introduced  in  the  regular  rotations,  was  that 
on  the  north-west,  where  the  better  kinds  of 
sand  prevail ;  from  this  district  ithaa  gradually 
spread;  and  there  are  now  few  soils  in  Nor- 
folk which  are  considered  too  heavy  to  bear 
turnips,  espedally  after  having  been  well  un- 
derdnined.  The  crop  which  is  raised  in  the 
greatest  perfection  in  Norfolk  is  barl^. 

Among  the  towns  of  Norfolk  there  are  but  few 
which  present  a  manufacturing  character.  At 
Lgnn,  rope  and  sailcloth  are  almost  the  aolj 
artides  of  manufacture  in  the  town ;  but  the 
trade  of  the  place  is  considerable,  owing  to 
the  harbour.  The  e^orts  are  principally 
com  and  agricultural  produce,  sent  coast- 


are  also  used  in  the  gin  and  other  spirit  dis-  wise,  and  a  flne  white  sand  ground  near  the 


tilleries. 

The  mineral  wealth  of  the  department  con- 
sists chiefly  of  its  coal  and  iron  mines ;  of  the 
former,  19,  all  situated  in  the  valley  of  the 
Escaut,  were  worked  in  1848,  and  of  the  latter, 
8  were  worked  in  the  arrondissement  of 
Avesnes.  Steam-engines  are  used  for  drain- 
ing the  mines.  Marble,  paving-stones,  brick- 
earth,  potter's  day,  peit,  and  fossil  ashes, 
which  are  used  as  manure,  are  found.  There 
are  mineral  waters  and  baths  at  St  Amend. 
The  industrial  products  are  of  the  most  varied 
description,  including  all  kinds  of  woollen, 
cotton,  and  linen  manufactures,  ticking,  duck, 
velveteen,  printed  cottons,  and  handkerchiefs, 
woollen,  flioen,  cotton,  and  hempen  yam,  lace, 
tulle,  cambric  and  lawn,  soap,  refined  sugar 
and  sdt,  beer,  oil,  nails,  glass,  psperi  tales, 


town,  and  used  for  making  glass.  A  vast 
quantity  of  shrimps,  caught  on  the  ahores  of 
the  Wash,  are  sent  to  London.  The  imports 
are  com  and  coal;  timber  ftt>m  America; 
timber,  deals,  hemp,  and  tallow  from  the 
Baltic;  wine  firom  F^ce,  Spain,  Portugal, 
Ac  There  are  about  180  vessels  bdonging 
to  the  port.  Tketfvrd  has  few  mannfiictares ; 
but  there  is  a  good  deal  of  malting,  and  the 
trade  of  the  place  is  fkvoured  by  the  river 
Ouse  being  navigable  up  to  the  town;  by 
means  of  whidi  an  export  of  agricultural  pro- 
duce and  an  import  of  coal  are  canied  od. 
At  North  WaUkam  the  silk  manufiMsinre  is 
prosecuted  to  some  extent  In  Norwiek  the 
most  important  trade  consists  of  the  manu- 
facture of  silk  snd  worsted  into  shawls,  crapes, 
bombasiaeSy  ^■"*^^i  csalets,  and  hnitstiosis 
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of  the  Irish  and  French  Btiifb.  A  School  of 
Design  has  been  established  to  aid  in  the  pro- 
duction of  elegant  woven  goods ;  bat  the  tex- 
tile mannlaotnres  are  in  a  declining  state  at 
Norwich ;  and  there  is  a  want  of  enterprise 
and  spirit  obserrable  in  the  mannfaotnring 
operations. 

In  1850  the  eonntj  of  Norfolk  contained  2 
eotton  factories,  and  11  worsted  factories,  em- 
ploying altogether  about  1700  persons. 

NORTHAMPTONSHIRE.  Although  this 
eoonty  presents  some  remarkable  features  in 
respect  to  the  boot  and  shoe  mannfactmre,  it 
must  be  regarded  as  an  agricnltoral  oonnty. 
The  soil  is  generally  adapted  to  produce  both 
eom  and  pastore  of  a  superior  quality.  The 
pastures  are  both  rich  and  sound,  and  the 
eattle  grazed  in  them  in  summer  repay  the 
capital  lud  out  on  them  with  good  interest 
The  fattening  of  cattle  is  a  principal  object 
of  the  Northamptonshire  farmer. 

Among  the  towns  there  are  a  few  in  which 
manufactures  are  carried  on.  At  KeUering 
wool-stapling  and  wool -combing  are  carried 
on;  there  is  a  considerable  manufacture  of 
shoes ;  and  that  of  silk  shag  for  hats  has  been 
also  introduced.  At  NorthampUm  the  prin- 
dpal  branch  of  trade  carried  on  is  boot  and 
shoe-making ;  the  articles  are  sent  to  London 
and  other  parts  of  England,  or  are  exported ; 
and  considerable  business  is  also  done  in 
currying  leather.  Stockings  and  lace  are 
made.  There  are  iron  foundries.  The  trade 
of  WeUingborovgh^  and  of  other  towns  in  this 
county,  is  dependent  mainly  on  the  boot 
and  shoe  manufacture.  The  only  reasonable 
explanation  of  the  settlement  of  this  branch 
of  industry  in  this  county  seems  to  be  that 
Northamptonshire  is  a  grazing  county,  and 
yields  hides  fit  for  tanning;  but  whether  this 
be  the  correct  explanation  or  not,  it  is  a  well- 
known  ftct  that  the  ready-made  boots  and  shoes 
of  the  London  shops  are  suppUed  to  a  yery 
large  extent  by  the  county  of  Northampton- 
shire. The  work  is  done  on  the  piece-work 
system.  There  are  not  large  factories  where 
men  are  employed  at  weekly  wages ;  but  the 
mannfaetoren  give  out  leather  cut  to  the 
proper  shapes  to  the  workmen,  who  return 
the  finished  or  partially  finished  boots  and 
shoes,  and  receive  so  much  per  dozen  pairs 
for  their  labour.  Competition  between  these 
workmen  has  brought  down  the  wages  to  a 
very  low  average. 

NORTHUMBERLAND.  The  south-eastern 
part  of  this  county,  bounded  by  a  line  drawn 
fipom  Warkworth,  at  the  mouth  of  the  Coquet, 
by  the  head  of  the  river  Blyth,  to  the  Tyne, 
and  thence  southward  to  the  bank  of  the  Der- 
went,  is  included  in  the  great  coal-field  of  the 
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coxmties  of  Northumberland  and  Durham. 
[CoAir-EiBLDs.]  This  coal-field  is  the  great 
source  of  wealth  to  the  county,  and  gives  it  a 
high  rank  among  the  shizes  of  Britain.  The 
salmon  fisheiy  of  the  Tweed  is  very  important, 
and  a  considerable  number  of  boxes  of  that 
fish  packed  in  ice  are  sent  firom  that  river  to 
the  London  market,  besides  what  is  salted. 
The  county  of  Northumberland  has  been  one 
of  the  foremost  of  the  English  counties  in 
adopting  the  improved  system  of  agriculture, 
the  chief  feature  of  which  is  the  cultivation  of 
turnips  for  the  rearing  and  fattening  of  cattle. 
So  great  has  been  the  advantage  derived  from 
this  change  firom  the  old  trienxiial  system,  that 
many  fields  now  yield  heavy  crops  of  Uus  use- 
ftil  root,  which  in  mostother  parts  of  England 
would  be  considered  as  totally  unfit  for  its 
cultivation.  The  instruments  of  tillage  are 
mostly  of  improved  make.  The  ploughs  are 
generally  iron  swing- ploughs,  on  the  principle 
of  the  old  Rotherham  plough,  which  was  origi- 
nally copied  from  the  Belgian  plough,  and 
afterwards  improved.  The  harrows,  rollers, 
scarifiers,  Ac.,  are  as  in  other  counties. 
Threshing-madiines,  moved  by  water,  wind, 
or  horses,  are  thought  essential  on  the  larger 
Northumberiand  farms. 

The  manufactures  of  the  county  are  noticed 
in  connection  with  its  chief  industrial  centre 
[Newcastle]  ;  but  there  are  other  busy  towns 
worthy  of  note.  AUendale  lies  near  the  lead 
mines,  and  has  establishments  for  the  Smelt- 
ing  of  that  metal.  AlnmouthhBa  a  considershle 
export  of  wool  to  the  West  Riding,  and  of  com 
to  the  metropolis.  Blgthe  has  ship-building 
yards  for  small  vessels.  North  ShieUU  has  a 
great  trade  in  coal,  and  a  very  active  shipping 
commerce,  by  which  it  is  becoming  every  year 
a  place  of  more  and  more  importance.  AU 
along  the  Tyne,  but  especially  from  Newcastle 
to  the  German  Ocean,  the  number  of  manufac- 
turing establishments  is  very  great  Besides 
the  enormous  shipment  of  coals,  there  are 
very  extensive  chemical  and  alkali  works,  soap 
worics,  lead  and  shot  works,  white  and  red 
lead  works,  potteries,  plate  and  window  glass 
works,  oil  mills,  starch  mills,  Ac. 

NOTTINGHAMSHIRE.  This  oonnty,  as 
noticed  in  a  former  article  [Coal]  contains  a 
portion  of  one  of  the  midland  coal-fields.  It 
contaiDS  also  a  small  supply  of  gypsum,  build- 
ing stone,  and  paring  stone ;  but  the  county 
can  hardly  be  deemed  rich  in  mineral).  There 
are  many  hop  plantations  in  the  county,  which 
in  some  years  give  a  good  profit  to  the  grower. 
There  are  exMllent  market  gardens  in  the 
neighbourhood  of  Newark,  Nottingham,  and 
other  towns,  the  sandy  soil  being  very  favour- 
able to  the  cultivation  of  roots  and  vegetables. 
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There  are  also  some  good  orcbardB  on  the 
heavier  soils. 

In  respect  to  manufactures,  Nottingham- 
shire derives  importance  from  being  the  centre 
of  the  cotton  hosiery  and  bobbin-net  trades. 

[HOSIEBT    MANUFACtUBE  ;     IaCB     MAlfUFAC- 

TUBS].  Not  only  in  the  town  of  Nottingham 
itself,  bat  in  all  the  towns  and  villages  in  the 
southern  half  of  the  coontj,  these  manufac- 
tures are  carried  on.  Nottingham  itself  is  the 
focus  of  these  trades,  where  the  wholesale 
manufacturers  and  dealers  reside.  The  bob- 
bin net  is  mostly  made  in  factories ;  but  the 
hosiery  is  made  at  the  houses  of  the  operatives, 
with  cotton  yatn  supplied  by  the  manufactu- 
rers :  the  workpeople  being  paid  so  much  per 
dozen  pairs  for  their  labour,  out  of  whibh  they 
for  the  most  part  have  to  pay  a  frame-tent  for 
the  machines. 

In  1850  the  county  of  Nottingham  contained 
J  9  cotton  factories,  4  silk  factories,  and  1  wor- 
sted factory  \  these  24  factories  employed 
about  2200  persons. 

A  School  of  Design  has  been  established  at 
Nottingham ;  and  it  is  stated  in  the  annual 
report  of  the  Inspector  of  these  schools  for 
1850,  that  thdeflbctof  the  school  in  improving 
the  taste  of  designers  in  the  lace  trdde  is  be- 
coming very  evident  It  will  be  gratifying  if 
the  Great  Eihibition  should  verify  this  im- 
provement. 

NOYAU,  or  Creme  de  Noyau^  is  a  favourite 
liqueur  or  cordial  in  France.  It  is  formed  of 
bitter  almonds,  proof  spirits,  coriander  seed, 
lump  sugar,  cinnamon,  ginger,  and  mace.  One 
variety,  called  Creme  de  Noyau  de  MarUnlquey 
is  said  to  cotisist  of  the  following  ingre- 
dients : — 

Loaf  sugar 24  lbs. 

Water 24  gallons. 

Proof  spirit 0    gallons. 

Orange- flower  water ....     3    pints. 

Bitter  almonds 1    lb. 

Essence  of  lemon 2   drachms. 

NUMBERING  MACHINE.  Different 
forms  of  apparatus  for  recording  or  marking 
numbers  are  described  under  Calculatiko 
Machines  ;  REoisTEnma  MAcniNES. 

NUTMEGS.  The  two  favourite  spices  of 
nutmeg  and  mace  are  derived  from  tho  same 
plant  This  plant  is  the  MyrUtica  Moschata^ 
a  tree  native  of  the  Molucca  Islands,  especially 
of  Banda,  but  cultivated  in  Java,  Sumatra,  and 
elsewhere  in  the  East,  and  of.  late  years  in 
Guiana  and  several  of  the  West  India  Islands ; 
but  the  best  ore  produced  in  the  first-men- 
tioned islands.  The  fruit  is  of  the  size  and 
form  of  a  peach,  and  when  ripe  the  fleshy  part 
separates  into  two  nearly  equal  halves,  expos- 
ing the  kernel  surrounded  by  an  ariilus,  the 


former  being  the  ntilm«^,  the  latter  the  mace. 
The  odour  of  the  mace  is  strongly  aromatie ; 
the  taste  aromatic,  but  sharp  and  acrid.  U 
contains  both  a  fixed  oil  (in  small  quantity) 
and  a  volatile  oil.  One  pound  of  mace  yields 
by  distillation  one  ounce  of  volatile  oil.  The 
fixed  oil  is  not  an  article  of  European  com- 
merce, and  what  is  termed  the  expressed  oil  of 
mace  is  obtainedj^m  the  nutmeg,  and  shonld 
bear  its  name.  An  inferior  mace  is  obtained 
from  various  species  of  MyrMidi.  The  pt'o- 
perties  of  ma^e  are  similar  to  those  of  the 
nutmeg. 

Two  or  three  gatherings  of  the  nutmegs  are 
made  in  the  year,  generally  in  July,  or  August, 
in  December,  and  in  April.  The  third  period 
yields  the  best  nutmegs.  The  collected  nuts 
are  dried  in  the  sun  or  by  the  heat  of  a  mode- 
rate fire  till  the  shells  split :  they  are  then 
sorted  find  dipped  in  lime-water,  to  presen'e 
them  from  the  attack  of  insects.  Those  of  good 
quality  should  be  heavy,  each  weighing  on  an 
average  00  grains. 

The  quantities  of  these  s^tiees  imported  in 
the  last  tliree  years  were  as  follow : — 

Maoi.  Ntttin«fi. 

1848        47,572  lbs.  336,420  lbs. 

1840        45,086     „  224,021 

1850        76,365    „  812,418 

NUTS.  A  few  ^ords  coxleeming  the  chief 
varieties  of  nuts  are  given  under  the  proper 
names ;  and  an  instance  of  the  loiige  consump- 
tion of  hazel  nuts  in  London  will  be  found 
under  Market  Gardens.  In  respect  to  the 
commerce  in  ntits,  the  foUowing  were  the 
quantities  of  the  three  best  khown  Idilds,  im- 
ported in  1848 : — 

Hazel  Nuts 150,022  bushels. 

Chestnuts 63,033        ,« 

Walnuts 20,004 


»♦ 
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Of  the  quantities  grown  in  England,  then 
no  means  of  fbrming  an  estimate. 

NUX  VOMICA.  This  very  powerftil  medi- 
cine is  one  among  many  products  of  the  plani 
Sirycknot.  Among  these  products  ii  s/ryrAum, 
a  vegetable  alkali  which  exists  in  the  plant 
combined  with  strychnic  add ;  it  is  colourless, 
inodorous,  crystalline,  unalterable  by  exposure 
to  the  air,  and  extremely  bitter ;  it  is  extn^mely 
poisonous ;  one-eighth  of  a  grain  is  sufficient 
to  kiU  a  dog,  and  a  quarter  of  a  grain  product's 
a  dangerous  effect  upon  a  man.  The  strychnot 
itself  is  a  kind  of  iiighUfiade,  of  which  there  are 
several  species.  The  best  known  is  ttryvhHus 
nux  vomica^  or  poiMfn  ntrf,  or  mtsbane.  The 
wood  of  this  plant  is  very  hard  and  dunib1(», 
and  on  that  account  is  applied  to  many  pur- 
poses by  the  natives  on  the  coast  of  Coroman- 
del  and  other  places  where  it  giuws.  The  Ihitl 
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]B  about  fbe  size  of  a  St.  Michael's  oraaga, 
nith  a  bitter  astxingent  palp»  aod  containing 
from  three  to  five  seeds.  The  pulp  may  be 
eaten,  bat  the  seeds  are  poison  oas  and  offici- 
naL  Another  remarkable  species  is  the  ttrych- 
noB  toxi/era,  Wooraly^  Urari,  or  poison  plant 
of  Gniana,  a  native  of  Guiana.  It  bad  long 
been  suspected  that  the  poison  used  by  the 
American  Indians  for  tlieir  arrows  was  a  spe- 
cies of  Strychnos,  but  such  is  the  secrecy  with 
irhich  they  gather  the  plant  and  prepare  the 
poison,  that  all  enquiries  have  been  frustrated. 
Six  B.  Schombnrgk's  long  stay  in  Guiana  has 


enabled  him  to  decide  this  point :  by  bribing 
some  of  the  natives,  he  induced  thera  to  guide 
him  to  a  spot  where  their  famous  Urari  flon- 
rished,  and  on  arriving  at  the  place,  found  it 
to  be  the  species  of  Stiychnos  above  described. 
In  the  preparation  of  the  poison,  the  Urari  is 
not  the  only  ingredient,  but  forms  about  half 
of  the  bulk  of  the  ingredient  used. 

As  a  medicinal  agent,  nux  vomica  possesses 
valuable  qualities  ;  but  it  is  so  extremely  poi- 
sonous except  in  very  minute  doses,  and  much 
diluted,  that  its  use  is  deemed  dangerous  ex- 
cept under  great  precautions. 


0 


OAK.  The  oak  is  perhaps  the  most  cele- 
brated and  the  most  vsJuable  of  all  timber 
trees ;  no  others  are  applied  to  so  many  useful 
pifrposes.  The  timber  is  more  durable  than 
any  other  of  extensive  growth  in  Europe.  It 
is  bard,  tough,  tolerably  flexible,  strong  with- 
out being  too  heavy,  not  easily  sitUntered,  and 
not  readily  penetrated  by  water.  When  the 
grain  is  twisted,  no  other  timber  is  so  well 
adapted  for  posts,  piles,  shingles,  palings, 
laths,  casks,  and  all  articles  exposed  to  the 
action  of  moisture  may  fittingly  be  made  of 
oak.  It  is  extensively  employed  for  the  spokes 
of  wheels,  and  for  all  kinds  of  poles.  The 
young  tree  yields  slender  rods,  well  calculated 
for  hoops,  walking  sticks,  and  ^hip  handles. 
Old  specimens  produce  a  very  beautiful  effect 
when  carved,  as  is  well  shewn  in  mai)y  of  our 
ehurches  and  ancient  mansions.  Of  all  oUier 
modes  of  application,  however,  thip  building 
is  that  to  which  oak  is  most  extensively  devo- 
ted in  this  country,  and  in  which  it  renders 
the  most  important  services.  During  the 
height  of  the  last  maritime  war,  it  was  calcu 
lated  that  the  ships  of  the  Boyal  Navy  existing 
at  one  time  contained  more  than  eleven  hun- 
dred thousand  loads  of  oak.  Fifty  acres  of 
oak  plantation  are  required  to  produce  the 
timber  for  a  74gtm  ship ;  and  the  consump- 
tion  mast  therefore  have  been  enormous 
during  the  war.  Specimens  of  oak  of  magni- 
ficent dimensions  are  to  be  met  with  in  some 
English  mansions.  At  Dudley  Castle  is  (or 
was)  an  oak  table  75  feet  long  by  3  feet  wide, 
formed  of  one  plank  of  oak.  At  Goodrich 
Castle  is  a  beam  of  oak  66  feet  long  by  2  feet 
square  throughout  its  whole  length.  The 
mainmast  of  the  Boyal  Sovereign,  built  in  the 


reign  of  Charles  I.  was  09  feet  long  by  8  feet 
diameter  at  the  lower  end,  and  formed  out  of 
one  piece  of  oak. 

The  root  of  the  oak  is  applied  to  ornament]^ 
rather  than  useful  purposes.  Kvelyn  says  that 
of  the  root  of  the  oak  were  formerly  made 
handles  to  daggers  and  knives,  tobacco  boxes, 
mathematical  instruments,  panels  for  pictures, 
and  various  minor  articles.  At  tlie  present 
day  the  root  of  oak  is  cut  into  veneers  which, 
when  polished,  shew  exceedingly  beautiful 
veins  and  markings. 

The  leaves  of  oak,  gathered  green  and  dped, 
furnish  in  some  places  a  winter  fodder  for 
sheep,  goats,  deer,  &e.  They  are  also  used  as 
a  substitute  for  tanners'  bark  in  hothouses, 
hotbeds,  &c.  Concerning  the  acorns  of  the 
oak,  we  have  spoken  elsewhere  [Acorns]. 

The  bark  of  the  oak  is  a  valuable  tanning 
ingredient,  as  noticed  under  Babk.  The  strip- 
ping of  the  bark  is  effected  by  women  in  the 
following  way.  The  barkers  are  each  furnished 
with  a  light  short  handled  wooden  mallet, 
sharpened  at  one  edge  like  a  wedge.  With 
this  edge  an  incision  is  made  all  along  the 
bark;  and  cross- cuts  are  then  made  with  an 
instrument  called  the  barking-bill,  so  as  to 
separate  the  bark  into  pieces  two  or  three  feet 
long.  A  shovel-shaped  instrument  is  then 
thrust  beneath  the  bark,  so  as  to  force  it  off 
in  sheets  or  pieces.  These  pieces  are  care- 
fully dried  for  two  or  three  weeks,  and  piled  in 
large  stacks  until  sold  to  the  tanner. 

The  substance  called  nut-galls  is  yielded  by 
a  species  called  the  Gall  Oak.  The  gall  is  a 
morbid  excrescence,  produced  in  it  by  the 
puncture  of  an  insect.  There  are  two  kinds 
of  gall  nuts  known  in  commerce ;  those  which 
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still  ooptain  the  inseot,  and  which  are  known 
under  the  names  of  black  or  blue  galls ;  and 
those  from  which  the  insect  has  escaped,  called 
white  galls.  Both  are  used  extensively  in 
dyeing ;  but  the  dark  contain  much  more  as- 
tringent matter  than  the  white.  The  English 
oak  yields  galls,  but  not  so  valuable  as  those 
of  the  east  Most  of  them  known  in  com- 
merce are  from  Syria  and  Asia  Minor. 

OAKUM.  When  the  various  cables,  stays, 
shrouds,  ropes,  &c,  belonging  to  a  ship  have 
gone  through  theii*  term  of  service,  and  are  no 
longer  strong  enough  to  be  used,  they  are  cut 
up  into  pieces,  and  then  pulled  asunder,  all 
the  hempen  threads  being  loosened  and  dis- 
entangled one  from  another.  In  this  state  the 
hempen  threads  are  called  ooAufn,  which  varies 
in  quality  according  to  the  kind  of  rope  from 
which  it  is  produced.  The  old  ropes  of  a  ship 
are  sold  to  dealers;  and  when  picked  into 
oakum  they  are  again  sold  to  ship-builders. 
The  work  of  oakum-piddng  is  a  kind  of  forced 
employment  in  many  prisons.  The  oakum  is 
sold  to  the  ship-builders  in  large  bundles,  and 
is  then  spun  into  loose  threads.  These  threads 
are  of  a  very  primitive  kind ;  a  small  bundle 
of  fibres  is  rolled  by  the  hand  on  a  sloping 
board,  till  it  assumes  the  form  of  a  loose  irre- 
gular kind  of  rope,  from  half  an  inch  to  an  inch 
in  thickness.  These  oakum  ropes  are  used 
for  driving  into  the  crevices  or  seams  in  the 
outside  of  a  ship,  to  prevent  the  entrance  of 
sea-water.  This  process  is  called  caulkingf  and 
is  effected  by  the  aid  of  a  large  mallet  or  ham- 
mer and  a  caulking  chisel ;  by  which  a  dense 
layer  of  oakum  is  forced  into  the  crevice — 
afterwards  to  be  well  tarred. 

OATS.  The  great  use  of  oats,  and  the  ease 
with  which  they  are  raised  on  almost  every 
kind  of  soil,  from  the  heaviest  loam  to  the 
lightest  sand,  have  made  them  occupy  a  place 
in  almost  every  rotation  of  crops.  The  best 
oats  are  raised  in  Scotland  and  in  Friesland, 
and  in  both  countries  the  land  is  carefully  cul- 
tivated. In  Scotland,  oats  are  generally  sown 
on  a  grass  layer  which  has  been  in  that  state 
for  some  years,  and  sometimes  on  old  pas- 
tures, which  are  broken  up  for  the  purpose. 
A  heavy  loam  is  best  suited  for  oats :  they 
require  a  certain  degree  of  moisture,  and  a 
deep  soil  is  veiy  favourable  to  their  growth. 
On  poor  moist  land  oats  are  more  profitable 
than  barley.  Clover  and  grass  seeds  may  be 
sown  among  them  with  equal  advantage,  as 
they  will  seldom  grow  so  high  as  to  be  laid 
and  smother  the  young  dover ;  and  barley  is 
very  apt  to  fail  on  land  subject  to  retain  the 
water.  Six  bushels  of  oats  are  often  sown  on 
an  acre ;  but  if  they  are  drilled,  four  bushels 
are  sufficient,  and  when  dibbled,  which  is  some- 1 


times  the  ease  in  Norfolk  and  Suffolk,  much 
less  seed  is  used.  The  produce  of  an  acre  of 
oats  varies  according  to  the  soil  and  prepara- 
tion, from  four  to  eight  and  even  ten  quazten. 

In  respect  to  the  use  of  oats,  they  are  given 
in  some  countries  to  horses  in  the  straw  with- 
out thrashing  them ;  and  where  the  quantity 
can  be  regulated  the  practice  is  good.    The 
horses  masticate  the  com  better  in  the  chaff^ 
and  the  straw  is  wholesome;  but  where  horses 
do  hard  work,  they  would  be  too  long  in  eating 
a  sufficient  quantity,  and  it  is  better  to  give 
them  oats  thrashed  and  cleaned,  with  dover 
hay  cut  into  chaff.  It  is  estimated  that  a  pound 
of  good  oats  gives  as  much  nourishment  to  a 
horse  as  two  pounds  of  the  best  clover,  or  sain- 
foin hay.  A  truss  of  hay  of  56  pounds  is  there- 
fore equal  to  28  pounds  of  oats ;  or  a  bushel 
of  tho  best  oats  will  go  as  far  as  one  truss  and 
a  half  of  hay;  and  if  this  quantity  is  worth 
four  shillings,  which  is  at  the  rate  of  41.  16s. 
per  load  of  thirty-six  trusses,  the  equivalent 
price  of  oats  is  32s.  per  quarter. 

The  oats  and  oatmeal  imported  in  1849 
amounted  to  1,292,707  quarters,  at  an  average 
price  of  17s.  6d.  per  quarter.  The  imports 
were  almost  entirely  fit>m  Northern  Europe — 
Russia,  Sweden,  Norway,  Denmark,  Pnnsia, 
Hanover,  and  Holland.  The  quantity  im- 
ported in  1850  was  rather  less  than  thai  in 
1849. 

OBELISK.    An  obelisk  is  a  loffy  monu- 
mental four-sided  shaft  diminishing  upwards 
with  the  sides  gently  inclined,  but  not  so  as 
to  terminate  in  an  apex  at  the  top.     Small 
obelisks  were  sometimes  of  sandstone  or  gra- 
nite, but  the  larger  Egyptian  obelisks  are  all 
of  the  red  granite  of  Syene ;  and  it  is  eertainly 
astonishing  how  such  enormous  masses   of 
that  material  could  be  quarried  out  and  aSter- 
wards  removed  and  placed  in  their  position. 
When  the  Romans  became  masters  of  KSTP^ 
they  removed  many  of  these  monuments  to 
their  own  capital,  among  others  that   now 
known  as  the  Obelisk  of  the  Lateran.    This  is 
the  largest  obelisk  now  known,  its  shaft  beinip 
105  feet  (although  it  has  been  reduced,  a  por- 
tion at  the  lower  part  having  been  cut  off  in 
consequence  of  being  fractured),  and   two  of 
its  sides  9  feet  8^  inches,  the  other  two  0  feet; 
it  weighs  about  445  tons.    In  the  present 
century,  the  labour  of  bringing  away  and  re- 
erecting  an  obelisk  nearly  equal  to  some  of  the 
largest  removed  by  the  Romans  has  beon  ac- 
complished by  the  French.  The  raising  of  tins 
obelisk  upon  a  granite  platform  prepared  for 
it  in  the  Place  de  la  Concorde  at  Paria  was  a 
remarkable  operation.  An  inclined  plane  lead- 
ing fh>m  the  river  Seine  up  to  a  platfotm  of 
rough  masonry  level  with    the  top    of    the 
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pedestal  was  Ibxinedy  and  the  obelisk,  having 
been  plaeed  un  a  kind  of  timber  car  or  sledge, 
was  dragged  np  by  means  of  ropes  and  cap- 
sttDS.  One  edge  of  its  base  having  been 
Ivoaght  to  the  edge  of  the  pedestal,  it  was 
leared  pecpendionlarly  by  ropes  and  pulleys 
attached  to  the  heads  of  ten  masts,  five  on 
each  nde ;  and  within  about  three  hours  the 
operatioiis  were  completed. 

The  largest  Egyptian  obelisk  hitherto 
bioii^t  over  to  England  is  that  which  was 
removed  from  the  island  of  Philse  by  Belzoni, 
and  which  is  now  erected  at  Kingston  Hall, 
Darsetshire.  It  is  a  monolith  or  single  stone 
of  red  Egyptian  granite,  23  feet  1  inch  in 
length,  and  its  lazger  end  or  base  2  feet  2  inches 
sq^iare,  the  other  being  1  foot  Gf  inches. 

OBOE,  is  a  musical  instrnment  blown 
throngfa  a  reed,  like  a  clarionet.  It  is  a  tabe 
of  boxwood  22  inches  in  length,  slender  in  the 
iqyper  part,  but  spreads  out  oonically  at  the 
lower  end.  It  consists  of  three  joints  or 
pieces,  besides  the  reed.  Its  compass  is  usu- 
ally two  oetSTes  and  a  fifth,  from  o  below  the 
treble  det,  to  o,  the  fourth  added  line  above 
it  The  instrument,  which  has  been  in  use 
since  the  time  of  Edward  in.,  was  long  known 
oaltj  by  its  Ereneh  name  of  Hauthoit, 

OBSIDIAN,  is  a  mineral  which  occurs  in 
beds,  in  large  and  rolled  masses  and  in  small 
grains.  Its  structure  is  compact,  colour  green- 
ish or  grayish,  and  before  the  blow-pipe  it 
swells  up  strongly  and  ftises  into  a  transparent 
glass.  It  occurs  in  veins  and  beds  traversing 
rocks,  and  consists  chiefly  of  silica  and  alumina. 
OCHBE.  This  earthy  substance  is  some- 
what complex  in  its  nature.  It  consists  of 
silica  and  alumina,  coloured  by  oxide  of  iron 
and  occasionally  by  other  oxides.  It  generally 
occQxs  in  beds  several  feet  in  thickness,  which 
ovcclie  the  oolite,  and  underlie  sandstones  and 
iron  sands.  The  ochre  obtains  commercially 
the  names  of  yeUow  and  hrownj  according  to 
its  tint ;  and  it  is  used  by  painters  and  colour 
makers.  It  is  prepared  for  use  by  grinding 
and  washing.  The  yellow  ochre  may  be  red- 
dened in  tint  by  calcination.  Native  red  ochre 
is  called  red  chaiM;  it  is  more  strongly  im- 
preipDated  with  oxide  of  iron  than  either  of 
the  others.  At  Shotover  Hill,  near  Oxford, 
there  is  an  ochre  bed,  about  six  inches  in 
thickness,  at  a  depth  of  twenty  feet  below  the 
surfiace.  ArmenioH  hole,  obtained  in  a  few 
plaeesi  in  Greece  and  Italy,  is  a  kind  of  ochre; 
the  pigment  called  ttrra  di  Sienna  is  obtained 
from  it. 

About  7184  cwts.  of  ochre  were  imported 
from  France  in  1B47. 

ODESSA,  is  one  of  the  most  famous  com- 
meitial  cities  of  the  Bussian  empire.    It  is 


on  the  borders  of  the  Black  Sea ;  and  in  the 
year  1817  it  was  declared  a  free  port  for  thirty 
years.  Though  not  situated  at  the  mouth  of 
any  great  river,  Odessa,  in  consequence  of  its 
excellent  harbour  and  convenient  situation,  is 
the  emporium  where  the  surplus  produce  of 
southern  Bussia  is  collected  for  exportation, 
and  where  foreign  products  required  for  the 
interior  are  imported.  The  products  brought 
down  the  Dniester,  the  Bug,  and  the  Dnieper, 
are  all  exported  from  Odessa ;  but  because  of 
the  difficulties  of  the  river  navigation,  a  vast 
quantity  of  the  com  brought  to  the  town  from 
the  neighbouring  provinces  is  conveyed  on 
carts  dniwn  by  oxen.  The  trade  of  Odessa 
extends  to  all  parts  of  the  Mediterranean  and 
western  Europe.  The  chief  exports  axe- 
corn,  taUow,  linseed,  wool,  iron,  hides,  copper, 
wax,  caviar,  potash,  beef,  furs,  cordage,  sail- 
cloth, tar,  butter,  isinglass,  Ac.  The  imports 
consist  of  coffee,  sugar,  and  other  colonial 
products;  cotton,  silk,  and  woollen  goods ;  oil, 
wine,  bnmdy,  spices,  dyestulb,  tobacco,  fruits, 
raw  cotton,  tin,  cutlery,  timber,  &c  In  ordi- 
nary years  about  800  foreign  ships  enter  and 
leave  the  harbour ;  the  value  of  the  imports 
is  close  upon  a  million  sterling,  that  of  the 
exports  is  nearly  two  millions  annually.  The 
trade  of  Odessa  has  increased  greatly  within 
the  last  few  years — ^a  circumstance  which  is 
no  doubt  in  a  great  measure,  but  not  alto- 
gether, owing  to  the  failure  of  the  crops  in 
western  Europe,  and  the  consequent  demand 
for  foreign  supplies.  In  the  first  six  months 
of  1647,  709  foreign  ships  arrived  with  im- 
ports worth  898,017/.;  and  734  sailed  with 
1,056,498  quarters  of  com,  and  a  total  value 
of  exports  amounting  to  2,716,969/.  The  ex- 
ports are  usually  more  important  during  the 
last  six  months  of  the  year.  The  privileges 
of  a  free  harbour  are  continued  to  Odessa  till 
1854,  by  an  imperial  ukase  issued  in  1849 ; 
this  freedom  of  the  port  has  an  immense  in- 
fluence on  the  nature  and  extent  of  the  trade. 
Odessa  has  considerable  breweries,  distilleries, 
and  manufactories  of  woollens,  silks,  tobacco, 
soap,  and  candles. 

OHIO.  A  few  industrial  statistics  of  this 
rapidly  rising  state  will  be  found  under  Unxted 
States. 

OIL  COLOUBS.  The  colours  used  by 
house-painters  are- chiefly  mineral  or  vegeta- 
ble ;  sddom  of  animal  origin.  They  are  pur- 
chased from  the  colour  merchants,  mostly  in 
the  state  of  powder  or  of  crystal ;  and  after 
being  ground  as  fine  as  possible,  are  mixed 
to  the  requisite  degree  of  hquidity  witli  tur- 
pentine and  linseed  oil.  Other  liquids  besides 
these  are  occasionally  employed ;  but  the  two 
here  named  constitute  the  prindpaL 
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The  oil  colours  for  artists  comprise  a  more 
extensive  range  than  those  used  by  house - 
painters,  and  are  prepared  with  more  eare. 
Snch  colours  are  sometimes  prepared  in  the 
form  of  cakes.  To  prepare  these  cakes,  the 
colours  are  ground  with  oil  of  turpentine,  in 
which  has  been  dissolved  about  one-sixth  of 
its  weight  of  powdered  mastic  The  mixture 
is  left  to  dry,  and  is  then  exposed  to  the 
action  of  a  slow  charcoal  fire  until  the  mixture 
is  softened.  It  is  then  made  into  a  paste  by 
the  addition  of  a  warm  solution  of  spermaceti 
dissolved  in  half  its  weight  of  poppy  oil.  The 
whole  mass  is  worked  up  together  until  it  is 
stiff  enough  to  be  pressed  into  cake-moulds. 
When  used  by  artists,  the  cakes  are  ground 
np  with  oil  of  turpentine  and  poppy  or  some 
other  oil.  The  oil  colours  which  are  sold  in 
bottles  or  bladders  are  prepared  to  a  certain 
stage  like  the  cake  colours,  but  they  are 
thmned  with  pale  drying  oil  before  being  put 
in  the  cases. 

The  principal  colouring  substances  em- 
ployed by  painters  are  described  under  their 
proper  headings.    See  also  Colours. 

OIL  MILL.  The  extraction  of  oil  from 
seeds — such  as  linseed,  hempseed,  rapeseed, 
&c. — requires  considerable  pressure.  The 
mode  of  obtaining  linseed  oil  from  lin  or  flax 
seed  includes  many  singular  processes. 

When  the  flax  plants  have  grown  to  that 
stage  which  imparts  to  the  seed  the  greatest 
amount  of  oleaginous  quality,  they  are  pulled, 
and  partially  dried  in  the  air ;  and  the  capsules 
which  contain  the  seed  are  stripped  off  by  a 
kind  of  comb  called  a  ripple.  The  capsules 
are  dried,  thrashed,  and  winnowed,  to  separate 
the  seeds  f^m  the  husks  or  capsules.  The 
seeds  are  exceedingly  hard  and  smooth,  and 
require  one  of  two  idnds  of  press  to  crush 
them ;  one  the  wedge  prest,  and  the  other  the 
hydraulic  press.  In  the  wedge  press,  a  wedge 
is  driven  very  forcibly  between  two  bags  of 
seed;  and  it  is  found  that  the  oil  is  driven 
out  of  the  seed  by  this  process  more  nsadily 
than  by  the  use  of  a  mill-stone.  But  in 
modem  oil  mills  the  hydraulic  press  is  gra< 
dually  superseding  tlie  wedge  press.  In  pre- 
paring the  seed  for  the  hydraulic  press,  the 
following  is  the  routine  of  processes.  The 
seed  is  bruised  by  two  crushing-rollers,  -so 
placed  side  by  side  that  the  seed,  introduced 
between  them  from  a  hopper  at  the  top,  be- 
comes crushed  by  the  rotation,  and  falls  into 
a  chest  beneath.  The  seeds  are  fiuther  ground 
or  crushed  by  ordinary  edge-stones,  and  as- 
sume the  state  of  an  oily  pulp.  The  pulp  is 
heated,  and  put  into  oblong  flannel  bags. 
These  bags  are  flattened  slightly  by  the  hand. 


which  are  plaeed  in  the  hydianlae  diesMs. 
The  presses  are  then  worked,  and  the  oil 
speedily  begins  to  ooze  tnm  the  pulp  through 
the  bags.  When  as  much  oil  has  been  ob- 
tained as  will  flow  by  these  means,  the  preu 
is  loosened,  the  bags  removed,  and  the  pressed 
cake  of  pulp  taken  out  of  each  bag;  and  this 
cake  is  ground,  re-heated,  re-bagged,  and  re- 
pressed, to  yield  more  oil.  The  refuse  pulp 
now  forms  valuable  manure,  and  oommands 
a  good  price  as  oil-roAt.  What  is  called  ooM- 
drawm  linseed  oil  is  obtained  by  pressing  the 
seed  immediately  after  it  has  been  crushed, 
without  any  intermediate  heating;  it  is  ob- 
tained in  small  quantity,  but  of  very  flna 
quality.  Flax-seed  varies  firom  48  to  53  lbs. 
per  bushel,  or  about  iOOlbs.  per  quarter ;  the 
seed  yields  18  to  10  gallons  (08ibs.  to  102159. ) 
of  oil  per  quarter,  the  average  being  about  16 
gallons. 

No  other  kind  of  vegetable  oil  reqmres  so 
heavy  a  pressure  as  that  procured  firom  flix 
and  similar  seeds.  In  Italy  and  other  north- 
em  countries  where  olives  grow  abundantly, 
the  produce  is  crushed  beneath  an  edge-mill- 
stone, and  then  pressed,  to  force  out  the  oil, 
in  a  screw-press.  Oil  of  almonds  is  procured 
by  shaking  the  almond  kernels  in  bags,  so  u 
to  separate  the  brown  sldns,  and  then  grinding 
and  pressing  them.  Pabn  oil  is  procured 
from  the  fhiit  of  nuuay  species  of  palm,  which 
the  Africans  collect  into  a  heap,  and  steep  in 
hot  water,  by  which  the  oil  ia  libented  snd 
made  to  swim  on  the  surface  of  the  water, 
from  which  it  is  afterwards  removed.  Nut  oil 
is  procured  ftrom  walnuts  and  hazel-nuts, 
which  in  the  south  of  Europe  contain  sufficient 
oil  to  be  wortli  the  process  at  pressing. 

OILS.  These  n»efa\  subscanoes  are  ob- 
tained from  very  different  aoorces  and  under 
various  circumstances.  First,  animal  fats  are 
to  be  regarded  as  varieties  of  oil.  Then  aj» 
also  animal  oils  more  property  so  called,  a-"; 
whale  and  spermaeeli  oil.  Secondly,  there  are 
the  oils  of  vegetable  origin,  as  those  of  olirrt 
and  linsfedy  obtained  by  pressure,  and  called 
fat,  fixed,  or  expressed  oils,  and  those  pnv 
cured  by  distillation,  termed  volatile, essential 
or  oetherial  oils.  Thirdly,  tliere  are  various 
oils  produced  by  heat  Irom  animal,  mineral, 
and  other  bodies,  snch  as  I>ippets  oil  and  unph- 
tha.  Lastly,  there  are  certain  oils  produced 
by  chemical  action,  as  oil  of  uriiie,  i^o.  Mo«t 
fats  and  expressed  oils  consist  of  eAein^  l>y 
some  chemists  called  nusr^arin  and  sktoria. 

Animal  Oils.— One  of  tbo  best  known  and 
most  extensively  used  of  tbe<«e  is  comuj'^n 
whale  or  train  oil,  obtained  by  melting  the 
blubber  of  the  animaL     As  met  with  in  com- 


and  piled  one  on  another  in  castriron  cases,  |  merce  it  is  of  a  brownish  colour,  nthar  viscid. 
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•ad  has  ft  cUngreeable  fishy  smell  aacl  teste. 
Ijke  other  oxl9,  it  is  very  eombustiUe,  snd  it 
is  Isirgely  employed  for  the  purpose  of  giving 
fight.  Spermaceti  Oii  ia  obtained  from  an  oily 
matter  lodged  in  a  bony  eaiity  of  the  head  of 
the  Spermseett  Whale.  When  this  sabstaaee 
is  subjected  to  pressure  in  bags,  a  quantity  of 
pure  limpid  oil  is  expressed ;  and  the  residue 
after  being  melted,  strained,  and  boiled  with 
a  weak  solution  of  potash,  is  well  known  by 
the  name  of  apermaceH.  The  other  animal 
oib  are  of  less  importanee. 

Fiuid  OOa.^The  Vegetable  Expreand  (HU 
ymxy  in  their  propertiea.  0/lve  Oil  is  yellow- 
ish, the  odour  and  taste  but  sUght  Lhueed 
Oil  is  expressed  from  the  seeds  of  the  common 
flax.  When  no  heat  is  employed  in  the  pres- 
sing, it  is  more  viscid  and  has  a  greenish-yel> 
low  colour ;  it  is  then  called  in  commerce  cold 
drawn  Bnseed  oil  Its  smeU  and  taste  are 
stronger  and  more  disagreeable  than  those  of 
olive  oil.  linseed  oil  is  largely  employed  in  oil 
painting  and  in  vamish-makhig.  Almond  Oil 
is  of  a  light  yellowish  colour,  more  fluid  than 
olive  or  Unseed  oU ;  its  odour  and  taste  are 
▼eiy  slight  It  is  employed  sometimes  in 
soap  making,  and  also  in  medicine.  Oaator 
Oil  is  the  expressed  oil  of  the  seeds  of  the 
Hidntia  eommuni$.  When  expressed  without  the 
assistance  of  heat,  it  is  transparent  and  nearly 
colourless.  It  is  very  considerably  viscid,  and 
becomes  solid  when  exposed  to  about  0**  Fah. 

Solid  Oils. — One  of  the  chief  of  these  is 
Cocoa  Nut  Oil.  It  is  white,  has  a  slight  plea- 
sant smell,  and  ite  taste  is  rather  agreeable ; 
it  melte  at  122^  Fahr.,  and  of  late  years  it  has 
been  employed  in  soap  making.  Palm  Oil  is 
of  the  consistence  of  butter,  and  of  on  orange 
yellow  colour ;  its  smell  is  agreeable.  It  melts 
at  about  103**  Fahr. 

Volatile  or  Essential  Oilf.— These  oils  are 
fluid  at  the  usual  temperature,  and  with  few 
exceptions  are  obtained  by  distillation.  Essen- 
tial oils  are  distinguished  principally  from  tlie 
expressed  oils  by  the  following  properties : — 
Usually  they  are  more  perfectly  fiuid,  more 
combustible,  have  an  aromatic  or  fragrant 
odour,  and  an  acrid  taste ;  they  are  volatile 
per  te  without  decomposition,  and  may  be  dis- 
tilled with  water  at  212",  although  their  boil- 
ing-point is  much  higher.  In  some  instances 
the  volatile  oils  are  obtained  by  pressure,  witli- 
oat  the  application  of  heat :  this  is  the  case 
with  the  oils  of  lemons,  oranges,  and  berga- 
mot  In  general  however  they  are  procurable 
only  by  distiUaUon,  and  this  is  effected  by 
putting  the  herb  or  bark  into  a  still  with  water, 
when  the  oil  and  water  are  volatilized  and 
condensed  together.  Like  the  fixed  oils  they 
appear  to  contain  a  harder  and  a  softer  prin- 


dple ;  the  former  has  been  ealled  sUaropieHy 
the  latter  eleoplen.  The  most  important  oils 
of  this  class  are  those  of  Tnrpefitine,  Zmunm, 
Marjoram^  Cinnamon^  Cloves^  and  Almonds. 

Both  volatile  and  fixed  oils  are  very  exten- 
sively diflhsed  through  vegetebles ;  the  former 
in  ahnost  every  part  of  a  plant  except  the  eo> 
tyledons  of  the  seed,  and  the  latter  in  the 
seeds  ohiefly,  but  also  in  their  fleshy  covering 
as  in  the  olive,  some  palms,  and  other  plants. 
Some  ftottilies  of  plants  abound  especially  in 
fixed  oil.  Among  the  Orutn/ertB  are  mustard 
seed,  rape  seed,  and  oolaa  seed  oils,  with  other 
species  especially  cultivated  in  Europe,  India, 
and  Japan,  of  which  some  have  of  hite  years 
been  imported  into  this  country.  Several  of 
the  family  of  Oomposita  secrete  oil  in  quantities 
large  enough  to  render  it  desirable  to  culti- 
vate them  for  this  purpose  alone,  as  the  Sun 
Flower  and  Jerusalem  Artichoke ;  also  some 
species  of  Oarthamus  or  Bastard  Saffiron,  and 
also  the  Verbesina  sativa  of  India.  Madia 
sativa  yields  Madi  Oil,  and  its  seeds  are  iiaid 
to  contain  more  oil  than  any  plant  introduced 
into  Europe.  Most  of  the  Oticurbitaca  also,  as 
the  melon,  gourd,  cucumber,  and  the  nume* 
reus  varieties,  cultivated  especially  in  India, 
contain  a  large  proportion  of  oil,  which  is  ex- 
pressed in  the  east  as  it  formerly  was  in  Eu- 
rope. The  Rosacea  also  store  up  a  large  pro- 
portion of  oil  in  the  kernels  of  their  fruit,  as 
in  the  almond,  the  apricot,  as  well  as  the  Bri- 
an^on  apricot,  and  other  species  of  Prunua. 
In  the  Himalayas  oil  is  also  expressed  from 
the  apricot  kernel,  and  has  been  sent  to  this 
country,  of  a  fine  quality.  Among  the  Amen- 
tacece  several  species  yield  oil  of  good  quality, 
and  in  sufficient  quantity  to  repay  the  expense 
of  expression,  as  hazel-nut  oil,  beech-nut  oil, 
and  walnut  oil.  Besides  these  poppy  oil,  Ben- 
nut  oil  {Hyperanthera),  groundnut  oil  {Ara- 
chis ) ,  physic-  nut  oil  (Jatropha)^  are  well-known. 
The  cotton  seed  yields  oil,  and  also  the  seeds 
of  the  tea  plant,  especially  of  the  species  called 
Thea  ole{fera,  and  some  of  the  Camellias. 

The  imports  of  the  principal  oils  and  of  oil 
cake  for  the  last  two  years  have  amounted  to 
the  following  quantities : — 

1840L  laso. 

Whale  Oil      .  .  20,001  tuns.    21,328 

OUveOil   .    .  .  16,964    „        20,783 

Palm  Oil  .    .  .  493,331  cwts.  448,589 

Cocoa  Nut  Oil  .  04,462    „        98,040 

OaCake    .    .  .  60,462  tons,    66,065 

The  linseed,  hempseed,  and  rapeaeed  oil  ex- 
ported in  1850  amounted  to  8,292,266  gallons. 
OINTMENTS.  In  their  mechanical  pre- 
paration, ointments  differ  slightly  in  consis- 
tency; some  being  very  stif^  while  others  are 
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softer  in  sabstance.  They  are  mixed  and 
med  in  the  same  manner  as  cerates,  but  are 
of  different  consistence ;  in  this  respect  cerates 
occupy  a  middle  place  between  plasters  and 
ointments.  [Ceiutes.]  Ointments  have  in 
general  the, consistence  of  good  butter  in  au 
average  temperature.  The  active  ingredient 
which  gives  name  to  the  ointment  is  sometimes 
a  powder,  sometimes  a  liquid;  if  the  former, 
it  is  usually  mixed  with  lard^  if  the  latter,  it 
is  mixed  with  suet  and  laid,  with  occasionally 
a  little  wax.  Ointments  may  be  preserved 
from  randdity  by  adding  to  them  a  little  gum- 
benzoin  or  benjamin. 

OLEIN,  or  ELAIN,  is  one  of  the  two  con- 
Btitnents  of  most  fats  and  expressed  oils :  the 
other  being  Stearin.  Olein  has  scarcely  any 
taste  or  smell  when  procured  from  oils  which 
possess  these  properties  only  in  a  slight  degree. 
It  solidifies  at  S?*"  Fahr.,  and  crystallises  in 
needles.  On  account  of  the  veiy  low  tempe- 
rature at  which  olein  congeals,  it  is  well 
adapted  for  lubricating  the  wheels  of  watches, 
and  its  value  in  this  respect  is  enhanced  by 
its  not  readily  becoming  rancid  by  the  action 
of  the  air. 

The  veiy  pure  olein  or  liquid  oil  used  by 
watchmakers  is  thus  prepared.  Almond  or 
olive  oil  is  mixed  with  eight  parts  its  weight 
of  proof  spirit,  and  heated  nearly  to  boiling ; 
it  is  then  agitated,  allowed  to  settle,  and  the 
dear  upper  stratum  decanted  off;  it  is  cooled, 
filtered,  and  all  the  spirit  driven  off  by  distil- 
lation. Oil  so  prepared  will  not  thicken  or 
freeze  at  any  ordinary  temperatures,  and  is 
thus  well  fitted  for  the  delicate  work  of  the 
watchmaker.  Oil  prepared  in  this  way  has 
sometimes  been  sold  so  high  as  1«.  fid.  per 
drachm.  Watchmakers*  oil  of  a  cheaper  kind 
is  prepared  by  placing  a  clean  strip  of  lead  in 
a  small  white  glass  bottle  filled  with  olive  oil, 
and  exposing  it  to  the  sun's  rays  for  some 
time ;  the  action  between  the  lead  and  the  oil, 
aided  by  the  solar  rays,  throws  down  a  curdy 
matter,  and  leaves  the  rest  of  the  oil  limpid 
and  colourless. 

OUBANUM.  It  appears  that  the  gum 
resin  called  Olibanum  is  the  frankuicense  that 
was  used  by  the  andents  in  their  religious 
ceremonies.  The  Greeks  obtained  their 
frankincense  firomArabia.  The  Arabians  call  oli- 
banum both  Luhdn  and  Cundur;  but,  as  benzoin 
is  most  nsed  at  the  present  day  for  religious 
puiposes,  the  Mohammedan  writers  of  India 
on  materia  medica  apply  only  the  term  Cundur 
to  olibanum.  This  Cundur  has  been  ascer- 
tained  by  Messrs.  Colebrooke,  Hunter,  and 
Roxburgh  to  be  the  Botwellia  thuri/era,  as 
botanists  call  it,  a  large  timber  tree  found  in 
tha  mountainous  parts  of  India,  yielding  a 


most  fragrant  resin  from  wounds  made  in  the 
bark.  From  this  Roxburgh  distinguishes,  as 
a  different  species,  Botweliia  glabra^  a  plant 
also  yielding  a  resin  which  is  used  for  incense, 
and  as  pitch  in  some  parts  of  India.  A  sub- 
stance analogous  to  olibanum,  and  nsed  in  a 
similar  way  in  various  parts  of  the  world,  b 
procured  from  several  dOfferent  trees.  Oliba- 
num occurs  in  commerce  of  two  kinds,  the 
Arabian  and  East  Indian:  the  former  kind  is 
now  sddom  met  with ;  the  latter  is  obtained 
from  the  Botwellia  thurtfera.  There  are  two 
varieties  of  it  Olibanum  is  now  seldom  used 
in  medicine;  it  is  prindpally  employed  as 
incense  in  Roman  Catholic  churches. 

OLIVES;  OLIVE  OIL.  In  most  plants 
which  yield  fixed  oil,  the  oU  is  obtained  from 
the  seed ;  but  in  the  olive  it  is  yielded  by  the 
pericarp.  Olive  trees  sometimes  attain  a 
great  age.  There  is  one  near  Nice,  the  lower 
part  of  the  trunk  of  which  measures  38  feet  in 
circumference. 

The  oil  which  is  expressed  from  the  ripe 
fruit  immediately  after  being  gathered  is  most 
esteemed,  and  is  called  viiyin  oiL  When  the 
oU  is  extracted  by  a  stronger  pressure,  or  by 
the  aid  of  heat  or  of  slight  fermentation,  it 
forms  the  common  oUve  oil^  the  properties  of 
which  vary  in  proportion  to  the  mode  adopted. 
An  oil  of  still  inferior  quality  is  obtained 
when  the  husk  of  the  olive,  after  the  former 
treatment,  is  boiled  in  water ;  this  inferior  oil 
is  used  in  making  soap,  '^^rgin  dl  is  a  veiy 
pale  yellow,  limpid,  and  inodorous ;  common 
olive  oil  is  darker,  thicker,  and  less  pure  in 
smell.  Olive  oil  is  frequently  adulterated 
with  rape  oil,  a  cheaper  product. 

Olive  oil  is  used  by  watchmakers ;  by  the 
manufacturers  of  soap ;  as  a  substitute  for 
whale  oil  in  lamps;  as  a  salad  oil;  and  to 
form  cerates  and  plasters  in  medicine.  A  few 
additional  details  concerning  olive  oil  will  be 
found  under  Oils. 

OMNIBUS  AND  CAB.  The  sti«ot  tra- 
veiling  of  London  is  one  of  the  most  remark- 
able commercial  features  of  our  age.  It  would 
be  imposdble  to  estimate  the  value  of  the 
time  saved  (and  consequently  money  saved), 
by  the  use  of  these  vehides;  but  there  can  be 
no  question  that  it  is  enormous. 

In  respect  to  eoaehet  or  ca&t,  the  ehaagea 
have  been  remarkable.  A  fewyean  ago  every 
vehicle  on  a  coach  stand  was  drawn  by  two 
horses :  there  is  now  not  such  a  thing  to  be 
seen  (we  here  speak  of  the  Metropolis). 
Hackney  coaches  first  began  to  ply  in  16^ ; 
their  number  had  increased  to  200  in  1052, 
to  400  in  1601,  to  800  in  the  beginning  of 
the  following  century.  This  number  has  gra> 
dually  increased  to  about  SOOO.    In  1813  • 
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Ixflitw  land  of  Tehidai  drawn  Ity  ma  hqtae, 
WW  Drought  ii^to  use  in  ^wris.  Jn  1823 
Hceooes  were  obtained  in  london  for  eight 
eairioUii^  whidi  wore  started  at  farea  one- 
third  lower  than  those  of  h^ckncgr  coaches ; 
the  ' Tested  interest*  of  the  old  iiacknej  coach- 
men was  nutde  the  groundwork  of  a  sti«wuona 
opposition ;  but  the  convenience  of  the  new 
Tehides  graoballj  bore  down  all  difficulties. 
A  limit  was  made  to  the  number  of  each  kind 
until  tiie  year  1882,  when  all  restriction  was 
remoTed,  and  any  one  could  obtain  a  licence 
(under  proper  regulations),  hy  paying  for  it 

It  is  curious  to  mark  the  gradual  improve- 
ments in  cabs,  or  cabriolets,  as  the  system 
established  itstdf.  They  were  at  first  hooded 
chaises,  in  which  a  liveried  driver  sat  on  the 
smne  seat  with  the  person  who  had  hired  the 
cab-  Then  came  an  alteration  by  which  two 
persons  could  be  accommodated ;  the  driver 
laving  a  little  seat  fitted  for  him  at  the  right 
hand  of  the  body  of  the  vehicle.  Next  came 
the  bozed-up  vehicle,  which  presented  the 
appearance  of  a  slice  off  an  omnibus ;  it  was 
cm  two  wheels,  with  a  door  at  the  back. 
After  a  few  minor  changes,  the  four-wheeled 
cab  presented  itself,  and  has  ever  aince  re- 
mained the  type  of  the  class  generally;  it  is 
well  built,  and  wUl  contain  four  persons. 
Xastly  came  the  dashing  ffaiuam't  patent;  a 
two-wheeled  vehicle,  very  low,  opening  in  the 
fironti  having  a  seat  for  the  driver  behind  the 
top,  and  having  large  wheels,  which  enable  it 
to  rattle  on  at  a  greatspeed. 

It  is  believed  that  the  returns  which  a  cab 
brings  to  its  proprietor  average  about  half  a 
guinea  a  day,  besides  that  portion  which  goes 
to  the  driver  for  his  wages.  Many  attempts 
]i4ve  been  made  to  provide  means  for  testing 
the  honea^  of  the  drivers  by  some  mechanical 
arrangement  connected  with  the  vehicle; 
either  a  sort  of  tell-tale,  to  shew  how  often 
persons  have  entered  or  left  the  vehicle,  or 
how  many  miles  the  wheels  have  rotated ;  but 
hitherto  nothing  of  this  kind  has  been  found 
arailable.  A  company  is,  we  believe,  in  pro- 
a«as  of  formation,  for  constructing  ci^bs  which 
shall  admit  of  equitable  arrangements  for  the 
proprietors,  the  drivers,  snd  the  public ;  there 
ia  to  be  some  kind  of  passenger-index,  which 
will  afibrd  maans  for  determining  the  distance 

The  OmMiu  system  is  sUU  more  remarkable 
i^mk  that  of  cabs.  It  is  only  about  twenty  or 
tw#n^4lve  years  ago  that  one  stage  coach,  and 
gpaonly,  ran  (rom  Paddington  to  the  Bank.  All 
the  villages  r^opd  London  had  in  like  manner 
tli«ir  amall  array  of  alow  coaches.  In  1829 
Hr.  ShiUibear  introduced  the  on^iibus,  a  Pa- 
tmtm  kiwialioatin  London,  undsr  an  amoont 
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oi  oppoaidoa  which  nearly  ruined  the  pro- 
jector, while  he  was  benefiting  the  pubUo. 
His  first  omnibus  ran  from  Charing  Cross  to 
Greenwich,  and  was  drawn  by  three  horses 
abreast;  but  the  number  two  was  soon 
adopted;  aiid  tlie  stags-coach  proprietors, 
unable  to  beat  the  omnibuses  off  the  roaOf 
adopted  them,  and  the  system  became  firmly 
established.  It  iras  soon  found  that  an  om* 
nibus,  with  its  easy  means  of  entrance  and 
exit,  is  a  veiy  convenient  vehicle  in  the  public 
streets,  where  passengers  enter  snd  alight  at 
various  points  along  the  route;  and  hence 
omnibuses  have  effected  what  the  old  stage 
coaches  never  did  or  could  effeoti  vis.,  the 
establishment  of  cheap  routes  through  all  the 
principal  commercial  arteries  of  London.  The 
fares  became  gradually  settled  at  sixpence 
per  passenger  for  any  distance  in  and  near 
London;  but  the  last  few  vears  have  witnessed 
a  reduction  to  8d.  (recent^  id,)^  in  respect  to 
short  distances. 

The  principle  of  competition  has  led  to  an 
instructive  result  in  respect  to  metropplitan 
omnibuses.  When  each  proprietor  had  onlj 
a  few  vehicles,  he  opposed,  and  was  opposed 
bTi  his  neighbours  on  all  sides  i  and  a  scene 
of  recklessness  ensued  which  endangered  the 
lives  and  limbs  of  passengers  as  well  as  pe- 
destrians. But  this  has  given  wsy  to  large 
combinations  or  associations,  in  which  each 
proprietor  brings  his  contribution  of  vehicles 
and  horses  to  the  common  stock)  and  agrees 
to  obey  certain  rules  laid  down  for  the  guid- 
ance of  all.  The  result  has  been  admirable* 
With  a  few  exceptions  here  and  there,  the 
omnibus  system  is  now  conducted  with  a  regu- 
larity, a  precision,  a  civility,  and  a  safety, 
which  was  never  belbre  equslled.  Through 
the  main  avenues  of  London,  especially  the 
New  Boad,  Holbom,  and  the  Strand,  omni- 
buses proceed  eveiy  two  or  three  miuutes 
throughout  the  dos.  There  have  lately  been 
omnibus  maps  published,  in  which  there  ap- 
pears a  suiprising  number  of  routes.  There 
are  at  least  two  Associations  or  Companies, 
each  of  which  possesses  a  hundred  omnibuses, 
with  considerably  more  than  a  thousand  horses 
to  work  them.  It  has  been  found  by  expe* 
rience,  that  to  buy  good  horses,  and  to  trest 
them  well,  is  a  more  econopoical  practice  than 
the  opposite  system.  Most  of  the  horses  em- 
ployed  in  the  Paddington  and  City  trade  (wa 
b^eve  about  three  thousand  in  number), 
make  but  one  journey  each  a  day  in  each 
direction. 

Mr.  PownaU  has  lataly  invented  a  passenger' 
index  for  omnibuaes.  It  conaists  of  an  electric 
battery  placed  in  the  bottom  framing  of  the 
vehide,  near  the  door.    ETtfy  psasenger  nn 
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entering  the  omnibiis  steps  upon  an  elastie 
spring,  which  sets  npon  the  batteiy,  and  this 
in  its  tnm  acts  i^n  an  index  or  diaL  At 
the  end  of  a  day's  woric,  the  maehineiy  of  the 
dial  will  shew  how  many  times  persons  have 
entered  and  left  the  vehidle.  Sneh  is  the 
theory  of  the  spparatos ;  but  there  seem  at 
first  sight  to  be  many  difflmdtiea  in  the  way 
of  its  praetioal  use.  A  new  kind  of  omnibus 
has  also  been  recently  started,  in  which  each 
passenger  has  a  separate  and  distinct  seat, 
and  in  which  there  are  increased  facilities  for 
ascending  to  the  roof  of  the  yehide. 

ONYX.    [Agate.] 

OOLITE  is  the  characteristic  rook  of  one 
of  the  great  systems  of  secondary  strata.  The 
fine  yellow  freulwM  of  Kettering,  the  Btdh 
frte9Um€^  and  the  Portland  §Ume  are  good 
examples  of  oolite;  and  these  serve  to  illus- 
trate the  economic  nses  of  the  strata. 

OPACITY  is  a  condition  of  bodies  by  which 
they  are  incapable  of  transmitting  light  through 
them.  According  to  Newton,  it  may  arise 
ftom  the  nneqnal  densities  of  the  psrtides  of 
certain  substances,  in  consequence  of  which 
the  rays  of  light  on  entering  those  substances 
suiTer  such  refractions  and  reflexions  as  cause 
them  to  be  finally  absorbed.  The  sdentific 
determination  of  this  question,  however,  does 
not  concern  us  here.  As  a  drcumstanoe  of 
relative  opadty  or  transparency,  the  quality 
of  manufiMstured  goods  is  often  affected  by  it. 

OPAL.  Of  this  mineral,  which  is  essen- 
tially a  hydrate  of  silica,  there  are  neariy  a 
dozen  varieties,  named  Prtcunn  Opalf  Fire 
Opaif  Hydrophane^  Common  Opal,  Semi -Opal, 
Wood  Opaif  Caeholong,  Opal  Jatper,  Menilite, 
ByaUu  or  MuUer'e  Olate^  and  OeyseriU.  The 
varieties  differ  greatly  in  colour  and  trans- 
parency. The  Preeiaiu  Opal  exhibits  a  beau- 
tiful play  of  colours. 

OPHICLEIDE.  This  powerftil  musical 
instrument  is  made  of  brass  or  copper,  and 
is  intended  to  supersede  the  Berpentr—ot  which 
it  is  a  dedded  improvement — ^in  the  orchestra 
and  in  roilitaiy  bands.  It  is  a  conical  tube, 
the  longest  neariy  nine  feet  in  length,  termi- 
nating in  a  bell,  like  the  horn.  It  has  ten 
ventages,  or  holes,  aU  of  which  are  stopped 
by  keys,  similar  to  those  of  the  bassoon,  only 
of  larger  dimendons,  and  is  Aumshed  with 
the  same  kind  of  mouth-piece  as  the  Serpent 
The  scale  of  the  base  C^hiddde  is  from  b, 
ihfi  third  space  below  the  base  stafl^  to  o,  the 
fifth  added  space  above  it,  induding  every 
tone  and  semitone  within  this  compass  dT 
three  octaves  and  one  note.  The  volume  of 
sound  it  emits  is  immense,  but  the  tone  is 
rich  and  round,  and  blends  well  with  the 
▼oioes  in  chonues. 


OPISOMETEB.  Thisnamehasbeengiven 
to  a  recently-invented  apparatus  by  Mr.  £1- 
liott,  for  measuring  the  length  of  roads,  rivers, 
waUs,Jte.,  on  maps  and  plans.  There  is  ahori- 
Bontal  sted  axle,  which  is  cut  with  a  screw- 
worm  frosBL  end  to  end.  On  this  is  placed 
a  whed,  whidi  woiIgb  along  the  screw  like  m 
nut.  The  axle  is  fixed  to  a  oonveniant  handle 
for  holding.  When  a  map  or  plan  is  laid 
down  flat  on  a  table,  and  a  road  or  river  is  to 
be  measured,  the  whed  is  made  to  traverse 
carefully  over  the  whde  length  of  the  toitoous 
line,  following  the  windings  as  carefUly  as 
may  be.  This  movement  causes  the  wheel  to 
shift  its  podtion  on  the  screw;  if  it  be  at  one 
end  of  the  axle  when  the  movement  begins, 
it  win  have  advanced  a  certain  distance  to- 
wards the  other  end  by  the  time  it  is  finished. 
If  the  whed  be  now  applied  to  a  scale  of  miles 
or  yards,  or  any  other  units  on  the  map,  and 
made  to  rotate  in  a  reverte  direction  until  it 
u  brought  back  to  its  origind  position  on  the 
axid  screw,  it  will  determine  the  length  of  the 
road  or  river.  The  principle  is  strictly  cor- 
rect, and  requires  nothing  but  careftal  appli- 
cation. 

OPIUM.  This  remarkable  substance, 
which  has  had  so  much  influence  both  on  the 
commerce  and  the  wars  between  England  and 
China,  is  yidded  by  one  spedes  of  plants  of  the 
genus  Papaver.  Of  the  25  spedes  of  this  genus, 
the  papaver  $omit{ferum,  or  whiie  poppy ,  whidi 
produces  opium,  is  the  most  important.  It  is  a 
native  probably  of  Asia  Minor,  but,  having  been 
so  long  cultivated,  it  is  found  wild  in  many 
psrts  of  Europe.  There  are  two  varieties  of  this 
spedes,  both  of  whidi  yield  opium.  The  juice 
of  the  poppy  seems  to  have  been  used  on 
account  of  its  narootio  powers  fhim  a  very 
eariy  period,  first  in  the  East,  of  which  it  is  a 
native,  and  afterwards  in  the  West 

The  mode  of  collecting  the  opium  in  Asia 
Minor,  is  by  puncturing  the  green  capsule, 
and  allowing  the  juice  to  exude,  whidi  is  then 
scraped  off,  and  depodted  in  small  earthen 
vessels,  and  beat  up  with  saliva.  It  is  after- 
wards enveloped  in  dry  leaves,  and  in  this 
state  is  sold.  In  India  the  juice  is  mixed 
with  oil  obtained  firom  the  seed  of  the  poppy, 
to  hinder  the  raind  drying  of  the  juice.  The 
produce  of  the  first  inddons  is  of  a  light 
ydlow  colour ;  the  others  are  fdnter  in  odour 
and  darker  coloured.  In  gsnentl  all  three 
gatherings  are  mixed  together,  and  sent  to 
market  in  small  baskets.  The  quanti^  ob- 
tained varies  not  only  with  the  soil  and  mode 
of  cultivation,  but  also  with  the  season  and 
the  time  of  collecting.  In  wet,  gloomy  seaseas, 
not  only  is  the  quantity  less,  but  it  does  not 
keep  well;  in  such  a  case  the  pnpottioift  of 
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morphia,  the  Aodye  prindple  of  the  opioxn,  is 
also  lees.  The  qnsntity  of  morphia  depends 
likewise  Texy  maoh  on  the  time  of  gathering ; 
if  the  harvest  he  postponed  till  the  capsules 
begin  to  torn  white  and  hard,  it  is  greatly  de- 
ileient;  ,and  by  the  time  the  capsules  are  ma- 
tnre  and  the  seeds  ripe,  it  has  entirely  disi^- 
peared.  It  is  not,  as  in  the  case  of  many 
of  the  vegetable  alkaloids,  transferred  to  the 
seeds,  as  they  are  altogether  devoid  of  any 
narootio  principle,  the  oil  which  is  obtuned 
from  them  being  bland  and  wholesome,  and 
abondantly  used  as  food. 

The  varieties  of  opimn  met  with  in  com- 
merce are— iSmjrrna  or  Levant  opium;  dm- 
ttamtmopU  opixmi;  JBgfpUan  or  Alexandrian 
opium ;  7\^hixoHd  or  Pertian  opium ;  Indian 
opium;  and  EngUtk  opium.  The  chemical 
or  oiganio  constituents  are  extremely  nume- 
rous, the  most  important  being  morphia. 
Good  opium  is  not  perfectly  soluble  in  water ; 
^th  generally  remains  undissolved,  consisting 
of  the  caoutchouc  and  resin.  Constantinople 
opium  however  leaves  no  residuum  of  caout- 
chouc. It  is  very  inflammable,  and  bums 
with  a  dear  flame,  and  forms  a  transparent 
alcoholic  solution:  opium  from  the  bruised 
capsules  is  not  inflammable,  and  forms  a 
turbid  alcoholic  solution. 

The  poppy  is  cultivated  in  many  parts  of 
Europe  on  account  of  its  seeds,  which  yield 
a  bland  oil  much  esteemed  in  France.  In 
England  it  is  cultivated  chiefly  for  the  capsules, 
which  are  used  medieinally.  In  India  the 
cultivation  takes  place  in  the  cold  weather, 
that  is,  during  the  winter  of  Europe.  The  col- 
lecting of  the  opium  is  commenced  very  soon 
after  the  flowers  fall,  as  the  capsules  rapidly 
enlarge. 

It  forms  no  part  of  our  object  here  to  trace 
the  extnoidinaxy  effects  of  opium  on  the 
human  system,  nor  the  modes  of  preparation 
by  which  opium  is  converted  into  a  valuable 
medicine.  As  an  article  of  international  com- 
merce, there  can  be  no  question  that  opium 
caused  the  late  war  between  England  and 
China,  however  it  might  be  disguised  by  other 
circumstances.  India  produces  large  quanti- 
ties of  opium,  which  the  Chinese  are  willing 
to  purchase  for  eating  or  smoking,  or  both ; 
but  the  Chinese  Government  has  never  wil- 
lingly sanctioned  the  purchase,  and  has  often 
strictly  prohibited  it  By  about  the  year  1831 
the  purchase  of  opium  had  become  so  large, 
that  the  sale  of  tea  was  insufficient  to  pay  for 
it,  and  Chinese  silver  had  to  be  paid  to  settle 
the  balance.  The  Chinese  authorities  com- 
menced a  series  of  petty  insults  towards  the 
English  merchants  at  Canton,  with  a  view  to 
ev^  them  altogether,  if  possible;  and  these 
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insults  gradually  brought  the  attention  of  the 
British  Government  to  that  quarter.  So  mat- 
ters continued  for  some  years;  the  merchants 
persisted  in  bringing  opium,  which  the  Chi- 
nese people  were  ready  to  buy ;  the  Emperor 
effected  all  he  could  to  prevent  the  import; 
and  the  British  Consul  tried  to  hold  the 
balance  even  between  sU  parties.  At  length, 
in  May  1839,  the  European  fSBotors  were  ex- 
pelled from  Canton,  and  all  the  opium  in  the 
ports,  amounting  to  20,288  chests,  was  seized 
by  the  Chinese  authorities  and  destroyed. 
This  gave  rise  to  a  war  which  lasted,  on  and 
of^  for  three  years.  The  Chinese  Emperor 
was  compelled  to  pay  the  value  of  the  opium 
destroyed. — ^There  is  a  moral  aspect  in  this 
opium  war,  which  can  never  be  quite  saUsfao- 
tory. 

The  consumption  of  opium  in  this  country 
is  comparatively  small.  The  imports  in  the 
last  three  years  were  as  follow : — 

1848 200,019  lbs. 

1849 100,724  „ 

1850 126,318  „ 

And  of  these  quantities,  about  two-thirds  were 
re-exported  to  other  countries. 

OPOBTO.  The  principal  trade  of  this 
Portuguese  dty  is  in  port  wine,  which  takes 
itB  distinctive  name  from  the  town.  Oil,  su- 
mach, lemons,  oranges,  wool,  refined  sugar, 
cream  of  tartar,  salt,  leather,  cork,  Aw.,  are 
also  exported.  The  imports  are— oom,  rice, 
beef,  woollen,  cotton,  iron,  and  hardware  ma- 
nufactures; salt  fish,  hemp,  and  flax;  sugar, 
coffee,  deals,  Ac.  There  are  at  Oporto  some 
manufitctories  of  hats,  silks,  linen  stufl^,  and 
pottery,  besides  ropewalks  and  dockyards, 
none  of  which  however  are  in  a  thriving  con- 
dition. The  wine  and  brandy  trade  is  a  mo- 
nopoly of  the  Oporto  Wine  Company.  The 
export  of  wine  is  from  30,000  to  35,000  pipes 
annually;  of  this  quantity  four-fifths  go  to  Eng- 
land.  The  customs  duties  of  Oporto  for  the 
year  ending  June  30,  1849,  amounted  to 
1,891,347  doUars. 

OPTICAL  INSTRUMENTS.  Optics,  as 
a  science,  forms  no  part  of  the  subject  of  this 
volume.  The  chief  among  those  delicate  in- 
struments, by  which  the  science  is  brought 
within  the  range  of  practical  operations,  are 
briefly  noticed  under  their  proper  headings 
[Caxeiul  Lucida;  Kausidoscops ;  Lens; 
Maoio  Laktebn,  Micaoscope;  Telescope; 
&c]  It  is  believed  that  one  of  the  happy 
consequences  of  the  removal  of  the  duty  on 
glass  will  be  to  enable  manufacturers  to  pro- 
duce glass  better  fitted  than  before  for  optical 
purposes ;  not  that  the  amount  of  duty  is  of 
much  importance  in  an  expensive  lens,  but 
that  the  manufacturer  was  deterred  from  mak- 
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ing  experiments  by  the  inteifereiiee  of  the 
Excise  with  his  freedom  of  operadona. 

ORANGES,  LEMONS,  CITRONS.  There 
are  several  beantifol  fraits  belonging  to  the 
genos  Citriu.  Among  these  are  the  swtei 
orance,  the  bUUr  onuige,  the  Ume^  the  thaddock, 
the  lemon^  and  the  cUron ;  and  these  again  are 
divided  into  manj  varieties.  Of  the  sweet 
orange  there  are  the  CfuMo,  the  pear-shaped^ 
the  Nice,  the  btoad-red,  the  ribbed,  the  iiceet- 
akinned,  the  Mandaria^  the  8i.  Michael,  and 
several  other  kinds.  Of  the  bitter  orange 
there  are  also  many  kinds :  such  as  the  kornedj 
the  curled  leaf,  the  purple,  the  double  fiouKred, 
the  SeviUe,  and  the  Bizarre  orange.  The 
China  orange  ii  the  common  sort  of  oar  En- 
glish markets,  and  of  the  Portnguese.  The 
tweet'Mkinned  orange  is  the  Pomme  d  Adam, 
or  forbidden  fruit,  of  the  Paris  shops.  The 
Mandarin  orange,  in  which  the  ripe  pulp  is 
completely  loosened  from  the  rind,  is  mach 
cultivated  in  China  and  in  Malta.  The  8i. 
MichaePM  orange  has  small,  round,  pale  yellow, 
seedless  fruit,  with  a  thin  rind  and  an  ex- 
tremely sweet  palp.  This,  when  in  a  state  of 
perfection,  is  perhaps  the  most  delicious  of  all 
the  oranges,  and  it  is  by  far  the  most  pro- 
ductive. Great  quantities  are  imported  from 
the  Azores,  where  it  appears  to  be  exclusively 
cultivated  as  an  object  of  trade.  It  is  said 
that  20,000  of  these  oranges  have  been  picked 
from  a  single  tree,  exclusively  of  the  large 
quantity  which  were  blown  down  or  jr^jecied  as 
unfit  for  sale.  The  Seville  orange  has  an  ex- 
ceedingly bitter  rind ;  in  England  it  is  em- 
ployed in  the  manufacture  of  bitter  tinctures, 
and  in  the  preparation  of  candied  orange  peel ; 
the  bitter  aromatic  principle  gives  flavour  to 
the  liqueur  called  Cura^oa.  The  bergamot 
orange  has  a  remarkable  fragrance,  and  is 
employed  m  making  an  essence  of  delicious 
quality. 

The  litne  has  different  varieties,  aceording  to 
the  thickness  of  the  rind;  it  is  emploved 
chiefly  in  flavouring  punch,  sherbet,  and  other 
drinks.  The  9kaddaQh  is  among  the  largest 
fruits  which  are  knoFn,  and  is  commonly  cul- 
tivated both  in  the  East  and  West  Indies,  for 
the  sake  of  the  delicate  subacid  juicy  pulp  in 
which  it  abounds.  When  shaddocks  arrive  at 
their  greatest  size  they  are  called  pompoleotu, 
or  pompelmoutses.  When  at  the  smallest,  they 
form  ihe  forbidden  fruU  of  the  English  markets. 
Another  small  variety,  with  the  shaddocks 
growing  in  clusters,  forms  a  larger  tree  than 
any  other  citrus ;  the  fruit  is  about  as  large  as 
the  fist ;  it  is  what  the  West  Indians  call  the 
grapefruit*  The  lemon  does  not  present  many 
Ttrieties;  its  appearance  and  use  are  well 
known.    The  ct^ron,  grown  duefly  in  the  east. 


ia  notieeable  for  the  fragrance  of  the  rind, 
from  which  a  delicate  sweetmeat  is  prepared. 

Of  the  invaluable  use  of  lemon  juice  or  !ime 
juice  in  the  navy,  due  to  the  citric  acid  con- 
tained in  the  fruit,  a  little  has  been  said  under 
CiTBic  Acid.  In  a  commercial  point  of  view, 
the  orange  trade  has  greatly  benefitted  by 
the  introduction  of  steam -boalB  and  railways. 
Oranges  are  brought  in  large  quantities  to 
Southampton,  whence  they  are  transmitted 
very  quickly  to  London.  During  the  last  three 
years  (I&18, 1849, 1850)  about  400,000  boxes 
or  chests  of  oranges  and  lemons  have  been 
annually  imported  into  this  countiy, 

ORCHARD.  Apples,  pears,  and  cherries 
are  the  fraits  prindpally  cultivated  in  orchards. 
The  term  orchard  is  likewise  used  to  signify 
inclosures  in  which  filberts  or  walnuts  are 
grown.  Orchards  of  apples  and  pears  are 
more  numerous,  because  more  productiTe,  on 
the  old  and  new  red  sandstone  formations 
than  on  any  other  strata.  A  very  large  pro- 
portion of  aU  the  dder  and  peny  that  is  manu- 
factured is  grown  upon  these  soils.  The  prin- 
cipal orchards  of  England  are  in  Devonshire, 
Somersetshire,  Gloucestershire,  Herefordshire, 
and  Worcestershire.  For  ai|  orchard  of  apple- 
trees,  a  deep  unctuous  soil  is  selected,  in  a 
situation  sheltered  from  the  north  and  north- 
west winds,  and  open  to  the  south  and  south- 
east ;  and  a  bank  is  preferable  to  a  low  spot 
For  pear  orchards  a  Ughter  soil  is  desirable 
than  for  apples ;  tlie  same  rules  may  be  ob- 
served for  their  planting  and  preservation. 
The  principal  cherry-orchards  in  England  are 
in  Buckinghamshire  and  Kent ;  from  the  latter 
county  a  large  supply  is  sent  to  the  London 
markets. 

ORCHIL,  or  ORCHELLA,  also  written 
Archil,  is  the  name  of  a  dye  as  well  as  of  the 
plant  (one  of  the  tribe  of  lichens,  or  Rock- 
moss)  which  yields  it  [Abchix..]  It  is  often 
corrupted  in  commerce  into  Mo^Ua  Weed. 
Several  kinds  are  employed  for  the  same  pur- 
pose, which  are  distinguished  according  to  the 
countiy  from  whence  they  are  imported,  and 
also  by  manufacturers  into  Weed  and  Mo$$,  the 
former  name  being  applied  to  the  filiform 
lichens  of  botanists  b^onging  to  the  genus 
Boccella^  while  the  terms  Moss  and  Rook-Mosa 
are  applied  to  the  crostaoeous  lichens  be- 
longing to  the  genus  Zecamora^  which  indode 
the  Cudbear  and  PartfUe  of  dyers.  J>$er9*  Koc- 
ceUa,  or  Orchil,  saidFlat-Zteaved  OrcAil,  are  both 
found  on  maritime  rocks,  as  well  on  the  eoast 
of  EngUnd  as  of  other  parts  of  Europe,  and 
also  of  Asia,  Africa,  and  America.  Th^  aic 
also  found  on  dry  stone  walls  exposed  to  the 
infloenoe  of  the  sea-breese.  The  more  arid 
the  situation  the  better  ia  the  qoali^  of  the 
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lichens.  Thd  presence  of  the  colonring  matter 
is  ascertained  by  steeping  the  weed  broken  up 
in  small  pieces  in  diluted  solution  of  ammonia, 
in  a  bottle  half  fiUed  it  ith  liquid,  which  should 
be  kept  corked,  but  frequently  opened  in  a 
temperature  not  exceeding  150*  Fahrenheit 

ORDNANCE.    All  great  guns  used  in  war, 
such  as  cannons,  carrona^es,  howitzers,  and 
mortars,  are  called  by  the  general  name  of 
ordnance.    The  materials  of  which  ordnance  is 
formed  are  iron  and  brass,  properly  bronze, 
the  latter  metal  being  composed  of  copper  and 
tin,  in  the  proportion  of  from  8  to  12  parts  of 
tin  to  100  parts  of  copper.     Iron  guns  are 
stronger  tium  those  made  of  brass,  and  oonse- 
qnenUj  they  are  better  able  to  resist  the  effects 
of  the  long-continued  firing  which  takes  place 
at  the  sieges  of  fortresses.    Brass  guns,  on 
the  other  hand,  being  lighter,  are  moro  con- 
veniently transported  from  place  to  place  with 
troops  in  the  field.    Ordnance  is  now  cast 
either  in  loam  or  in  dry  sand ;  a  model,  or 
pattern,  of  the  gun  being  made  of  wood  or 
brass,  about  which  the  mould  is  fbrmed.    In 
twelve  hours  after  being  cast  the  mou}d  may  be 
removed  and  the  gun  may  be  bored.    Iron 
guns  are  cast   from  pig-metal  of   different 
qualities,  which  are  melted  together  hi  order 
to  produce  a  composition  possessing  only  that 
degree  of  hardness  which  will  permit  the 
boring  to  be  effected.    Ordnance  formed  of 
cast-iron  and  of  gun-metal  being  apt  to  run  at 
the  vent  in  consequence  of  the  heat  produced 
by  rapid  fixing,  the  vent  in  guns  of  cast  iron  is 
dlrilled  in  a  bolt  of  wrought^iron,  and  in  those 
of  gun-metal  in  a  bolt  of  pure  copper;  the 
bolts  are  then  screwed  into  the  pieoes  for 
which  they  were  intended. 

The  length  of  a  cannon  Is  divided  into  six 
parts :— ThAt  which  is  behind  the  base  ring 
(the  ting  of  greatest  diameter)  at  the  larger 
end  is  called  the  aucabU;  and  from  the  base 
ring  to  the  next  mouldings  towards  the  smaller 
end,  is  the  vent-Jield.  The  two  succeeding 
portions,  separated  from  one  another  by  a 
moulding,  are  called  the  first  and  second  rein- 
foTct;  and  near  the  extremity  of  the  latter  are 
situated  the  trunniont,  two  cylinders  at  right 
Angles  to  the  axis  of  the  gun,  and  by  which  it 
rests  on  its  carriage.  From  the  second  rein- 
foite  moulding  to  another  near  the  smaller 
extremity  of  the  gun  is  the  cAa^r,  and  the  last 
portion  is  called  the  muzzle.  The  hollow  of 
the  gun  is  called  the  (ore,  and  the  diameter  of 
the  bore  is  designated  the  cattbre  of  the  piece. 
It  has  of  late  been  found  practicable  to  di 
zninish  considerably  the  quantity  of  metal  in 
iron  guns ;  and  for  this  purpose  some  of  the 
Ofdnanee  then  existing  was  reamed-vp  (scraped 
out),  so  as  to  bring  eadi  kind  of  gtin  to  the 


next  highett  ealibve.  Thnt  th«  old  iron 
6-pounderB  have  been  converted  into  9 -pound- 
ers, 18 -pounders  into  84-pottnders,  and  so  on. 
The  application  of  locks  to  naval  ordnanee  was 
introduced  by  Sir  Charles  Douglas,  and  their 
efficiency  has  since  been  tULHy  recognised.  A 
lock  oanying  two  fiints,  invented  by  lieut- 
Gen.  Sir  Howard  Douglas,  in  1818,  was  after- 
wards  introduced,  and  pereuseion  locks  ate 
now  much  used  in  the  British  service. 

The  following  are  the  lengths  and  weights  of 
difierent  kinds  of  iron  and  brass  ordnance, 
koown  by  particular  names : — 


Iron  OrdBSBce. 


13-inch  mortar,  sea-service 
10-inch    do.     land-service 

8-inch    do.  do.     . 

5i-inch  do.  do. 

4f  inch  do,  do.     . 

10-inch  howitzer      do.     . 

8-inch     do.  do.     . 

Monk's  .50-pr.  gun   do.     t 
Millar's  lO-mch  gun  do.     . 

8-inoh  gun,  sea-service     . 
32-pr.  gun,  lan4-9ervice 
24-pr.   do.         do. 
18-pr.  do.        do. 
l2-pr.   do.         do. 
d2-pr.  carronade,  sea  service 
24-pr.      do.  do.     . 

18-pr.      do.  do.     . 

12-pr.       do.  do.     . 

Broit  Ordnance, 
9-pr.  gun,  land-service       . 
6-pr.  do.         do. 
d-pr.  do.  mountain-service 


Length. 


ft.    in. 

8  0| 

2  i 

1  lOi 

1  3 

1  01 

5  0 


Weight. 


4 

11 

0 

9 


9 
0 

4 
0 
0 


9    6 
9    0 


9 

4 
3 
8 


0 
0 
7 
4 


2  8 

8  6 

5  0 

3  0 


cwt. 
dOi 

?i 

41 
21 
9T 
84 
05 
50 
48 
42 
34 
IT 
13 
10 
Of 

ISJ 
0 

n 


The  carriaget  for  ordnanet  are  of  aevenl 
kinds,  according  to  the  nature  of  the  gun  or 
the  manner  in  whioh  it  is  employad.  Fttid 
^n-Mffia^et  consist  of  two  ohaika,  or  side 
pieces,  of  elm,  firmly  attached  logBthir  by 
transoms,  and  resting  on  the  axle-tree  of  the 
wheels ;  the  trail,  eonsisting  of  a  aotid  piece 
of  oak,  is  firmly  attached  at  one  and  to  the 
side  pieoes,  near  the  aale,  and  its  other  ex- 
tremity rests  on  the  ground  when  the  gun  is 
in  a  state  for  action.  The  Umber  is  a  bed, 
with  shafts,  mounted  on  two  wheels,  and  car- 
rying two  ammunitioB  boxes  for  the  service  of 
the  gun;  the  horsee  are  harnessed  to  tlie 
limber,  and  the  gim  with  ite  carriage  is  drawn 
after  the  Umber.  An  ammunitioii  waggon  also 
accompanies  each  piece  of  ordnance,  and  then 
are  others  always  in  reserve.  Field  Aowt/jvr^ 
earrieiget  and  their  Umben  are  similar  to  those 
Just  mentioned,  but  stronger,  aad  the  nheeH 
of  the  csffiago  an  flMth«r  mnmim.    The 
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veiling  carriages  for  tiege-ardtuma  are  made 
wholly  of  oak,  and  the  limber  oazriea  no  am- 
mnuition.  Carriages  for  garrison  Merviee  and 
for  the  navy  consist  of  two  short  cheeks  or 
brackets,  connected  by  transoms,  and  they 
move  on  four  track-wheels.  Morton  are 
placed  npon  solid  beds  of  wood  or  iron,  which 
are  made  as  heavy  as  is  consistent  with  the 
power  of  transporting  them  from  place  to 
place,  for  the  sake  of  obtaining  steadiness 
when  the  piece  is  fired. 

OREGRUND  IRON.  A  Uttle  information 
concerning  the  valuable  oregnmd  or  Swedish 
iron  will  be  found  under  Steel  Manufactube. 

ORES.  The  ores  of  the  principal  metals, 
and  the  processes  whereby  the  extraction  of 
the  valuable  constituent  is  managed,  are  de- 
scribed under  the  names  of  the  metids  them- 
selves. [Gofpeb,  Ibon,  Lead,  Mebcubt,  &c.] 

ORGAN.  This  is  incontestibly  the  noblest 
of  musical  instruments,  whether  considered  in 
regard  to  the  grandeur  and  beauty  of  its 
sounds,  the  variety  of  its  powers,  or  the  sacred 
puxposes  to  which  it  is  usually  dedicated.  It 
consists  of  a  vast  number  of  metallic  and 
wooden  pipes,  divided  into  different  ctojM,  the 
wind  being  admitted  into  the  pipes  from  a 
bellows.  It  is  played  on  by  means  of  a  key- 
board. 

It  must  have  been  early  discovered  that  air 
may  bo  forced  into  a  closed  cavity,  and  then 
distributed  at  will  into  one  or  more  tubes; 
and  pursuing  the  contrivance  a  little  ftirther, 
something  l^e  a  modem  organ  was  likely  to 
be  produced.  That  an  instrument  similar  in 
principle,  though  not  in  details,  to  the  modem 
organ,  was  known  in  Teiy  early  times,  there  is 
abundant  evidence  to  show.  The  period  when 
the  organ  was  introduced  into  the  churches  of 
Western  Europe  is  very  uncertain.  Pope 
Vitalian  is  supposed  to  have  been  the  first  to 
admit  the  instrument,  about  the  year  670; 
but  the  earliest  account,  to  be  at  all  relied  on, 
of  the  introduction  of  this  instrument  in  the 
West  is,  that  about  the  year  750  the  Greek 
emperor  Copronymus  sent  one  as  a  present  to 
Pepin,  King  of  France.  In  the  time  of  Charle- 
magne however  organs  became  common  in 
Europe.  Before  the  10th  century  they  were  not 
only  common  in  England,  but  of  large  size. 
They  were  however  very  rude  in  constraction, 
and  extremely  limited  in  means.  The  keys 
were  four  or  five  inches  broad,  and  must  have 
been  struck  by  the  clenched  hand,  in  the 
manner  of  the  carrilons:  the  pipes  were  of 
brass,  harsh  in  sound,  and  tlie  compass  did 
not  exceed  a  dozen  or  fifteen  notes  in  the 
12th  century;  and  to  accompany  the  pUun- 
chant  no  more  were  required.  About  that 
time  half  notes  were  introduced  at  Venice, 


where  also  the  important  addition  of  pedals 
or  foot  keys,  was  made  in  1470. 

Most  of  the  early  English  organs  were  de- 
stroyed by  the  Puritans.  The  tone  of  the  pipes 
of  the  old  builders— depending  on  what  is  tech  - 
nically  called  the  voicing — ^has  never  been  excel 
led  by  later  makers ;  but  in  point  of  tamch^  and 
mechanism  generally,  the  modems  are  much 
superior  to  their  predecessors.  In  mechanical 
skUl  and  delicate  finishing  the  English  organ- 
builders  far  surpass  their  continental  rivals, 
while  in  tone  they  at  least  equal  them. 

The  following  are  some  of  the  largest  foreign 

organs : — 

stops.   Pipci. 

Seville  cathedral 100    5330 

Goerlitz,  in  Upper  Lusatta     82    3270 
Hamburg,  St  Michael's. .      67 
Amsterdam,  the  old  church    64 
Weingarten,  in  Suabia  ...      60    6666 
Rotterdam  ( 150  feet  high)  5500 

Tours  cathedral 60 

Haailem 60    6000 

Among  the  principal  organs  in  England  are 
those  of  York  Minster,  Birmingham  Town- 
hall,  St  Paul's  Cathedral,  Westminster  Abbey, 
Exeter  HaU,  Christ's  Hospital,  and  Mr.WilUs's 
noble  organ  at  the  Great  Exhibition.  See 
also  Afollonicon. 

The  mechanism  of  the  organ  is  eomplieated. 
The  principle  of  it  is — ^that  when  the  finger  of 
the  player  presses  down  a  key,  or  the  foot 
presses  down  a  pedal,  a  valve  opens  the  lower 
end  of  a  pipe  or  pipes,  into  which  air  rashes 
fh)m  a  chamber  wherein  it  has  been  con- 
densed by  bellows.  The  length  and  form  of 
each  pipe  are  so  arranged  that  it  maj  yield  a 
certain  definite  note.  Each  $iop  is  a  partieolar 
set  of  pipes,  differing  in  pitch,  but  all  having 
the  same  character  of  sound.  Some  stops 
imitate  the  flute  sound,  some  the  trumpet 
sound,  and  so  on.  It  is  the  comlunation  of 
many  stops  irith  many  octaves  of  notes  that 
gives  rise  to  the  large  number  of  pipes  in  an 
organ. 

The  barrel-organ  is  an  instmmontby  which 
most  of  the  effects  of  a  small  keyod-oi^gan  are 
produced  by  certain  machinery.  Instead  of 
keys  for  the  fingers,  the  keys,  if  so  ihej  may 
be  called,  are  inside  the  organ,  and  acted  on 
by  means  of  a  cylinder,  or  bairel,  jrijia<<  or 
studded,  in  a  particular  and  singular^  eurious 
manner.  This  barrel  is  made  to  revolve  by  a 
winch,  and  in  those  of  an  expensive  Und  by 
wheel-work,  moved  by  a  spring. 

Under  Autopbow,  it  is  stated  that  Mr. 
Dawson's  ingenious  contrivance  called  by  that 
name  is  an  appendage  to  the  barrel  organ ; 
whereas  it  should  have  mentioned  that  the 
autophon  is  the  complete  instroment  itselt 
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It  13  ft  self-aeting  organ,  in  whiofa  ft  handle 
tegolates — ^not  the  motion  of  a  barrel  with 
pina  on  its  Buface — bat  the  admission  of  air 
thxongh  holes  in  a  perforated  card.  It  will 
pUy  as  many  tones  as  there  are  cards  pro- 
vided, without  limit ;  and  as  the  cards  are  sold 
at  0dL  each,  a  pUyer  with  no  more  sldll  than  is 
required  to  torn  a  handle  regularly  can  play 
ft  range  of  mosio,  either  saored  or  secular,  to 
which  there  is  (or  need  be)  no  assignftble 
limit. 

The  organ  bmlders  of  England  and  the  Con- 
tinent joi^y  think  that  the  present  is  a  fitting 
opportonity  for  showing  the  power  of  the 
noblest  of  instmments  in  the  noblest  of  ex- 
hibition rooms.    The  east  and  west  ends  of 
the  Palace  of  Industry  each  contains  one 
of  the  finest    specimens  of  modem  organ- 
lyiiilding — the  one   English   and   the  other 
foreign ;  while  the  north  and  south  transepts 
hsve  organs  of  somewhat  smaller  dimensions. 
OBIEL.    This  term  is  applied  to  that  par- 
tienlar  kind  of  bay-window  which  is  made  to 
project  firom  the  upper  story  of  a  building. 
The  distinction  therefore  between  a  bay  and 
ao  oriel  is  this :  by  the  former  is  imderstood 
•  projecting  window,  or  rather  a  projection 
pioroed  with  window  openings  in  its  entire 
width,    and    rising   immediately   fix>m    the 
ground,  whether  it  be  confined  to  the  lower 
part  of  the  hmlding  or  carried  up  through  one 
or  more  stories  aboYO  the  ground-floor ;  whereas 
■n  oriel  is  a  bay  which  does  not  descend  to  the 
ground,  but  is  suspended  over  the  face  of  the 
van  beneath  it.    Bays  generally  terminate  in 
either  a  plain  or  embattled  panqpet ;  but  oriels 
are  for  the  most  part  made  to  show  some  sort 
of  roof,  either  rising  behind  or  resting  upon 
the  mouldings  which  serve  as  their  cornice. 
Occasionally  this  roof  or  crown  is  rendered  an 
ornamental  part  of  the  design,  and  terminated 
by  some  kind  of  finish. 

ORLEANS  is  one  of  the  old  manufacturing 
towns  of  France.  The  chief  manufactures 
ai« — hosiery  for  exportation  to  the  Levant, 
refined  sugar,  vinegar,  bleached  wax,  blankets, 
and  counterpanes.  To  these  articles  of  manu- 
fbetnre  must  be  added  cotton  and  woollen  yam, 
flue  iroollen  cloths,  flannels,  hats,  files,  rasps, 
and  other  tools,  glue,  leather,  tin  ware,  uid 
earthenware.  There  are  numerous  breweries 
and  dyehouses.  Trade  is  carried  on  in  the 
above  articles,  and  in  wine,  brandy,  com, 
flour,  wool,  hides,  iron,  salt,  hoops,  dye-stufis, 
galBron,  fire-wood,  timber,  oak  planks,  coals, 
groceries,  and  spices.  Its  situation  on  the 
Loire,  which  is  navigated  by  small  steamers, 
and  oommunicates  with  the  Seine  by  means  of 
canals,  and  on  the  railway,  to  which  the  lines 
^^^^fcf^iitlg  Bourdeaox,  Nantes,  and  the  centre 


and  South  of  France  with  Paris  converge, — 
renders  Orleans  the  centre  of  a  very  con- 
siderable commerce  and  of  a  large  transit 
trade. 

ORPIMENT  is  a  yellow  iulphtiret  o/artenic 
The  finest  specimens  come  from  Persia,  in 
brilliant  yellow  masses,  of  a  lamellar  structure. 
Artificial  orpiment  is  manufactured  in  Saxony 
by  subliming  a  mixture  of  sulphur  and  white 
arsenic;  it  is  a  yellow  compact  opaque  mass, 
of  a  glassy  aspect;  it  affords  a  piJe  yellow 
powder.  The  finest  kind  of  orpiment  is  pre- 
pared into  a  yellow  pigment  for  artists,  while 
the  coarser  varieties  are  used  as  a  colouring 
substance  for  house-painting  and  other  pur- 
poses. 

ORBEBT.  This  name  has  been  applied  to 
four  different  kinds  of  machines  for  repre- 
senting the  phenomena  of  the  solar  system. 
A  planeiariuM  exhibits  the  orbital  motion  of 
the  planets  about  the  sun;  a  telbtrian  and 
'miarwifi,  when  combined,  exhibit,  respectively, 
the  motion  of  the  earth  about  the  sun,  and  of 
the  moon  about  the  earth;  and  a  taieUUe 
machine  exhibits  the  motion  of  Jupiter's  satel- 
lites about  their  primary.  Planetary  machines 
were  in  use  at  a  very  remote  period,  and 
appear  to  have  consisted  for  many  centuries  of 
moveable  spheres  having  the  earth  in  their 
centre.  In  the  17th  century  Huyghens  and 
Boemer  employed  themselves  in  the  constrac- 
tion  of  planetary  machines  in  conformity  with 
the  Copemioan  doctrine.  Boemer  also  in- 
vented a  satellite  machine  prior  to  the  year 
1679.  In  England,  about  the  year  1700, 
Mr.  George  Graham  constructed  a  machine 
which  exhibited  the  motion  of  the  earth  about 
the  sun,  while  the  moon  revolved  about  the 
earth ;  one  of  these  machines  was  made  for 
the  Earl  of  Orreryi  firom  which  circumstance 
the  term  Orrery  originated.  A  large  planeta- 
rium was,  in  1801,  made  for  the  Boyal  Insti- 
tution of  London,  and  a  more  complete  instra- 
ment  was  oonstracted  by  Dr.  Pearson  in  1818. 
To  produce  the  revolution  of  the  planetary 
bodies  about  the  sun,  a  system  of  vertical  con- 
centric tubes  is  usually  employed,  which  are 
a4iusted  very  near  to  each  other,  but  yet  so 
far  removed  as  not  to  influence  each  other's 
motion.  These  tubes  are  of  difliarent  lengths, 
the  iimermost  being  the  longest,  and  to  the 
superior  extremity  of  each  a  radius  or  pro- 
jecting wire  is  attached,  and  thereby  made  to 
revolve  once  during  each  revolution  of  the 
tube.  The  lower  extremities  of  the  tubes  form 
the  arbors  or  axes  of  as  many  toothed-wheels, 
which  are  either  immediately  driven  by  pin- 
ions a^iusted  to  a  vertide  axle  called  the 
«« armnal  arbor,"  or  derive  their  motions  indi- 
rectly from  those  pinions  by  means  of  an 
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interposed  tr»in  of  wheels.  The  detennin- 
ation  of  the  relative  number  of  teeth  which 
must  be  given  to  the  wheels  and  pinions,  in 
order  to  produce  the  required  motioo*  depends 
upon  the  relatiTe  velocities  of  the  motion  to  be 
imitated ;  and  here  the  machinist  must  depend 
upon  the  astronomer.  As  an  aid  to  astronomi- 
cal studies,  orreries  are  les9  ^ghly  estimated 
than  thej  formerly  were. 

OSIER  is  the  name  given  to  various 
species  of  9aUx  or  W^tp,  employed  in  basket- 
making  on  account  of  their  tough  flexible 
shoots.    [Baskbt-Makino;  Wnxow.] 

0SMA20ME.  This  name  has  been  given 
to  a  spirituous  extract  of  meat  According  to 
the  experiments  of  Gbevreul,  osmazome  con- 
tains a  peculiar  substance,  to  which  he  has 
given  the  name  of  crkaiin ;  but  the  ohemistiy 
of  this  sabject  is  yet  vezy  little  known. 

O'SMIUH.  This  metal  was  discovered  by 
Mr.  Tennant,  ii^  the  year  ).6U3,  in  the  grains 
of  native  platinum,  ft  is  white,  with  a  bluish 
g^  tint.  It  may  be  reduced  to  leaves.  Its 
sjpeclflc  gravity  is  10.  It  is  unalterable  in  the 
air  at  commpn  temperatures,  but  if  strongly 
heated  it  oxidizes.  This  veiy  peculiar  metal 
forms  several  compounds  with  oxygen,  chlo- 
rine, and  sulphur;  but  none  of  them  are  of 
much  importance. 

OSTRICH  FEATHERS.  There  are  many 
uses  which  this  noble  bird  renders  to  man,  in 
the  hot  countries  which  the  ostrich  inhabits. 
The  flesh  when  young  is  good  and  palatable. 
The  eggs  are  considered  a  great  delicacy, 
especially  when  eaten  with  butter.  In  the 
luxurious  suppers  of  the  wealthy  jilomans,  in 
the  time  of  the  Emperors,  the  brains  of 
Ostriches  formed  a  favourite  dish* 

But  it  is  for  the  feathers  that  these  birds 
are  chiefly  valued.  [Feathers].  The  Africans 
who  hunt  the  ostrich  for  the  sake  of  the 
feathers  proceed  systematically  to  their  work. 
They  hunt  on  horseback,  and  begin  the  pur. 
suit  by  a  gentle  gallop;  for  should  they,  at 
the  outset,  be  rashly  eager,  the  ostrich  would 
start  off  at  such  a  speed  as  would  carry  him 
wholly  beyond  reach  of  his  hunter;  but  when 
the  pace  is  more  steady,  the  ostrich  makes  no 
particular  efibrt  to  escape.  It  does  not  go  in 
a  direct  line,  but  wavers  from  one  side  to  the 
other;  and  this  enables  the  hunter  to  save 
distance.  The  chase  often  continues  several 
days,  at  the  end  of  which  time  the  strength  of 
the  ostrich  becomes  exhausted,  and  he  yields. 
The  feathers  on  which  value  is  placed  are 
ehiefly  those  of  the  tail ;  and  the  hunters  are 
carefhl  not  to  disfigure  these  in  the  process 
of  capture. 

OTTER  SKINS,  are  employed,  but  only  to 
a  small  extent,  in  this  oountry ;  or  rather  they 


ire  importdd  b^  the  Hudson's  Bay  Company, 
and  re-exported  to  the  Continent  Aboit 
15,000  were  BO  imported  in  1848. 

OVENS.  The  general  character  of  evtti 
will  be  found  suAciently  explained  und^ 
Bbead,  Fur2<acs,  and  Stoves. 

OXALIC  ACID.  This  acid  was  diseorend 
by  Scheele,  In  17^6,  in  the  Wood  Sorr^  Ctm- 
n^on  Sorrel,  and  other  plants.  The  erystalBof 
oxalic  acid  are  prismatic,  colourless,  and  tiaaf- 
parent;  the  primary  form  is  a  right  rhomUe 
prism.  The  taste  Is  extreme^  sour;  and  tbe 
crystals  are  very  poisonous.  Oxalic  acid  to 
the  most  highly  oxygenated  of  all  the  voge- 
table  acids,  and  is  idso  the  most  rapid  and 
certainly  fiBttal  of  any  which  are  capable  of 
being  ciystallised.  As  the  crystals  are  not 
unlike  those  of  the  Sulphate  of  Magnniti  ^ 
Epsom  Salts,  mistakes  between  the  two  itt 
of  very  frequent  occurrence.  Being  likeifee 
much  used  in  the  arts,  and  commonly  kflovn 
by  the  name  of  Acid  of  Sugar,  it  is  taken  either 
accidentally,  or  under  the  supposition  that  it 
is  akin  to  sugar,  and  therefore  pleasant  and 
innocent  This  acid,  and  the  salts  obtained 
by  its  combination  with  bases,  are  employfid 
to  a  limited  extent  in  the  arts. 

OXFORDSHIRE.  This  county  may  ba 
reckoned  amongst  the  most  produictiTe  tf^- 
cultural  counties  of  England;  and  some  of 
the  land  is  of  a  quality  vhich  can  s«^"^yJJ* 
surpassed  anvwhere.  The  red  land  is  ptraf 
in  old  grass,  in  which  state  it  is  yery  valoabte, 
and  partly  cultivated  as  arable  liudd.  Thi 
low  lands  in  the  valleys  through  yftof^  ^^ 
rivers  flow  are  in  many  places  covered  with 
the  finest  herbage,  and  maintain  much  eattle. 
The  course  of  crops  on  the  light  loM"*  ■ 
based  on  the  Norfolk  rotation,  but  generally 
with  the  addition  of  an  extra  crop  or  two  afta 
the  wheat,  such  as  beans  and  oats.  The  cul- 
tivation of  sainfbin  on  the  chalky  loams  ii  ooe 
of  the  great  resourees  of  the  farmers  oB  sceh 
soils,  and  is  much  appreciated  in  this  oooflty* 
The  meadows  in  this  county  which  Ue  along 
the  banks  of  the  riven  are  productive  of  ex- 
cellent herbage ;  and  the  hay  of  some  of  th« 
upland  meadows  cannot  be  surpassed. 

Oxfordshire  is  not  a  manufacturing  eoaotj. 
In  the  city  of  Oxford  itself,  aueh  mannfactores 
alone  are  oatried  on  as  are  indispensable  to 
the  daily  wants  of  a  somewhat  wealthy  and 
luxurious  city.  Surford  has  diminished  in 
wealth  and  importance  ttom.  the  decay  of  the 
coarse  woollen  manufacture  and  the  malting 
business,  which  once  flourished  therOj  w* 
firom  the  dimimshed  traffic  along  the  line  of 
read  which  passes  through  the  town.  At 
Witney  wool-stapling  is  extensively  earned  on* 
and  there  is  a  considerable  malt  tnde.    ^ 
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ttiBpTifketaro  of  blankete-*for  wbioh  th0  pUoa 
has  been  long  celebrated — still  continues  to 
floniisb.  At  Woodstock  tbe  only  manufacture 
is  that  of  glomes,  wbichi  though  it  has  declined 
of  late  years,  is  still  carried  on  tq  a  consider* 
able  extent 

OXYGEN.  Tbe  properties  of  this  most 
remarkable  elementary  body  are  best  known 
in  its  elastic  or  aerifonn  state,  in  vhicb  it  19 
tenned  Cxygen  Oat.  The  discovery  of  this 
important  substance  was  mad^  by  Pr.  Priestley 
in  1774,  and  somewhat  later  independently  by 
Scheele.  To  this  gas  Dr.  Priestley  gave  the 
name  of  dephlogiatiaUed  air^  Scheele  called  it 
emffreal  aiTj  and  Gondorcet  vital  air,  Lavoisier 
gave  it  the  name  of  o«yyen,  which  it  still 
retains.  Dr.  Priestley  first  procured  this 
gaseous  body  by  heating  the  binoxide  of  mer- 
cury in  an  airgar  oyer  mercury,  by  means  of  a 
lens,  and  be  afterwards  obtained  it  ftrom  other 
aubstances.  |t  ]&  iiow  prepared  in  various 
waya,  according  to  the  purposes  to  ifbich  it  is 
intended  to  be  applied. 

Oxygen  possesses  great  power  of  oombi- 
nation  with  other  elementary  bodies,  theire 
being  searoaly  Qne  with  which  it  ia  not  known 
to  combine  either  by  direct  union  <^  indirect 
chemical  action.  Tbe  compounds  to  which  it 
jl^ves  rise  by  combining,  for  example,  with 
(Bertain  metils,  and  alsq  indeed  with  soma 
other  bodies,  m^y  be  classed  under  the  three 
beads  of  Qgidpt^  4cidtt  and  AlkaUef,  There  are 
many  Ixxjies  ifhicb,  by  fk  moderate  degree  of 
oxidatii^y  become  first  oxides,  and  by  an  in- 
creased dagree,  adds ;  sucb  substances  sre 
charcoal,  phospbcorus,  cbromium^  &c. 

Oxygen  Gas  is  devoid  of  colour,  tastd,  or 
smell.  It  is  transparent  and  invisible.  li 
possesses  tbe  mechanical  pn^^erties  of  com- 
inon  air.  I^  is  capable  of  being  respired,  and 
a  given  volume  of  it  will  support  life  much 
longer  than  an  equal  bullc  of  comr^on  air.  Jt 
i«  heavier  than  atmospheric  sir,  100  cubic 
inches  at  a  medium  temperature  and  pressure 
weighing  3i*4  grains,  whereas  an  equal  volume 
of  atmospheric  air  weighs  31  grains.  It  is 
but  aligbUy  soluble  in  water,  requiring  about 
27  times  its  bulk  for  solution.  light  has  no 
elfect  npoii  this  gas.  By  beat,  like  all  gaseous 
bodies,  it  is  merely  expanded.  The  most  re- 
markable property  of  oxygen  gas  is  the  facility 
and  splendour  with  which  bodies,  when  pre- 
viously ignited,  bum  in  it;  substances  which 
dc  not  undergo  combustion  in  the  air,  will 
readily  do  so,  and  with  great  briUianoy,  i|i 
o^gen  gas.  Iron,  for  example,  bums  very 
readily  in  it  when  previously  made  red-hot 

Unttl  alter  i^e  discovery  of  oxygen  nothing 
wm  o*  could  be  Imovn  respecting  tfie  nature 
of  the  azr,  of  water,  or  of  earth,  all  of  which, 


formerly  reckoned  as  elementary  bodiea,  are 
Qow  Icnown  to  be  compound,  and  to  contain 
oxygen  as  one  of  their  constituents.  It  has 
also  thrown  great  and  unexpected  light  on  tbe 
nature  of  combustion  and  respiration. 

The  principal  compounds  which  oxygen 
forms  with  metals  and  other  elementaiy 
bodies,  are  briefly  treated  under  their  re- 
spective beads.  To  notice  tbe  useful  purpoaea 
subserved  ii^  Ibe  arts  by  oxygen  is  neither 
necessary  ^or  possible ;  since  it  takes  part,  jyi 
some  way  or  other,  with  every  combination 
and  every  process. 

OYSTER  TRADE.  The  management  of 
the  oyster  fishery  presents  many  peculiar 
features.  The  best  kind  of  oysters  in  this 
country^  are  the  small  variety  called  Native* ; 
they  are  found  in  the  rivers  Oolne,  Medway, 
and  Swale;  or  rather,  they  are  really  French 
oysters,  the  produce  of  the  coast  of  Normandy, 
whence  the  spat  or  spawn  is  gathered,  aod 
laid  down  on  the  oyster  beds  in  the  Essex  and 
Kent  rivers,  jhe  spawn,  when  first  cast, 
somewhat  resembles  ii^  appearance  a  drop  of 
suet ;  it  is  composed  of  aii  immense  number 
of  minute  oysters,  each  of  which  becomes 
about  a  quarter  of  an  inch  long  ^  three  dsySi 
as  large  as  |t  shilling  in  three  months,  as  a 
half  crown  in  six  months,  and  as  a  crowi)  in 
twelve  months.  The  oyster  is  found  in  the 
seas  of  most  countries,  but  never  at  any  gres^ 
depth,  and  seldom  far  &om  the  monUi  of  a 
river.  The  fishing  tox  oysters  is  permitted 
from  the  first  of  September  to  the  end  of  ApriL 

So  lar  as  regards  the  London  supply,  the 
oysters  are  brought  principally  from  the  Essex 
coast  an4  rivers ;  but  the  liQlton  oysters  are 
most  highly  esteemed.  None  are  sent  from 
the  nor&  of  England ;  but  broods  are  sent 
from  thence  to  be  fattened  in  Kent  and  Sussex. 
The  sale  at  Billingsgate  is  enormous ;  it  is 
esUmated  to  average,  in  ordinary  years,  about 
300,000  bushels,  of  i  pecks  to  a  bushel,  and 
iOO  oysters  to  a  peck;  amounting  to  nearly 
five  hundred  million  oysters.  A  remarkable 
feature  is  ^ow  being  developed  in  the  oypter 
trade.  At  Sonthsmpton  there  is  a  wide  margin 
of  muddy  shore  at  low  water.  A  Compaz^ 
has  leased  part  of  this  shore  as  an  oyster  bed. 
Oysters  are  brought  from  the  Jersey  fisbeiy, 
laid  down  on  those  beds  to  fatten,  turned  and 
attended  to  every  day,  taken  up  when  wanted, 
opened,  placed  in  tin  cans,  and  sent  up  to 
London  by  railway.  These  oysters  are  used 
for  pickles  and  sauces,  and  not  eaten  in  the 
ordinary  way.  A  tramway  extends  from  the 
South -West«n^  Railw^  to  the  o^ter  beach,  so 
that  the  dispatch  of  the  oysters  is  very  npi^ 
managed.  M  electro-telegraphic  message  cau 
be  sent  at  any  hour,  and  a  supply  of  iUled 
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oyster-cans  transmitted  to  London  with  a 
rapidity  which  sets  all  former  doings  at  de- 
fiance. The  oysters  are  sent  withont  their 
shells,  to  save  fireight;  there  is  a  corps  of 
oyster-openers  in  the  service  of  the  com- 
pany. 

The  opening  of  an  oyster,  like  many  other 
simple  operations,  has  heen  brought  within 
the  scope  of  machinery.  M.  Pioanlt,  of  Paris, 
inyented  an  oyster -opener  in  1849.  It  con- 
sists of  an  apparatos  something  like  an  or- 
dinary pair  of  sugar  nippers;  but  pointed) 


together  at  the  top  of  the  ourred  part  instead 
of  the  bottom.  One  of  the  cmred  parts  is 
made  hoUow,  or  indented,  to  reoeiTe  the  ftx>iit 
edge  of  the  oyster,  which  is  placed  therem 
with  the  flat  shell  uppermost ;  while  the  other 
part  is  fitted  with  a  corred  knife,  which,  when 
the  handles  are  brought  together,  enters  the 
hinge  of  the  shells,  separates  them,  and,  seTen 
the  oyster  tcom  the  flat  shell,  which  then 
falls  into  the  deep  one.  One  of  the  sides  may 
be  made  a  fixture,  supported  on  a  standard,  if 
deemed  necessary. 


PACKING.  It  is  worthy  of  note,  as  it 
illustrates  the  immensity  of  the  manufacturing 
operations  in  Lancashire  and  the  West  Hiding 
(especially  the  former),  that  the  trade  of  a 
padcer  is  one  for  which  there  is  constant 
demand,  and  which  is  conducted  on  a  large 
scale.  The  packing  of  bales  of  goods  for  the 
London  and  provincial  markets,  and  for  ship- 
ment to  foreign  parts,  requires  great  skill,  to 
endose  the  greatest  mass  in  the  smallest 
space,  and  to  enable  the  bale  to  bear  any 
ordinary  amount  of  rough  usage  without 
yielding.  The  cases  orvrrappers  are  of  strong 
canvas,  and  the  bands  for  binding  are  often 
strips  of  hoop-iron  instead  of  rope.  The  case, 
the  bands,  and  the  goods  are  placed  in  their 
proper  position  upon  or  within  a  peculiarly 
shaped  hydraulic  press ;  and  when  the  mass 
has  been  brought  by  intense  pressure  into  a 
cubical  form,  the  fastenings  are  secured  be- 
fore the  pressure  is  removed.  In  the  earlier 
stages  of  this  system,  the  hydraulic  presses 
were  worked  by  hand;  but  on  such  a  scale  of 
magnitude  are  the  operations  of  the  Manches- 
ter packers  now  conducted,  that  this  is  too 
slow  a  method;  steam-power  is  applied.  There 
are  perhaps  few  operations  conducted  in  our 
manufacturing  districts  more  illustrative  of 
economy  of  power,  than  this  employment  of 
hydraulic  presses  to  supersede  the  old  screw 
presses;  and  the  working  of  the  hydraulic 
presses  by  steam  instead  of  manual  power. 

PADLOCK.    [Locks  ahd  Keys.] 

PADUA,  is  one  of  those  rich  provinces,  the 
produce  and  industry  of  which  are  briefly 
noticed  under  Lombabdt. 

PAGODA  is  a  name  applied  by  Europeans 
to  temples  in  the  East,  from  China  to  Hin- 
dustan. Thes«  structures  generally  consist 
of  a  porch,  a  vestibule  or  ante-sanctuaiy  for 
the  priests,  and  an  inner  sanctuary,  contain- 


ing the  principal  idol.  Some  of  the  Chinese 
pagodas  are  elevated  upon  a  terrace,  and  eon- 
sist  of  two  stories,  the  lowermost  surrounded 
by  a  peristyle  of  columns.  Others  are  lofty 
towers  in  several  stories,  diminishing  in  height 
and  width  as  they  ascend.  The  Hindoo 
pagodas  are  of  a  pyramidal  form. 
PAINTING.    As  a  question  of  high  art,  of 

genius,  of  expression,  or  even  as  a  means  U 
copying  the  every  day  scenes  of  natnre,  paint- 
ing is  beyond  the  province  of  this  volume. 
And  as  a  mechanic^  operation  we  have  veiy 
liule  to  say  concerning  it  The  preparation 
of  the  canvas  and  the  panels  is  simple;  and 
the  management  of  the  colours  and  the  hrushes 
is  superior  only  in  degree,  not  in  iiatore,to 
that  of  mere  house-painting.  A  few  words^ aia 
said  concerning  different  kinds  of  painting, 
in  respect  to  technical  differences,  under 
Enaxels,  Encaustic,  Fresco,  and  Mnoi- 
TUBES ;  while  the  chief  working  matiffiala  are 
adverted  to  under  Bbush,  Coloues,  GbatorIi 
Oil  Coix)urs,  Pencils,  and  the  names  of  the 
chief  colouring  substances. 

In  respect  to  house-paimtingj  it  is  ezeonted 
either  in  oU  or  dittemper.  In  ot/  the  prineipil 
tools  employed  are  brushes,  made  of  hog^ 
bristles  for  large  surfaces,  and  sash  iods  nade 
of  finer  hair  for  small  work,  as  monUiBS** 
window-bars,  djc.  White  lead  is  used  for  whit« 
colour ;  it  is  also  the  basis  of  all  orfiDaiy 
colours.  The  colouring  substaneea  in  gcooal 
use  are  earths,  umber,  ochre,  Siena,  Yenctitt 
red,  purple,  brown,  &c.  The  first  three  are 
sometimes  burnt,  a  process  which  reddtfi  and 
darkens  them.  Metallic  oompoimda  are  red 
lead,  Vermillion,  Prussian  blue,  chrome  yeUov» 
verdigris,  Brunswick  green,  verditer,  Ac,  *«• 
Animal  and  vegetable  colours  are  lakes,  indigo, 
ivory  black,  and  lamp-blaek.  The  liquids  m 
use  are  linseed  oil  (sometimes  boiled  with 
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litharge  to  render  it  dxying,  and  hence  called 
boiled  oi/),  and  oil  or  spirits  of  turpentine, 
called  turpi.  These  are  comhined  for  use  in 
Yarions  proportions,  according  to  oircnm- 
atonoes :  when  the  paint  is  required  to  bear  a 
gloss,  or  is  intended  for  outside  work,  most  oil 
is  used ;  and  for  black,  chocolate  colour,  green, 
d(c,  outside,  boiled  oil  alone,  or  with  a  yeiy 
little  turps,  is  best.  TotJUUHng^  which  has  no 
gloss,  tuips  alone  is  requisite.  To  all  paint 
A  little  sugar  of  lead,  or  litharge,  is  added  to 
make  it  diy  quiddy. 

In  painting  in  disten^per,  the  brushes  for 
large  surfSaoes  differ  from  Uiose  used  in  oil : 
they  are  wider  and  flatter,  and  are  termed  dis- 
temper-brushes ;  but  the  tools  for  small  work 
ore  similar.  Whilang  takes  the  same  place  in 
this  branch  that  white  lead  holds  in  oil ;  the 
colouring  substances  are  similar,  but  ground 
in  water,  and  the  fluids  are  water  and  melted 
size. 

PAISLET,  though  far  from  being  a  hand- 
some town,  ranks  the  third  in  Scotland  in 
respect  to  population  and  commerdal  import- 
ance, solely  on  account  of  its  manufactures. 
In  1707  the  principal  articles  made  in  the 
town  were  coarse  linen,  chequered  cloths,  and 
Bengals,  to  which  succeeded  chequered  linen 
handkerchiefs,  and  goods  of  a  lighter  texture, 
such  as  lawns.  About  1725  the  machinezy 
for  making  white  sewing  or  ounce  thread  was 
introdnoed  from  Holland.  About  1760  the 
manufacture  of  silk  gauze  was  introduced 
upon  the  plan  practised  by  the  Spitalfields 
houses,  and,  during  the  greater  part  of  the 
following  80  years,  was  carried  on  upon  a  yeiy 
extensire  scale.  The  reduction  in  the  cost  of 
oottoQ  goods,  consequent  upon  the  invention 
of  Arkwxight's  spinning  machineiy,  lessened 
ihe  demand  for  silken  fabrics,  the  manufacture 
of  which  at  Paisley  has  smoe  then  greatly 
declined. 

Many  of  the  principal  establishments  of 
Paisley  are  now  exdusively  engaged  in  the 
raxiaoB  branches  of  the  cotton  manufacture, 
among  which  the  muslin  branch  may  be  par- 
tieolariy  mentioned  as  that  of  which  Paisley 
18  regarded  as  the  chief  seat  A  considerable 
portaon  of  the  yam  used  in  making  the  finer 
qualities  of  muslins  is  imported  from  Lanca- 
shire. Crape  dresses  and  damask  and  em- 
broidered shawls  are  also  manufactured  to  a 
great  extent.  There  are  also  brass  and  iron 
foondries,  breweries,  distilleries,  bleach-fields, 

Ac. 

In  the  report  of  the  School  of  Design  for 
1850  it  is  stated  that  the  branch  school  at 
Paisley  is  gradually  shewing  beneficial  results 
in  the  mashn  and  shawl  departments.  In  the 
pattems  f<ir  embroidered  muslins  a  more 


correct  and  graceiul  style  of  drawing  is  risible 
in  those  executed  by  pupils  of  the  school. 

A  few  details  concerning  the  shawl  trade  of 
Paisley,  now  one  of  the  most  important — 
perhaps  the  most  important—in  the  town,  will 
be  found  under  Shawl  Maxtttactube. 

PALANQUIN  is  a  kind  of  coveied  litter, 
carried,  by  means  of  poles,  upon  the 
shoulders  of  men,  which  forms  the  principal 
vehioal  for  personal  transport  in  Hindus- 
tan. 

The  system  of  idk  trayelling  in  India  is  by 
means  of  palanquins.  The  palanquin  bearers 
are  prorided  by  the  government  postmasters. 
When  Bishop  Heber  was  travelling  from 
Calcutta  to  Benares  he  hired  a  set  of  palan- 
quin bearers,  twelve  in  number;  his  clothes 
and  writing-desk  were  placed  in  two  wicker 
boxes,  which  one  man  carried  slung  on  a 
bamboo  across  his  shoulders.  So  cheap  is 
human  labour  in  India,  that  the  bishop  paid 
only  twelve  shillings  for  the  services  of  the 
twelve  men  for  each  stage,  a  distance  of  eight 
or  ten  miles.  Only  four  men  put  their 
shoulders  to  a  palanquin  at  a  time ;  but  the 
sendees  of  the  others  are  often  required  on 
the  wretched  roads  of  India. 

PALIMPSEST  MANUSGBIPTS  illustrate 
in  a  remarkable  way  the  money  value  of  paper 
and  printing,  as  shewn  by  the  want  of  them 
in  past  times.  Palimpsest  manuscripts  are 
manuscripts  from  which  the  original  writing 
has  been  erased  or  washed  out,  and  which 
have  been  then  written  on  again.  This 
practice  is  as  old  as  the  time  of  Cicero,  as 
appears  from  a  letter  of  his  to  Trebatius  in 
which  he  pndses  his  friend  for  having  been  so 
eoonomicfd  as  to  write  on  a  palimpsest,  but 
says  that  he  should  like  to  know  what  those 
writings  could  have  been  which  were  consi- 
dered of  less  importance  than  a  letter.  The 
scarcity  and  expense  of  parchment,  and  the 
demand  for  the  writings  of  the  fathers  and 
books  of  devotion  in  the  middle  ages,  fre- 
quently induced  the  monks  to  erase  or  wash 
out  the  writings  of  the  classical  authors  to 
make  room  for  those  of  the  fkthers.  In  many 
cases  however  they  did  not  obliterate  entirely 
the  andent  writing ;  and  a  careftd  examina- 
tion of  some  of  these  palimpsest  HSS.  has 
led  to  the  discovery  of  valuable  works  and 
fhigments  of  the  classical  authors;  among 
the  rest  one  of  the  works  of  Cicero. 

PALLADIUM.  This  metal  was  discovered 
by  the  late  Dr.  WoUaston  in  the  grains  of 
native  platinum,  in  the  year  1808.  Palladium 
is  of  a  grayish  white  colour ;  it  is  very  malle- 
able, and  slightly  elastic  It  is  almost  as 
difficult  of  ftuion  as  platinom,  and  doee  not 
oxidise  by  exposure  to  the  air. 
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This  metal  forms  alloys,  most  of  whioh  ard 
brittle,  with  arsenio,  iron,  bismuth,  lead,  tin, 
copper,  silrer,  platinum  and  gold ;  the  alloy 
with  nickel  is  ductile.  Palladium,  when  fVised 
with  six  parts  of  gold,  destroys  its  colour ;  and 
this  alloy  was  proposed  by  Dr.  WoUaston  for 
the  graduated  part  of  the  mural  circle  of  the 
Oreenwich  Observatoiy.  Palladium  combines 
with  most  of  the  simple  substances ;  and  its 
oxide  forms  salts  with  acids ;  but  only  a  few 
of  these  compounds  have  become  practically 
useful. 

PALMS :  PALM  OIL.  There  is  scarcely 
a  species  of  palm  in  whioh  some  usefiil 
property  is  not  found.  The  eocoa-nnt,  the 
date,  and  others  are  valued  for  their  ftruit ;  the 
fan-palm  and  many  more,  for  their  foliage, 
whose  hardness  and  durability  render  it  an 
excellent  material  for  thatching;  the  sweet 
juice  of  the  palmyra  when  fermented  yields 
wine  I  the  centre  of  the  sago-palm  abounds  in 
nutritive  starch ;  the  trunk  of  the  Iriartea  or 
Ceroxyhn  exudes  a  valuable  vegetable  wax ;  oil 
is  expressed  in  abundance  from  the  oil-palm ; 
an  astringent  matter  resembling  dragon's  blood 
is  produced  by  Calamu$  Draco ;  many  of  the 
species  contain  within  their  leaves  a  kind  of 
fibrous  matter,  so  hard  and  tough  that  it  is 
manulkctnred  into  cordage ;  and  finally,  their 
trunks  are  in  some  cases  valued  for  their 
strength  and  used  as  timber,  or  for  their 
elasticity,  or  their  flexibility,  as  in  the  eane- 
palm. 

Of  these  varied  products,  jMiAn-oil  is  that, 
perhaps,  which  has  of  late  acquired  most 
commercial  importance  in  this  country.  It  is 
obtained  from  the  oil-palm  of  Ouinea,  cultiva- 
ted in  the  western  part  of  Africa.  The  fruit 
of  this  tree  is  about  the  size  of  a  pigeon's  egg. 
with  its  outer  fleshy  covering  of  a  golden 
yellow  colour.  The  oil  is  obtained  by  bruising 
the  fleshy  part  of  the  fruit  and  subjecting  the 
t)ruised  paste  to  boiling  water  in  wooden 
mortars;  an  oil  of  an  orange  yellow  colour 
separates,  which  cools  to  the  consistence  of 
butter,  and  has,  when  frvsfa,  the  smell  of 
violets.  Africans  use  this  oil  in  cooking,  and 
for  anointing  the  body.  When  imported  into 
England,  palm-oil  is  used  in  soap  making, 
candle  making,  petfrimery  and  medicine. 
Although  liquid  in  the  warm  olimate  of  Africa, 
it  is  solid  in  our  olimate;  and  the  mode 
adopted  for  extracting  it  from  the  casks  is  to 
place  the  cask  over  a  trough  with  the  bnnghole 
downwards,  and  to  pass  a  steam  pipe  into  it, 
by  which  means  the  palm-oil  is  brought  to  a 
Mquid  state.  The  large  imports  of  pahn-oil 
are  noticed  under  Oils. 

PANAMA  TRANSIT.  One  of  the  most 
mterestlng  and  important  mqoiriet  now  in 


progress,  ooneeraing  the  formation  of  a  high 
way  of  nations,  is  the  choice  of  a  route  uross 
the  Isthmus  of  Panama  ftom  the  Atlantic  to 
the  Pacific.  This  isthmus  connects  llorth 
with  South  America.  Since  the  acquisidon  of 
portions  of  Oregon  and  California  )>j  the 
United  States,  it  has  become  a  matter  of  high 
importance  to  obtain  easy  access  to  those  f^ 
distant  regions.  The  only  ship  route  is  Fonnd 
Oape  Horn ;  and  this  carries  the  trareller  so 
far  southward,  that  the  distance  is  iar  moie 
than  double  what  it  would  be  if  a  passtgs 
across  the  isthmus  could  be  made.  Washing- 
ton and  San  Francisco  are  about  in  the  siuBs 
latitude ;  but  in  the  ship-route  from  one  to 
the  other,  the  mariner  has  to  go  99  degrees  of 
latitude  southward  along  the  Atlantic,  tad 
then  05  degrees  northward  along  the  Pacific ; 
whereas  if  the  isthmus  could  be  oat  across 
near  Panama,  the  southing  and  northing 
would  each  be  less  than  80  degrees.  Whether 
from  England,  f^om  New  York,  or  from  Net 
Orleans,  the  saving  of  disttance  by  the  Pansma 
route  to  Oregon  and  California  would  be 
enormoas. 

But  it  is  not  simply  in  relation  to  those  two 
regions  that  the  Panama  route  woaM  beeone 
important.  The  wide  spreading  Padfie,  with 
its  islands  and  coasts,  would  be  brongbt 
within  easier  reach  of  the  Anglo-Saxon  raee. 
The  Sandwich  Islands,  New  Zealand,  Boneo, 
Australia,  China — all  are  becoming  eveir  year 
more  commercially  important;  all  woold  be 
nearer  to  the  United  States  by  the  PaBama 
route  than  any  other;  and  some  would  be 
nearer  to  England  than  by  the  existing  roates- 
The  same  West  India  MaU  whioh  now  renders 
so  much  service  would  be  available  for  the  ocean 
mail  of  the  Padfle. 

The  desirability  of  a  Panama  pasaage  heisf 
conceded,  it  became  a  matter  of  importance  to 
decide  on  the  best  mode  of  effecting  it  1b 
the  long  string  of  land  which  connects  North 
with  South  America,  there  are  three  or  fhnr 
places  where  the  land  from  ocean  to  oeean  is 
less  in  distance  than  at  smy  other  poiata.  The 
narrowest  part  Is  from  Chagres  toPaosDa, 
near  South  America ;  a  Utile  farther  nerth  is 
a  spot  whars  the  Lake  of  Nioangua  oconpiss 
the  middle  of  the  isthmus,  with  a  riter  fiowinf 
from  it  into  the  AUanlie;  whUa  stiU  farther 
north,  at  Tehuantepeo,  a  river  which  iiows 
into  the  Atlantic  springs  from  a  point  tetj 
near  another  river  which  flows  into  the 
Pacific  All  these  three  have  been  proposed 
as  sites  for  oanal  or  railway  eommoiiieatieo. 
The  Panama  route  is  to  have  a  raflwaj ;  it  waa 
commeneed  in  1849,  and  is  now  in  proeesa  oi 
foffmation.  The  Tehuantapaa  loots  is  also  to 
h«v«  a  railway;  or  lafthar,  the  UMomP- 
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▼etttm^t  ts  endesvonrinffto  foster  a  oompttiy 
bating  t)ii8  object  in  tiew;  bat  there  are 
many  reasons  for  doubting  whether  thia  will 
be  carried  ont  Meanwhile  the  Nicaragua 
ronte  is  that  in  wh^eh  most  energy  is  bdng 
displayed.  At  the  Atlantic  moudi  of  the 
river  St.  Juan  de  Nicaragua  is  Greytown, 
held  by  the  British  as  a  sort  of  guardianship 
over  tlie  black  King  of  Mosquito ;  from  this 
steameis  ascend  to  a  certain  point  up  the  St 
Juan ;  after  which  a  short  land  passage  brings 
the  traveller  to  the  Lake,  whence  two  routes 
are  marked  out  to  the  pacific.  Whether  the 
engineering  and  commercial  difficulties  will 
ever  pennit  a  ship  canal  to  be  constructed, 
through  which  a  laden  vessel  from  England  or 
the  United  States  might  pass  aoross  the 
isthmus,  time  alone  can  shew.  Probabilities 
seem  to  be  against  such  a  supposition.  If 
the  Panama  Eillway  be  flnished,with  a  tolerable 
harbour  at  each  extremity,  two  sets  of  steam- 
ers, an  Atlantic  line  and  a  Pacific  line,  would 
be  formed,  and  there  would  be  two  shiftingB 
of  mails  and  luggage  (a  debarkation  and  an 
embarkation)  at  the  isthmus.  This  great 
enterprise  would  be  intended,  in  the  first 
instance  for  muls  and  passengers :  merchant 
cargoes  will  lonj^  continue  to  use  the  old 
ocean-route^. 

PAKOR^'MA.  This  name  is  given  to  a 
picture  showing  a  view  completely  around  the 
spectator.  This  ingenious  pictorial  contri- 
vance was  first  devised  by  an  English  artist, 
Bobert  Barkar,  about  the  year  1701 ;  and  is 
not  80  much  a  new  mode  of  painting — ^the 
process  itself  being  similar  to  scene-painting 
or  ill  distemper — as  a  novel  application  of  it. 
Contivy  to  the  ^orama  [Pioraha],  the  pano- 
rama forms  the  surface  of  a  hollow  cylinder 
or  rotnndai  in  the  centre  of  which  is  a  de- 
tached circular  platforip  for  the  spectators, 
covered  overhead  to  conceal  the  skylight,  and 
thereby  increase  the  illusion  and  give  greater 
eiZed  to  the  pfti"t?«g  itself.  The  view  is  not 
painted  on  the  waUs  but  upon  canvas,  like 
the  scenes  of  a  theatre,  and  afterwards  fixed 
up,  in  order  that  the  picture  may  be  changed. 
The  suluectp  generally  chosen  are  views  of 
dties,  or  interesting  sites,  whose  entire  locality 
and  buildings  may  thus  be  vividly  placed 
before  the  eye,  ip  a  manner  no  less  instructive 
than  interesting. 

PANTHE'ON.  This  celebrated  monument 
of  Bftiaaii  Bx%  consists  of  a  rotunda  with  a 
noble  Corinthian  octastyle  portico  attached  to 
it,  and  reaMubles  in  its  general  mass  the 
Colosseum  in  the  Begent's  Park,  London, 
exefpi  that  the  body  of  the  latter  building  is 
a  |«4yx#i^  of  sixteen  sides,  and  its  portico  (a 
Gradan   l>orio  hexastyle)  is  only  a  single 


inteieolmnn  in  depth.  After  being  robbed  ol 
its  rioh  ornaments,  gilded  bronae-work,  and 
statues,  it  was  oonsecrated  as  a  Ohrlstiati 
ohuroh  in  the  seventh  eentnry.  It  is  by  fiv 
the  largest  oiroular  stmetun  of  ancient  timoa, 
the  external  diameter  being  188  feet,  and  the 
height  of  the  summit  of  the  upper  oomioe  lOd 
feel,  exclusive  of  the  flat  dome,  which  makea 
the  entire  height  about  148  feet  The  portioO, 
108  fbet  wide,  is  octastyle,  but  theie  are  in  all 
16  columns.  The  columns  are  47  Sngliali 
feet  high,  with  bases  and  eapitala  of  whit« 
marble,  and  granite  shafts,  each  formed  of  a 
single  piece.  The  interior  diameter  ia  14i 
feet^  the  thieknesa  of  the  wall  being  88  feet 
through  the  piers,  between  the  exhedna  or 
reoosaes,  which,  including  that  of  the  en- 
trance, are  eight  in  number.  The  dome  has 
a  oiroular  opening  in  the  oentre,  &3  feet  in 
diameter,  which  lighta  the  interior  com- 
pletely. 

PANTOC^BAPH,  aometimea  improperiy 
written  Penioffraghj  is  an  instrtmient  for  copy* 
ing  maps,  plans,  and  other  drawings.  It  is 
formed  of  certain  rules  or  ban  jointed  to  each 
other,  with  tubes,  in  which  may  be  fitted  a 
tracer  and  a  pencil.  The  copy  may  be  made 
of  the  same  siae  as  the  original  or  amaUery 
as  one  fourth,  one  half,  or  in  any  other  pro- 
portion. There  are  different  forms  of  the  in- 
strument 

PAPER  HANaiNOS.  The  word  Han^^ 
ingt  was  originally  and  properly  applied  to  the 
woven  or  embroidered  tapestry  with  whieh  the 
walls  of  apartments  were  oovered.  From  tka 
time  necessaiy  for  their  production,  theae 
were  too  costly  for  any  elaaaes  bat  the  wealthy. 
About  200  years  ago,  however,  a  mode  waa 
devised  of  printing  or  painting  a  pattern  on 
sheets  of  paper,  and  pasting  them  againat  the 
walls  of  a  room.  These  ara  Piqwr-Hang- 
ings,  and  they  have  greatly  contributed  to  the 
comfort  and  cleanliness  of  domestio  apar^ 
ments. 

There  are  three  modes  of  produeing  the 
required  device: — 1.  Wooden  blocks  are 
carved  representing  in  relief  the  outlines  of 
the  figure ;  an  impression  is  taken  fkom  theae 
blocks,  and  the  device  is  completed  by  paint* 
ing  with  a  pencil.  9.  A  aheet  of  paper,  leather, 
tin,  or  copper,  is  cut  out  into  the  required 
device,  and  laid  on  the  paper  to  be  atained ;  a 
brush,  dipped  in  a  coloured  pigment,  and 
worked  over  the  surfaoe  of  the  perforated 
plate,  conveys  the  pigment  through  all  the 
perforations,  and  forma  a  pattern  on  the 
paper.  S.  A  block  is  carved  for  each  of  the 
colours  to  be  employed,  and  an  impresaion 
f^om  all  the  blodts  in  avcceaaion  Alls  op  the 
design  on  the  paper.  The  ffantof  ttieaamedaa 
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18  too  slow  and  oosUy  for  ordinary  use ;  the 
second  prodoces  imperfect  ontlines,  and  is 
now  chiefly  employed,  under  the  name  of 
StencUiingf  to  paint  a  pattern  on  the  phister 
walls  of  a  room,  without  using  paper> 
hangings.;  the  third  is  the  mode  almost  ez- 
olusively  employed  at  the  present  day.  Each 
block  is  fbmished  with  small  pins  at  the  comers, 
by  the  aid  of  which  the  successive  impressions 
are  mode  to  correspond  properly.  As  many 
as  seven  or  eight  colours  are  sometimes  em- 
ployed in  one  pattern,  and,  generally  speaking, 
there  must  be  as  many  blocks  as  there  are 
colours. 

Progress  is,  however,  now  being  made 
towards  the  application  of  cylinder-printing 
to  paper  hangings.  Hitherto  these  piqpers 
have  not  vied  in  beauty  with  block-prints ;  but 
some  of  the  London  houses  have  recently 
succeeded  in  producing  beautifiil  specimens 
by  the  cylinder,  in  which  six  or  eight  colours 
are  printed  by  one  passage  through  the 
machine.  ▲  single  machine  is  capable  of 
printing  in  one  hour  200  pieces  of  paper,  each 
12  yards  long ;  or  18,000  yards  per  day.  It 
serves  to  illustrate  the  advance  both  of  paper 
making  and  of  paper-staining,  that  the  paper 
upon  which  the  patterns  are  printed  by  cylin- 
der is  manufactured  in  lengths  of  2880  feet; 
each  length  is,  after  printing,  out  into  80 
pieces  of  12  yards  long  each. 

A  reduction  of  the  duty  charged  on  all  kinds 
of  paper  has  had  a  considerable  effect  in  ex- 
tending the  use  and  improving  the  manufac- 
ture of  paper-hangings. 

PAPEB     MANUFACTUBE.      In    early 
times  the  materials  used  for  writing  upon 
were  chiefly  such  as  only  required  some  httle 
mechanical  fashioning  to  fit  them  for  that 
purpose.    Smooth  flat  stones,  day  afterwards 
burnt,  waxed  boards,  plates  of  iron  or  metal, 
leaves  and  bark,  skins  and  intestines,  papyrus, 
and  parchmenti  were  all  employed.    The  art 
of  making  paper  from  fibrous  matter  reduced 
to  a  pulp  in  water  appears  to  have  been  first 
discovered  by  the  Chinese  about  the  year  95 
AJ>.    In  the  time  of  Ckmf^us  they  wrote 
with  a  style,  or  bodkin,  on  the  inner  bark  of 
the  bamboo.     The  Chinese  paper  is  made 
fh>m  the  inner  bark  of  the  bamboo,  but  the 
Chinese  also  make  paper  finom  cotton  and 
linen  rags,  and  a  coarse  yeUow  sort  for  wn^- 
pers  is  made  finom  rice  straw. 

In  respect  to  the  rise  of  this  manufacture 
in  England,  a  Mr.  Tate  is  said  to  have  had  a 
paper-mill  at  Hertford  early  in  the  16th 
century :  and  another  mill  is  stated  to  have 
been  established  in  1588  at  Dsrtford  in  Kent, 
bf  a  German,  who  was  kaighted  by  Queen 
Bliaabeth.    Great  improvements  were  intro- 


duced in  the  manufacture  by  Thomas  Watson, 
in  1718 ;  but  it  was  not  till  recent  times  that 
the  manufacture  reached  any  high  degree  of 
excellence. 

In  the  making  of  paper  any  fibrous  vegeta- 
ble substance  may  be  used,  such  as  bark, 
stalks,  tendrils,  hop-bine,  and  wheat-straw. 
Nothing  however  has  yet  been  found  to  answer 
so  well  as  linen,  hempen,  or  cotton  rags.  The 
sweepings  of  the  cotton-miUs  are  also  much 
used. 

In  all  kinds  of  paper-makiiig,  whether  from 
the  bark  of  trees  or  other  fibrous  matter,  or 
from  rags,  the  .general  process  is  the  same. 
The  fito>us  material  is  cut  and  bruised  in 
water  till  it  is  separated  into  fine  and  short 
filaments,  and  becomes  a  sort  of  pulp.  This 
pulp  is  taJcen  up  in  a  thin  and  even  layer  upon 
a  mould  of  wire  doth,  or  something  similar, 
which  allows  the  water  to  drain  ofE^  but  re- 
tains the  fibrous  matter,  the  filaments  of 
which  are,  by  the  process  of  reduction  to  pulp 
and  subsequent  drying  and  pressing,  so  inter- 
woven or  felted  together,  that  they  cannot  be 
separated  without  tearing,  and  thus  form 
paper.  The  rags  of  our  country  do  not  oon- 
stitnte  a  fourth  part  of  the  quantity  which  we 
use  in  making  paper:  Italy  and  Oennany 
furnish  the  prindpal  supplies. 

In  every  p^>ermill  Uie  first  busineas  is  to 
sort  the  rags  and  cut  them  into  small  pieces. 
This  is  done  by  women,  each  of  whom  is  pro- 
vided with  a  large  knife  to  cut  the  rags. 
Threads  and  seams  are  careftally  put  by  them- 
selves :  if  ground  with  the  doth  th^  would 
form  specks  in  the  p^[>er.  The  rags,  when 
cut,  are  thrown  into  five  or  six  different  eom- 
partments  of  a  large  chest,  aooordtng  to  their 
qualities.  Only  the  finest  linen  rags  are  used 
for  the  best  writing  p^>er,  but  cotton  aa  well 
as  linen  rags  are  now  used  for  printing.pi^Mr. 
Hempen  rags  an  used  for  coarse  PHMr«  ^nd 
old  cordage  and  tarred  ropes  I6r  brown  wrap- 
ping papers. 

The  rags  are  now  to  be  washed,  which  m 

done  either  with  hot  water  in  a  fialling.min,  or 

th^  are  subjected  for  some  hours  to  the  aetxm 

of  steam.    The  colour  is  taken  out  of  them 

by  a  carefiil  use  of  dilorine.    The  rags,  after 

being  washed,  are  suljected  to  the  aetioB  of 

a  revolving  cylinder,  the  surface  of  which  is 

fturnished  with  a  number  of  sharp  teeth  or 

cutters,  which  are  so  placed  as  to  act  agaaaat 

other  cutters  fixed  beneath  the  cylinder.  The 

rags  are  kept  immersed  in  water,  and 

jected  to  the  action  of  the  cutters  for 

hours,  tall  they  are  minutely  divided  and 

duced  to  a  thin  pulp. 

The  pulp,  or  iiuff^  as  it  is  tecfanieaDy  rillml, 
is  now  ready  to  be  made  into  paper,  whkSx  m 
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done  either  by  hand  or  by  maohine.    In  the 
hand  method,  the  staff  is  put  into  a  laige  Tat, 
and  is  kept  at  a  proper  temperature  either  by 
a  stove  or  steam-pipe,  and  the  fibrous  matter 
is  held  in  suspension  by  stiiring.    The  paper 
is  made  with  a  mouid  and  deckle.    The  mould 
is  a  shallow  squaro  frame  covered  with  wke- 
cloth,  and    a  little  larger  than  the  sheet 
intended  to  be  made  upon  it.     The  deckle 
is  a  very  thin  frame  of  wood  which  fits  close 
npon  the  mould,  and  is  required  to  retain  the 
stuff  on  the  mould,  and  to  limit  the  size  of 
the  sheet.    The  dipper,  or  vatman^  inclining 
the  mould  a  little  towards  him,  dips  it  into  the 
vat  with  the  deckle  upon  it,  and  lifts  it  up 
again  horizontally.  He  shakes  it  to  distribute 
the  stuff  equally,  and  the  water  drains  through 
the  wire.    He  lays  the  mould  on  the  edge  of 
the  vat,  and  takes  off  the  deckle,  which  he 
requires  to  apply  to  another  mould.    After  re- 
maining two  or  three  seconds  to  drain  the 
mould  is  taken  by  another  workman,   the 
coueheTf  who,  having  deposited  the  sheet  of 
paper  upon  a  piece  of  woollen  cloth,  returns 
the  mould  to  the  dipper,  who  in  the  meantime 
has  made   another  sheet,  which  stands  on 
the  vat  ready  to  be  couched  upon  another  felt 
spread  over  the  former  sheet.    Thus  they 
proceed  till  they  have  made  a  pile  of  sheets, 
ealled  a  pott,  consisting  of  six  or  eight  quires. 
This  po6t«  with  its  felts,  is  placed  in  the  vai- 
frtu,  and  subjected  to  a  strong  pressure  to 
force  out  the  superfluous  water,  and  to  give 
firmness  and  solidity  to  the  paper.    The  pile 
is  then  removed  from  the  vat^press,  the  felts 
taken  out,  and  the  sheets  are  pressed  agamby 
themselves.    They  are  then  taken  from  the 
press  and  hung  up,  Ave  or  six  together,  in  the 
diying-room. 

Writing-paper  is  dipped,  Ave  or  six  sheets 
together,  into  a  tub  of  size,  and  afterwards 
pressed  to  force  out  the  superfluity.  It  is 
then  hung  up  again  in  the  drying-room. 
Printing  paper  is  sized  in  the  stuff.  Every 
sheet  is  now  examined,  imperfections  re- 
moved, and  bad  sheets  taken  out  A  large 
pUe  of  paper  is  then  made,  and  pressed  with 
great  force,  to  render  the  sheets  quite  flat  and 
smooth.  The  pile  is  then  taken  down,  sheet 
by  sheet,  and  another  made,  by  which  new 
surfaces  are  brought  in  contact  with  each 
other,  and  the  pile  again  pressed  strongly. 
This  operation,  which  is  called  parting,  is  done 
two  or  three  times  for  the  best  papers.  The 
paper  is  now  counted  into  quires,  folded,  and 
packed  up  into  reams. 

Various  wire-marks,  or  water-marks,  as 
tliey  are  called,  were  formerly  applied  to 
paper  to  distinguish  it  Hand-made  paper  ia 
now  commonly  marked  with  the  name  of  the 


,  and  the  date  of  the  year  when  it  was 
made. 

The  paper  making  machine,  invented  by 
Fourdrinier,  and  improved  by  Dickinson  and 
others,  is  a  very  beautiAil  combination  of 
mechanism.    The  pulp  is  first  made  to  flow 
from  the  vat  upon   a  wire  frame  or  sifter, 
which  moves  rapidly  up  and  down  so  as  to 
force  the  fine  filaments  of  pulp  through  the 
wire  whilst  it  retains  any  knots  and  lumps. 
The  pulp  then  flows  over  a  ledge  in  a  regular 
and  even  stream,  and  is  received  upon  an 
endless  web  of  wire  gauze,  which  presents 
a  surface  of  five  or  six  feet  long.    The  wire 
web  moves  forward  with  a  motion  so  regulated 
as  to  determine  the  thickness  of  the  paper  i 
at  the  same  time  a  lateral  motion  is  given 
to  the  wire  web,  which  assists  to  spread  the 
pulp  evenly,  and  also  to  facilitate  the  separa- 
tion of  the  water ;  by  which  means  the  pulp 
solidifies  as  it  advances,  and  is  at  the  same 
time  prevented  fh>m  flowing  over  the  sides  by 
straps  which  regulate  the  width  of  the  pi^r. 
Before  the  thickened  pulp  leaves  the  wire  web, 
it  is  pressed  by  a  roller  covered  with  felt,  and 
is  then  taken  up  by  an  endless  web  of  felt 
which  forms   an    inclined  plane;   the  web 
absorbs  a  fiirther  portion  of  the  moisture. 
The  pulp  is  now  seized  by  a  pair  of  rollers, 
between  which  it  is  pressed,  and  then  it  passes 
upon  another  inclined  plane  of  felt,  which 
conducts  it  to  another  pair  of  pressing  rollers. 
The  pulp  is  now  paper,  and  only  requires  to 
be  made  dry  and  smooth.    To  effect  these 
objects  the  machinery  conducts  it  over  the 
polished  surface  of  a  large  i^linder  heated  by 
steam  ;   from  this  cylinder  it  passes   to  a 
second,  larger  and  hotter ;  and  then  to  a  third, 
which  is  still  hotter  than  the  second.    After 
this  it  is  subjected  to  the  pressure  of  a  wool- 
len doth,  which  confines  it  on  one  side  while 
the  cylinder  smooths  it  on  the  other.    It  is 
then  conducted  by  another  roller  to  a  reel,  on 
which  it  is  wound,  perfectiy  dry  and  smooth, 
and  ready  to  be  cut  into  sheets  for  use.    In 
two  or  three  minutes  the  pulp,  which  is  intro- 
duced upon  the  wire  web  at  one  extremity  of 
the  maohine,  is  delivered  at  the  other  in  the 
state  of  perfect  paper.    In  many  of  the  paper 
machines,  a  partial  vacuum  is  produced  under 
the  endless  wire  web  by  means  of  large  air- 
pumps  or  of  revolving  fans  ;  and  the  atmos- 
phere is  thus  made  to  press  upon  the  pulp, 
whereby  the  moisture  is  forced  through  the 
wire. 

Machines  for  cutting  paper  into  sheets  of 
any  required  size  have  been  invented,  in  many 
varieties:  they  are  separate  finom  the  paper 
making  machine,  and  are  beautiftd  contri- 
vances.   One  recenUy  introduced  hy  Messrs* 
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Mettelf;  and  cilkd  tiie  Indtstriil  Cuttang 
Machine,  has  a  sharp  hkde  which  works  upon 
h  horizontal  table.  One  end  of  the  blade  is 
eonnected  with  a  lever  moved  by  wheel  work ; 
and  as  the  wheels  revolve,  the  blade  is  brought 
down  with  a  cutting  action.  The  machine 
may  be  worked  either  by  steam  or  by  hand 
power;  and  it  is  calculated  not  only  for 
paper  makers,  but  for  all  trades  in  which 
papers  or  pasteboard  have  to  be  cut. 

In  respect  to  commercial  and  fiscal  vegnla- 
tions,  the  paper  trade  ia  liow  deservedly 
attracting  pubUe  attention,  with  a  view  to  tiie 
t>dmoval  of  a  duty  which  is  found  not  only  to 
be  financially  oppressive,  but  to  be  hurtfhl  in 
a  literary  point  of  view.  The  publisher  of 
the  present  work,  and  other  publishers  con- 
cerned itt  the  issue  of  low-priced  but  carefully 
prepared  publications,  have  shewn  that  a  pre- 
tnium  is  paid  to  inferior  literature,  to  *  literary 
garbage,'  by  the  existing  duty  on  paper ;  and 
that  many  veil  planned  but  not  profitable 
works  would  have  yielded  a  suflicient  profit 
had  not  this  duty  exerted  its  repressing  influ- 
ence* 

The  ^uantit^  of  paper  charged  Kith  excise 
duty  in  the  United  Kingdom  hi  the  last  three 
years  was  i-— • 

1B48  m,6ao,»01be. 

1649  182,182,000    „ 

1860 U1,08M^^    » 

The  quantities  exported  to  foreign  countries 
were  as  follows : 

1648  5,180,266  lbs. 

1848  5,966,819    „ 

1660 V64,584    „ 

In  other  words,  our  exports  of  pfl^er  amottnt 
to  only  four  oi^  five  per  cent  of  our  mannfae- 
tnre. 

PAPISR-MAGHfe,  is  the  fVench  term  for 
a  preparation  of  moistened  paper,  of  which 
tnany  attioles  are  manulhetured  in  England, 
IVaoce,  and  Germany.  Two  modes  are 
adopted  of  making  artides  of  this  land :  1,  by 
glueing  or  pasting  diifereat  thicknesses  of 
paper  together ;  2,  by  mixing  the  substance  of 
the  paper  into  a  pulp  and  pressing  it  into 
moulds.  The  fint  mode  is  adopted  principally 
for  those  aitielee,  such  as  trays,  Ac,  in  which 
a  tolerab^  plain  and  flat  suifihce  is  to  be  pro- 
duced. Common  millboard,  such  as  forms 
the  covers  of  books,  may  convey  some  idea  of 
this  sort  of  manufocture.  Sheets  of  strong 
paper  are  glued  together,  and  then  so  power- 
fully pressed  that  the  difierent  strata  of  peper 
become  as  one.  Blight  curvatures  may  be 
giten  to  such  pasteboard  when  damp  by  the 
use  of  presses  and  moulds.  Papier-Machft 
properiy  to  called,  however  is  that  which  is 
pfeaeed  into  moulds  in  the  state  of  a  pulp.  This 


pulp  is  either  paper-makefs  piilp,  or  is  more 
generally  made  of  cuttings  of  coarse  paper 
boiled  in  water,  and  beaten  in  a  mortar  till 
they  assume  the  consistence  of  &  paste,  which 
is  boiled  in  a  solution  of  gum-arabic  or  of  size, 
to  give  it  tenacity.  The  moulds  are  carved  in 
the  usual  way  and  the  pulp  poured  into  them, 
a  counter  mould  being  employed  to  make  the 
cast  nothing  more  thui  a  crust  or  shell,  as  in 
plaster  casts. 

Our  recent  Exhibitiohe  of  manufactnres 
have  presented  fow  articles  more  beaatifol 
than  those  formed  of  papier-maohi.  The 
firm  of  Messrs.  Jennens  and  Betthdge,  st 
Birmingham,  is  pre-eminent  for  prodactioiis 
in  this  department  of  industry. 

PARACHUTE.  Under  BALU>oit  a  brief 
account  is  given  of  aeronautic  ascents;  we  will 
here  say  a  few  words  concerning  the  attempts 
to  descend  fi*om  a  balloon.  A  parachnte  is  a 
machine  attached  to  a  balloon,  and  is  intended 
to  convey  the  aeronaut  gently  to  the  earth,  in 
ease  of  an  accident  happening  to  the  balloon. 
It  is  in  shape  like  an  ttmbreUa,  with  rop«s  or 
stays  fkstened  to  the  extremities  of  the  whtl^ 
bones,  and  brought  down  to  the  handle,  when 
thev  must  be  fixed,  so  as  to  prevent  the 
umbrella  firom  turning  inside  ootwanls. 
Instead  of  the  stick,  suppose  a  metal  tube  to 
be  fixed  in  the  centre,  with  a  rope  passing 
through  it,  attached  by  its  upper  extremity  to 
the  balloon  and  by  the  lower  end  to  a  tab  or 
car.  This  machine  is  a  parachute.  While 
ascending  it  will  be  like  a  dosed  umbrella,  bat 
it  may  at  any  moment  be  detached  from  the 
balloon  by  cutting  the  end  of  the  rcpe  which 
ties  it  to  the  car;  tlie  resistance  of  the  air 
will  then  cause  it  to  expand,  and  will  st  the 
same  time  retard  the  velocity  of  the  descent 

Machines  like  umbrellas,  to  break  tlie  faU 
firom  a  high  place,  were  used  in  Siam  two  cen- 
turies since  :  but  the  first  experiment  in 
Europe  with  such  a  machine  was  made  it 
Paris  in  1768  by  M.  le  Normand,  who  leaped 
safely  firom  A  window  of  a  house  with  a  stoat 
umbrella  of  thurty  inches  in  diameter  in  his 
hand.  M.  Blanchard  several  times  eaosed 
dogs  to  descend  from  great  heights  by  means 
of  parachutes ;  and,  in  IBOS,  M.  Garaeiin, 
who  five  years  before  had  made  a  like  descent 
at  Paris,  repeated  the  experiment  in  London. 
The  parachute  of  this  gentleman  was  S3  feet 
in  diameter ;  and  at  the  height  of  8000  feet, 
he  cut  the  rope  which  attached  him  to  tbe 
balloon.  The  descent  was  at  first  vwy  r*^  i 
but,  the  machine  at  length  expanding,  be 
came  to  the  ground  without  serious  injon* 
MadUe.  Otfnerin,  his  dani^ter,  descended 
twice  in  1618,  fh>m  great  elevations,  ft(f*^ 
rently  without  being  in  the  least  diseompoted- 
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la  li87  Mr.  CooUog  descended  near 
London,  ftOTX^  a  balloon,  hj  a  parachute  Ci)n- 
stnieted  in  the  fonx^  of  an  nmbrella  turned 
npaide  dovn.  The  parachute  was  84  feet  in 
diameler,  and  it  wae  Icept  open  by  a  wooden 
hoop,  Aa  soon  as  it  was  cut  aw^jr,  it  fell  with 
rapidity  |  its  vibralioQa  were  ^riolent,  the  hoop 
broke,  and  the  unfortunate  aeronaut  fell, 
dreadfulily  mntilaled,  to  the  ground.  Other 
parachute  descents  have  since  been  made. 

PABAPET,  is  alow  or  breast-high  wall  or 
fence,  to  serve  as  a  protection  on  bridges,  ter- 
races, platform-roofs,  Ac    In  Italian  archi- 
tecture parapets  are  generally  balustrades. 
In  gothio  architecture  the  parapet  is  merely 
a  eontinuation  of  the  wall  carried  up  above 
the  edge  of  the  roof,  and  fiuished  by  a  coping ; 
unless  maehicolated,  in  which  case  it  projects 
and  overhangs  the  walls  below.    In  the  Lorn- 
bardie  buildings  of  Italy  there  is  seldom  any 
parapet,  the  eaves  of  the  roof  finishing  the 
elevation.    The  seme  is  frequently  the  case 
in  the  Norman  style.    In  £Uxabethan  build 
ings    open  woric  parapets,  forming  various 
fantastieal  devices,  are  common.    In  engi- 
neering and  in  fortifipation  a  low  wall  is  often, 
in  like  manner,  called  a  par^iet. 

PABCHMENT  is  the  skin  of  the  sheep, 
Iambi  goat,  pig,  or  calf,  prepared  for  writing 
upon.  When  the  skin  is  divested  of  its  hair, 
or  wool,  it  is  placed  for  some  time  in  a  Ume- 
pit,  and  then  stretched  on  a  square  wooden 
frame  drawn  tight  by  pegs.  When  in  the 
frsme,  it  is  first  scraped  on  the  flesh  side  with 
a  blunt  iron,  then  wetted  with  a  moist  rag, 
covered  with  pounded  chalk,  and  rubbed  well 
with  pmniee-stone.  After  a  short  pause  these 
opemtions  are  r^eated,  but  without  chalk. 
The  skin  is  then  turned,  and  w^raped  on  the 
hair  side  once  only.  The  flesh  side  is  scraped 
once  more,  and  again  rubbed  over  with  chalk. 
All  this  is  done  by  the  skinner,  who  allows 
the  skin  to  dry  in  the  frame,  and  then  cuts  it 
out  and  aends  it  to  the  parchment-maker, 
who  repeats  the  operations  with  a  sharper 
tool,  u«ng  a  sack  staffed  with  flocks  to  lay  the 
skq;p  upon  instead  of  stretching  it  in  a  frame. 
Tho  relation  which  parohment-making 
bean  to  tanning  is  noticed  under  Lbatheb 
HanuFACTinis.  The  eostiiness  of  psrchment 
in  the  middle  sges  is  illustjrated  by  the  Pa- 
uMTMEst  MiNUScairn. 

PARING  AND  BUBNING,  are  the  two 
proeesaes  of  a  combined  operation  in  agricul' 
tore,  which  oonsists  in  cutting  a  thin  slice 
from  the  surface  of  land  which  is  overgrown 
with  grass,  heath,  fern,  or  any  other  plants 
which  form  a  sward  by  the  mattmg  together 
of  their  roots.  The  sods  are  allowed  to  diy 
in  tba  ran  to  a  certain  degree,  after  which 


they  are  arranged  in  heaps,  and  burnt  slowly, 
without  flame  or  violent  heat.    The  result  is 
a  mixture  of  burnt  earth,  charred  vegetabie 
fibre,  and  the  ashes  of  that  part  which  is  en- 
tirely conamnedt    The  olgect  of  this  opera- 
tion is  two-foid:   first,  to  kill  insects  ^nd 
destroy  useless  or  noxious  weeds  completely] 
and  secondly,  to  obtain  a  powerful  manurci 
impregnated  with  alkaline  salts  and  carbona* 
ceous  matter,  which  experience  has  shown  to 
be  a  very  powerful  promoter  of  vegetation. 
The  instruments  by  which  tliis  is  efiected  are, 
either  a  eommon  plough  with  a  very  flat 
share,  which  mpy  be  used  when  the  surface 
is  very  level  without  being  encumbered  with 
stones  or  large  roots,  as  in  low  moist  meadows, 
or  in  most  other  cases  fi  paring-iron  used  bv 
hand,  the  cross-bar  of  which  is  held  with  both 
hands ;  and  the  upper  parts  of  the  thighs, 
being  protected  \if  two  small  slips  of  board, 
push  the  instrument  into  the  ground,  so  aa 
to  cut  a  slice  of  the  required  thickness,  which 
is  then  turned  over  by  moving  the  cross 
handle.    The  labour  is  severe,  and  a  good 
workman  can  scarcely  pare  more  than  one- 
Bixth  of  an  acre  in  a  day. 

PABIS.  This  most  important  city,  besides 
its  distinguishing  features  in  other  respects, 
has  a  considerable  mauufacturing  population ; 
for  in  the  variety  and  extent  of  its  produc- 
tions of  industiy,  Paris  may  vie  with  most 
cities  of  the  world.  The  caipets  of  the  ma- 
nufactoiy  of  La  Savonnerie  and  the  tapestry 
of  the  Oobelins  are  well  known.  Cashmere, 
silk,  and  woollen  shawls ;  light  woollens,  cot- 
ton goods,  hosiery,  gloves,  fiats,  embroidery, 
lace,  and  other  articles  of  fashionable  attire ; 
jewi^ler}',  gold  and  silver  plate  and  trinkets, 
clocks  and  watches,  bronzes,  and  musical, 
mathematical,  and  philosophical  instruments ; 
paper-hangings,  houshold  furniture,  csr- 
riages,  sadleiy,  leather,  ^lue,  cutlery,  fire- 
arms, liqueurs,  and  confectionaiy,  are  made. 
Dyeing,  printing,  engraving,  and  lithography; 
the  manufacture  of  salts,  acids,  oxides,  and 
other  chemicals ;  the  refining  of  sugar,  tal* 
low-melting,  the  distillation  of  brandy  from 
poti^toes,  brewing,  and  the  manufacture  of  pota- 
to-8tarch, — all  are  carried  on  with  considerable 
activity.  The  Seine  furnishes  the  principal 
means  of  water-carriage :  it  is  navigable  for 
barges  and  other  smaU  craft  The  canals  of 
the  Ourcq,  St  Denis,  and  St.  Martin,  give  to 
Paris  water  communication  with  many  parts 
of  the  vicinity.  The  timber  brought  into 
Paris  is  immense.  Wood  is  the .  principal 
fuel  consumed  at  present,  but  the  consump- 
tion of  coal  is  gauung  ground.  The  markets 
for  the  sale  of  provisions  are  numerous  and 
generally  well  arranged. 
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There  are  some  curious  industrial  sfcatislica 
in  which  London  and  Paris  are  eompared, 
contained  in  a  recently  published  report  to 
the  French  government,  by  M.  Darcy,  divi- 
sional inspector  of  the  Ponts  et  Chaussees, 
who  has  been  to  England  to  obtain  information 
relative  to  the  macadamized  roads.   The  total 
surfacd  of  London  is  said  to  be  210,000,000 
square  metres ;  its  population,l,924,000 ;  num- 
ber of  houses  260,000 ;  length  of  tiie  streets, 
1,126,000  metres ;  surface  of  the  streets,  not 
including  the  foot  pavement,  6,000,000  me- 
tres ;  length  of  the  sewers,  639,000  metres. 
The  total  surface  of  Paris  is  84,879,016  square 
metres;   population,  1,053,879;  number  of 
houses,  20,526 ;  length  of  the  streets,  425,000 
metres ;  surface  of  the  streets,  exdusive  of 
the  foot  pavement,  3,600,000  square  metres ; 
length  of  the  sewers,  135,000  metres ;  surface 
of  the  foot  pavement,  888,000  metres.    Thus 
in  London  every  inhabitant  corresponds  to  a 
surface  of  more  than  100  square  metres ;  at 
Paris  to  only  34  metres ;  which  shews  that  Paris 
is  much  more  densely  populated  than  London. 
In  London  the  average  of  inhabitants  for 
each  house  is  7| ;  at  Paris,  34.    The  Boule- 
vards of  Paris  is  the  part  where  the  greatest 
traffic  takes  place,  and  the  following  are  the 
results  of  the  observations  of  M.  Daroy  on 
the  subject : — On  the  Boulevard  des  Capu- 
cines  there  pass  every  24  hours  9,070  horses 
drawing  carriages;    Boulevard  des  Italiens, 
10,750 ;     Boulevard    Poissonni^    7,720 ; 
Boulevard  St  Denis,  9,609;  Boulevard  des 
Filles  du  Calvaire,  5,859 ;  general  average  of 
the  above,  8,600.    Bue  du  Faubourg  St  An- 
toine,  4,300;  Avenue  des  Champs  Elystes, 
8,959.    Other  items  are  given  respecting  the 
traffic  in  the  London  streets ;  but  these  seem 
to  be  of  doubtAil  accuracy. 

The  numerous  Industrial  Exhibitions  at 
Paris  have  been  noticed  in  the  Introduction, 

PAB'THEKON.  This  far-famed  structure, 
the  temple  of  Minerva,  is  situated  on  the 
Acropolis  of  Athens.  It  was  erected  in  the 
time  of  Pericles  (about  b.c.  448).  This 
temple  has  always  been  considered  the  most 
refined  example  of  the  Grecian  Doric  style, 
and  one  of  the  noblest  monuments  of  anti- 
quity. Tet  its  grandeur  is  by  no  means 
owing  to  its  extraordinaxy  dimensions,  since 
in  point  of  size  it  falls  far  short  of  many 
other  structures,  modem  as  well  as  ancient, 
its  extreme  length  being  only  228  feet,  and 
its  breadth  100,  and  the  interior  of  the  cella 
only  145  feet  by  63  feet  This  temple  had 
columns  along  its  sides  and  at  both  ends, 
viz.,  eight  beneath  each  pediment,  making  in 
all  46  columns,  there  being,  including  those 
at  the  angles,  17  on  each  side,  or  16  inter- 


oolumns.  Besides  these  external  colomns, 
there  was  likewise  a  range  of  inner  colomns 
at  each  end.  The  cella  or  body  of  the  tem- 
ple was  hypiethral,  that  is,  the  central  space 
between  the  columns  along  each  side  wss 
open  to  the  sky.  Even  in  its  present  shat- 
tered and  mangled  state,  the  temple  is  the 
admiration  of  all  travellers  and  artists  who 
have  beheld  it  The  chief  portion  of  the 
sculptures  of  the  edifice  were  remoTed  by 
Lord  Elgin.  [Elozn  Mibblbs.J  One  object 
of  art  that  originally  decorated  the  interior  or 
shrine  was  the  chryselephantine  (gold  and 
ivoiy)  statue  of  Minerva,  89  feet  high,  which 
was  the  work  of  Phidias.  Since  the  estab- 
lishment of  King  Otho's  government  (18-30), 
excavations  have  been  made  on  the  Acropolis 
and  around  the  Parthenon,  and  a  great  nam- 
her  of  fragments  of  sculpture  and  architecture 
have  been  brought  to  light  Some  of  the 
fallen  columns  have  also  been  replaced,  and 
measures  taken  to  restore  the  structure  as 
far  as  drcumstanoes  will  permit  In  the 
British  Museum  are  two  models  of  the  Par- 
thenon, on  a  large  scale,  one  in  its  roinoos 
state,  and  the  other  a  restoration  with  the 
sculptures  in  their  respective  situations. 

PASTILES.  These  are  used  either  to 
diffiise  an  agreeable  odour,  or  more  usually 
to  hide  some  offensive  odour.  They  are 
made  somewhat  cone-shaped,  so  as  to  bon 
slowly.  Many  different  oombinatLona  of  o&r 
riferouB  substances  are  employed  in  their 
manufacture.  One  kind  is  made  of  gun 
benzoin,  tolu  balsam,  sandal  wood,  ehircoal* 
tragacanth,  labdanum,  nitre,  gum  arabic,  and 
cinnamon-water.  Other  kinds  resemUe  this 
nearly  in  the  solid  ingredients,  but  substitate 
rose  water,  essence  of  orange,  essenoe  of 
vanilla,  or  oil  of  cloves,  foft  the  onnamon 

water 
PASTES.    The  pastes  or  vitrifiaMe  mate- 

rials  which  are  employed  to  imitate  gems  for 
cheap  jewelleiy  are  notioed  under  Qevb  and 
Qlass  Manufacture. 

PASTUBE  LAND.  The  pastnnge  of 
cattle  is  now  a  part  of  regular  husband^. 
The  land  which  affords  the  herbage  for  cattle 
forms  part  of  private  possessions,  and  a  rM^ 
is  paid  for  its  use.  Pastures  are  now  fenced 
and  protected,  and  pains  are  taken  to  im- 
prove them,  BO  as  to  maintain  many  more 
cattle  and  sheep  than  they  would  in  th«r 
natural  state.  Whenever  pastures  are  hired, 
the  rent  is  always  reckoned,  not  by  the  extent 
of  surface,  but  by  the  stock  which  can  w 
maintained  upon  it  Thus,  in  Switiertod, 
the  mountun  pastures  are  divided  into  por 
tions  of  twenty,  forty  or  more  cows.  1' 
Soothmd  they  reokon  sometimes  by  the  own 
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ber  of  1>ii]lock8  which  can  be  reared,  and 
sometimes  by  the  nmnber  of  sheep  which 
can  be  kept.  In  many  places  pasturing 
has  been  foimd  much  more  productiTe  than 
eoUiTalion ;  and  some  large  proprietors  have 
concerted  great  tracts  of  land  from  arable 
into  pasture  funis.  Pastures  are  seldom  im- 
pvoTed  with  manure,  which  is  generally  re- 
served for  arable  land,  or  grass  land  intended 
to  be  mown  for  hay :  but  if  richness  is  rain- 
able  in  a  pasture,  it  win  well  repay  the  expense 
of  manuring. 

PATENTS;  PATENT  LAWS.  The  ob- 
jeot  of  patents  is  to  encourage  useful  inven- 
tions. Before  applying  for  a  patent  for  an 
invention,  two  considerations  are  necessary : 
first,  what  is  entitled  to  a  patent ;  and  next, 
whether  the  invention  has  the  requisite  con- 
ditions. In  the  first  place,  the  machine, 
operation,  or  substance  produced,  for  which  a 
patent  is  solicited,  must  be  new  to  public  use, 
either  the  original  invention  of  the  patentee, 
or  imported  by  him  and  first  made  public  here. 
A  patent  may  be  obtained  for  England,  Ire- 
land, or  Scotland,  although  the  subject  of  it 
may  have  been  publicly  Imown  and  in  use  in 
either  or  in  both  of  the  other  two  countries. 
In  the  second  place,  the  sulgeet  of  the  inven- 
tion must  be  useM  to  the  public,  something 
^iplicable  to  the  production  of  a  vendible 
article.  The  discovery  of  a  philosophical 
prindple  is  not  entitled  to  such  protection: 
raeh  principle  must  be  applied,  and  the  man* 
ner  of  such  application  is  a  fit  subject  for  a 
patent. 

An  invention  entitied  to  patent  may  be  a 
new  eombination  of  mechanical  parts,  whereby 
a  new  machine  is  produced,  although  each  of 
the  parts  separatdy  be  old  and  well  known ; 
or  an  improvement  on  any  machine,  whereby 
Boeh  machine  is  rendered  capable  of  per- 
fonning  better  or  more  beneficially ;  or  when 
the  Tendible  substance  is  the  thing  produced 
either  by  chemical  or  other  processes,  such 
as  medicines  or  fabrics;  or  where  an  old 
snhetance  is  improved  by  some  new  working, 
the  means  of  producing  the  improvement  is 
in  most  eases  patentable.  If  the  inventor 
think  that  the  machine,  operation,  or  sub- 
stance produced  comes  tmder  any  of  these 
enumerations,  and  that  it  is  new,  and  likely 
to  be  nseful  to  the  public,  he  must  proceed 
in  the  form  required  by  law  to  obtain  the 
letters  patent. 

The  chief  clause  in  a  patent  grants  the 
sole  use  of  the  invention  to  the  inventor  for 
fourteen  years,  whereby  all  other  persons 
are  restrained  firom  using  the  invention  with- 
out a  licence  in  writing  firom  the  patentee ; 
sad  persona  axe  restricted  from  imitating  the 


invention,  or  making  any  addition  thereunto 
or  subtraction  therefrom,  with  intent  to 
make  themselves  appear  the  inventors. 
Another  clause  declares  that  the  patent  shall 
be  void,  if  contrary  to  law  or  prejudicial  and 
inconvenient  to  the  public  in  general,  or  not 
the  invention  of  the  patentee,  or  not  first  in  • 
troduced  by  him  into  this  country.  A  patent 
may  be  shared  among  any  number  of  persons 
up  to  twelve.  The  specification  of  a  patent 
must  show  exacUy  in  what  the  invention  con- 
sists for  which  a  patent  has  been  granted, 
and  it  must  give  a  detailed  account  of  the 
manner  of  effecting  the  object  set  forth  in 
the  titie;  it  must  describe  exactly  what  is 
new  and  what  is  old,  and  must  claim  exclu- 
sive right  t<k4he  former;  the  introduction  oi 
any  part  that  is  old,  or  the  omission  of  any 
part  that  is  new,  equally  vitiates  the  patent 
The  patent  is  granted  on  condition  that  such 
ftxll  and  accurate  information  shall  be  given 
in  the  specification  as  will  enable  any  work- 
man or  other  qualified  person  to  make  or 
produce  the  object  of  the  patent  at  the  expi- 
ration of  that  term,  without  any  ftirther  in- 
structions. 

If  a  patentee  finds  that  the  time  allowed 
him  by  the  patent  is  not  sufficient  to  remu- 
nerate him  for  the  trouble  and  expense  of 
his  invention  and  patent,  he  may  apply  for 
an  extension  of  the  term.  Any  person  wish- 
ing to  oppose  the  extension,  must  enter  a 
caveat  at  the  Privy  Council  Office,  and  the 
petitioner  and  enterer  of  the  caveat  are  heard 
by  their  counsel  before  the  Judicial  Com- 
mittee, which  reports  to  the  crown  ;  and  the 
crown  is  authorised,  if  it  shall  think  fit,  to 
grant  new  letters  patent  for  the  same  inven- 
tion for  a  term  not  exceeding  seven  years 
after  the  expiration  of  the  first  term. 

The  assemblage  in  London,  in  1851,  of  a 
larger  amount  of  manufactured  articles  than 
were  ever  before  collected  in  one  place,  has 
led  to  anxious  discussions  concerning  the 
patent  laws.  It  has  been  long  felt  that  these 
laws  are  clumsy,  tedious,  costiy,  and  ux^ust : 
a  constant  source  of  vexation  to  those  whose 
ingenuity  has  developed  new  machines  or 
processes,  and  who  wish  to  receive  a  fair 
conmierdal  advantage  finom  that  ingenuity. 
Foreigners  are  still  more  anxious  that  any 
new  combinations  or  inventions  which  they 
UMiy  exhibit  in  England  should  not  be  copied 
by  dishonest  persons  in  this  cotmtiy,  without 
some  recognized  means  of  securing  a  right 
and  property  to  the  real  inventors.  The 
government,  the  legislature,  the  legal  pro- 
fession, and  the  Commissioners  for  the  Indus- 
trial Exhibition,  have  all  felt  that  changes  in 
the  existing  patent  laws  are  necessary ;  and 
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cMmnittAM  havt  heva  i^poiatod,  hj  difilvraDt 
bodiest  to  ioTestigato  the  snbject  So  far  as 
relataa  to  detigm  rather  than  to  inventiont^ 
certain  improyements  hare  been  introduced 
which  are  noticed  under  Dksiohb.  A  bill  is 
now  before  the  legislature,  intended  to  meet 
some  of  the  eidls  of  the  system  generally,  and 
to  apply  specially  in  some  danses  to  the 
Great  Sxhibition ;  but  so  much  diversity  of 
opinion  prevails  concerning  the  best  mode  of 
canying  out  the  improvements,  that  little  can 
be  said  respecting  the  probable  character  of  the 
fbtore  regulations  on  this  important  subject 

PAVEMENTS.     [Boadb;   Tbssxlitsi) 
Floods.] 

PEAELASH.    [PoTAssxuif.] 

PEARLS;  PEABL  FISHESX-  ^Jj;^ 
is  a  small  concretion  which  is  formed  within 
the  herd  envelope  of  a  sheU-fish.  The  pearl 
oyster  nearly  resembles  in  shape  the  common 
English  oyster,  but  is  larger,  being  usually 
about  three  inches  in  diameter.  The  pearls 
are  most  commonly  contained  in  the  shell ; 
but  sometimes  they  are  found  in  the  thiokest 
and  most  fleshy  part  of  the  oyster.  A  single 
oyster  will  frequently  contain  several  pearls ; 
and  it  is  on  record  that  one  has  been  known 
to  contain  a  hundred  and  fifty.  The  pearl 
itself  is  supposed  to  be  the  result  of  some 
aceidental  deposit  or  extravasation  of  the 
liquor  secreted  by  the  animal  in  the  gradual 
enlaigement  of  its  shell — ^veiy  small  in  the 
first  instance,  but  increased  by  successive 
layers  of  pearly  matter. 

The  beautiful  substance  called  (somewhat 
expressively)  mother  qf  peari^  is  the  hard 
silvery,  brilliant  internal  layer  of  shells,  es- 
peciaUy  oyster  sheUs,  and  more  parUcularly 
the  pearl  oyster.  In  English  oysters  this 
substance  is  too  thin  to  be  workable  for 
manufacturing  purposes ;  but  the  oysters  of 
the  eastern  seas  yield  it  of  considerable 
thickness.  The  bnlliant  hues  which  distin- 
guish mother  of  pearl  do  not  depend  upon 
the  nature  of  the  substance,  but  on  an  ex- 
quisitely fine  series  of  tairom  upon  the  sur- 
face, wMch  shed  a  brilliant  reflexion  of  colours 
according  to  the  angle  at  which  the  light  falls 
on  them.  Much  care  is  required  in  working 
this  delicate  substance;  but  it  may  be  cut  by 
saws,  files,  and  drills,  with  the  ooirosive  sid 
of  sulphuric  or  muriatic  acid.  It  is  polished 
by  colcothar  of  vitrioL  In  aU  those  orna- 
mental manufactures  where  pearl  is  said  to 
be  used  for  flat  surfaces,  such  as  inlaying, 
mosaics,  buttons,  knife-hsndles,  Ac,  it  is  not 
real  pearl,  but  mother  of  pearl,  that  is  em- 
plpyed. 

The  Pearl  Fuhery^  or  the  fishing  for  pearl 
oysters,  is  an  important  employment  on  ooasts 


where  this  partieolar  kiad  of  fiab  ahmnids.  The 
chief  fisheries  are  on  the  west  coast  of  Ceylon, 
on  the  Coromandel  coasti  on  Uie  shores  of 
the  Persian  Gulf,  on  the  ooast  of  Algieis,  on 
the  shores  of  the  Sooloo  Islands,  in  the  B«y 
of  Panama,  and  on  the  Paoifle  eoest  of  seme 
of  the  South  American  States.    The  Ceylon 
fisheiy  is  a  monopoly  of  the  British  goven- 
ment|  and  the  Coromandel  fisheiy  is  %  mono- 
poly of  the  East  India  Company ;  but  4he 
rent  at  which  the  fisheries  are  let  out  seldom 
pays  more  than  the  expense  of  superiatend- 
anoe.    In  the  Persian  Qulf  (he  fisheiy  often 
yields  nearly  100,00(M.  of  pearis  in  two  months. 
The  oysters  are  procured  by  diving.    In  the 
Ceylon  fisheiy  about  I^OO  or  liCX)  diveis  aie 
usually  emplc^ed.    The  share  of  profits  gives 
each  individusl  fti .  to  0«.  per  day  for  the  tine 
he   is  employed;    the    prioe   of    ordinary 
labour  being  6ifi  per  day.    But  each  bank 
being  available  only  for  one  period,  of  about 
20  days  in  every  7  years,  sometimes  the 
fisheiy  is  smaller,  and  sometimes  there  is 
none  at  all ;  and  in  no  season  doee  it  last  for 
more  than  80  or  35  days,  commeneing  with 
the  calm  weather  about  the  6th  of  March. 
The  diveis,  in  0  or  7  fathoms  water,  remain 
immersed  fh>m  60  to  5A  seconds,  veiy  rarely 
longer.    A  reward  being  oflSared  to  him  who 
should  remain  the  longest  under  water,  it 
was  gained  by  one  who  remained  87  seconds. 
The  diver's  sack  is  not  fastened  round  his 
neck,  but  is  attached  to  a  oord  held  \xj  the 
man  in  the  boat  above ;  and  it  is  pulled  up 
when  full  at  the  signal  of  the  diver,  who,  Lf 
he  dhoose,  is  drawn  up  with  it    So  far  from 
the  occupation  being  unhealtJy,  it  is  the  bdief 
of  the  natives  that  divers  live  longer  than 
other  labourers ;  and  its  short  sesson  is  held 
as  a  gainful  holiday  by  the  divers  themselves, 
who  at  other  timea  are  engaged  in  ordinary 
labour.    If  the  oyster  is  taken  before  seven 
years   old,  its   pearls   are  imperfiKtly  de- 
veloped. 

When  the  oysters  ani  brought  to  landi,  they 
are  thrown  into  a  pit  and  allowed  to  rot, 
whereby  the  pearls  can  be  extraoted  without 
i^juiy  to  their  delicate  struetare.  The  pearls 
do  not  undergo  much  prepsration  to  fit  them 
for  oniament,  as  sn  iixegularly  abided  pearl 
is  regarded  as  being  but  little  infMior  to  a 
symmetrical  one.  Various  kinds  of  drills  an) 
employed  to  bore  holes  through  the  pearls ; 
and  the  powder  of  ground  peaila  is  aoin** 
times  employed  to  polish  theni. 

A  vessel  arrived  at  London  in  th«  eav^ 
part  of  1861  from  Panama,  with  no  fewer 
than  9,104,000  pearl  ahells;  to  be  UMd,  we 
may  presume,  as  mother  of  pearl.  This 
the  largest  importation  ever  kaowa. 
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The  mode  of  iinitatiiig  pearls  is  de6Gril)ed 
under  OcMd. 

Peat  is  a  stlbstanee  of  Tegetable  origin, 
found  whererer  the  soil  has  been  long  soaked 
with  w&ter  which  has  no  outlet  and  does  not 
eonpletelx  evaporate  by  the  heat  of  the  sun. 
When  dried  peat  is  examined,  it  is  found  to 
consist  of  roots  and  fibres  in  eyeiy  stage  of 
decomposition,  horn  the  natural  wood  to  the 
completely  blsck  vegetable  mould.  Prom 
the  nature  of  its  formation  under  the  surface 
6f  the  wiCter,  it  acquires  a  portion  of  tannin, 
which  has  the  property  of  preserving  animal 
and  vegetable  matter  from  decomposition. 
Hence  large  branches  and  tronks  of  trees  are 
found  imbedded  in  peat,  which  have  no  mark 
of  decomposition,  except  what  may  have  taken 
place  before  the  wood  was  completely  im- 
mersed in  the  peai  Peat  contains  sdl  the 
elements  of  the  richest  manure,  and  may  by 
an  easy  process  be  converted  into  humus :  for 
tliis  purpose  the  agenov  of  alkalies  is  the  most 
efiectual.  If  the  tannm  be  decomposed,  that 
of  the  vegetable  fibre  will  go  on,  and  soluble 
humus  will  be  formed.  When  peat  is  newly 
dug  up,  if  caustic  lime  be  added  to  it  before  it 
18  dry,  the  moisture  of  the  peat  slakes  the 
lime,  which  acts  on  the  gallic  acid  in  the  peat 
and  neutralises  it.  If  Diis  mixture  be  then 
excited  to  fermentation  by  the  addition  of 
animal  matter,  such  as  urind  or  dung,  oxygen 
is  absorbed  and  carbonic  acid  evolved;  and 
the  residue  is  converted  into  an  excellent  ma- 
nure, containing  much  soluble  humus.  The 
same  may  be  effected  more  slowly  by  mixing 
peat  with  clay  or  marl,  and  allowing  the  mix- 
ture to  remain  exposed  to  the  atmosphere  for 
a  considerable  time,  frequently  turning  it 
But  nothing  accelerates  this  process  like  the 
addition  of  putrescent  animal  matter,  which 
acta  as  a  ferment  and  greaUy  hastens  the 
decomposition. 

The  soils  for  which  peat  forms  the  heat 
manure  are  the  chalky  and.  clayey.  Sand  has 
too  little  tenacity;  it  lets  the  gases  produced 
by  the  decomposition  escape,  instead  of 
attracting  them,  as  day  and  chalk  do,  and 
thus  preventing  their  escape. 

Coincident  with  the  present  Plax  movement 
is  ao  enterprise  for  converting  the  peat  of  Ire- 
land into  charcoal.  The  Insh  Amelioration 
Society  has  already  made  a  good  beginning 
in  this  work.  The  charcoal  thus  obtained 
is  not  only  liighly  valuable  in  the  smelting  of 
iron  and  other  metals,  but  comes  into  action 
as  a  most  useful  ally  in  the  sanitary  and  eco- 
nomical measures  that  are  now  making  such 
progress.  As  a  deodoriser,  it  is  the  best  sub- 
stance yet  discovered,  and  by  its  sgency  the 
most  oilensiYe  matter  is  converted  into  per- 


fectly inoffensive  and  highly  nutritious  ma- 
nure, tt  has  already  been  largely  contracted 
for,  to  purify  the  sewerage  of  tlie  metropolis, 
and  to  convert  its  nuisances  into  a  source  of 
profit  As  the  manufacture  of  this  charcoal 
increases,  the  inducement  to  reclaim  land 
will  be  multiplied.  Already  round  each  char- 
coal factoxy  a  rim  of  cottage  gardens  spreads, 
and  the  land,  relieved  firom  the  load  of  other- 
wise unprofitable  peat,  produces  the  crops  of 
a  virgin  soil. 

A  British  and  Irish  Peat  Company,  too,  is 
in  process  of  formation,  in  which  English 
capitalists  propose  to  assist  in  the  work.  This 
company  was  suggested  with  reference  rather 
to  Bartmoor  peat  than  to  Irish  peat ;  but  if 
available  for  one,  it  would  also  for  the  other. 
The  company  profess  to  be  able  to  obtain 
naphtha,  paraffine,  fixed  oil,  volatile  oil, 
acetate  of  lime,  and  sulphate  of  ammonia, 
from  peat,  at  profitable  prices ;  but  the  cor- 
rectness of  the  calculations  requires  the  test 
of  experience. 

PEDAL.  In  musical  instruments  pedals  are 
of  two  kinds : — 1.,  those  keys  which  are  acted 
on  by  the  feet  of  the  performer ;  2,  the  levers 
acting  on  the  swell  of  the  organ,  and  on  the 
stops ;  and  also  those  of  the  pianoforte  and 
harp.  The  foot  pedals  of  the  organ  play  cer- 
tain keys ;  the  stop-pedals  or  levers  of  the 
same  instrument  bring  into  play  distinct 
groups  of  pipes ;  the  foot  pedal  of  the  piano- 
forte raises  tiie  dampers  from  certain  strings ; 
the  foot  pedals  of  the  harp  raise  the  tone  of 
the  strings  half  a  note, 

PEDOMETER.  This  ingenious  instru- 
ment,  in  the  shape  of  a  small  watch,  enables 
a  person  to  tell  what  space  of  ground  he  has 
walked  or  ridden  over.  The  instrument  is  so 
constructed  that  when  the  body  of  the  traveller 
is  raised,  either  by  the  spring  of  his  foot,  or 
the  motion  of  his  horse,  a  lever  is  made  to 
act  upon  the  wheel-work  of  the  instrument, 
and  an  index  or  hand  on  the  dial  plate  points 
to  the  figures  which  denote  the  number  of 
miles  passed  over. 

PE'KEA  is  the  name  of  a  plant  inhabiting 
Guiana,  and  furnishing  the  Saouari  NuU  of 
the  shops.  The  shell  b  brownish  and  ruggedi 
and  contains  a  kernel  of  a  soft  consistence, 
and  of  the  most  delicate  buttery  quality.  It 
is  by  far  the  best  of  the  South  American  nuts 
that  are  brought  to  England,  and  much 
superior  to  our  own  walnuts  and  filberts. 

PEMBROKESHIRE.  In  this  Welsh  county, 
forming  the  south-west  projection  of  the  prin- 
cipality, much  usefiil  mineral  produce  is  foun^t 
The  anthracite  or  stone  coal  tract  bisects  th« 
county ;  it  is  a  continuation  of  the  great  ooal- 
basin  of  South  Wales,  whioh  axtttnda  ovev  the 
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whole  coast  of  Caermarthen  Bay.  Copper-ore 
has  been  found  in  small  quantities  in  the 
neighbourhood  of  St.  David's,  but  not  sufficient 
to  repay  the  cost  of  working.  Slate-quarries 
are  opened  in  the  Precelli  Mountains  and  near 
SL  David's ;  the  quality  of  the  slates  is  inferior 
to  those  of  NorUi  Wales.  Coal  is  the  only 
mineral  besides  slate  which  is  worked  in 
Pembrokeshire :  it  is  of  that  description  called 
anthracite,  or  stone-coaL  The  best  coal  is 
raised  at  Landshipping,  on  the  shore  of  Mil- 
ford  Haven.  A  considerable  quantity  of  good 
coal  is  also  raised  at  Einsmoor  and  Kilgetty, 
whence  it  is  conveyed  by  a  railway  to  the  sea 
at  Saundersfoot,  where  a  dock  has  been  built. 

The  soil  in  different  quarters  is  very  varied; 
and  the  state  of  agriculture  is  as  various  as 
the  soil.  Considerable  advances  have  been 
made  of  late  years,  but  a  general  want  of 
capital  among  the  fanaers  prevents  any  n^id 
progress. 

Pembrokeshire  has  not  much  pretensions  to 
the  character  of  a  manufacturing  county.  Fish- 
guard is  remarkable  for  little  besides  a  fine 
fishing  ground  near  the  bay,  frequented  by 
small  craft  from  Liverpool.  The  port  is 
citable  of  accommodating  100  sail  of  mer- 
chantmen. The  principal  exports  are  com 
and  butter;  the  imports,  coil,  culm,  lime- 
stone, Ac,  If,  however,  the  South  Wales 
Bailway  should  be  carried  to  Fishguard  as 
originally  planned,  it  would  become  a  place  of 
commercial  importance.  Hatfer/ordwest  is 
principally  occupied  by  shopkeepers,mechanics, 
and  persons  of  moderate  independent  fortune, 
for  whom  the  cheapness  of  the  place  is  an 
attraction.  The  river  Cleddy  is  navigable  at 
spring  tides  to  Haverfordwest,  for  vessels  of 
100  tons  burthen.  Milord  was  a  highly  pro- 
sperous town  till  the  removal  of  the  dock- 
yard and  packet  establishment. 

Pembroke  Dockyard  is  the  most  important 
estabUshment  in  the  county.  It  is  situated  at 
Pater,  about  two  miles  £rom  Pembroke,  on 
the  shores  of  Milford  Haven.  The  naval 
dockyard  and  arsenal  were  removed  from 
Milfoid  to  this  spot  in  1814.  The  two  together 
occupy  about  00  acres ;  the  dockyard  is  one  of 
the  most  complete  in  Uie  kingdom,  capable  of 
building  five  or  six  first-rates  and  many  smaller 
vessels  at  the  same  time.  In  respect  to  ropes, 
anchors,  machineiy,  it  is  not  so  celebrated  as 
some  of  the  other  royal  dockyards.  Steamers 
ply  regularly  ftxnn  Bristol  to  Pater;  and  the 
neighbourhood  of  the  dockyard  is  gradually 
becoming  flourishing. 

Milford  Haven,  near  and  beyond  the  dock- 
yard, is  bdng  strongly  fortified.  Towers,  forts, 
and  batteries  are  b^g  constructed  at  difforent 
spots.    These  woiks  have  been  Commenced 


because  it  has  been  felt  that  the  shipping  and 
dockyard  were  in  a  somewhat  unprotected 
state. 

PEN  MANUFACTURE.  Among  the  smaU 
articles  of  daily  use,  few  are  more  important 
than  pens,  and  few  exhibit  more  remarkably 
the  application  of  the  frtctory  system  to  the 
production  of  cheap  implements. 

Under  Fbathsbs,  the  reader  will  find  an 
account  of  the  mode  of  preparing  goose-quills 
for  pens.  Of  the  common  method  of  making 
pens  by  hand  it  is  not  necessary  to  speak ;  we 
shall  therefore  only  say  a  Cbw  words  upon  the 
manufacture  of  ^iU  nib*.  The  barrel  of  the 
quill  in  the  first  place  has  both  ends  cut  off, 
and  is  divided  down  the  centre;  the  halves 
are  then  laid  on  their  convex  side  and  the 
edges  shaved  smooth;  alter  this  they  an 
divided  into  three  or  four  lengths  each,  end 
the  end  of  each  length  is  made  into  a  pen  by 
a  small  machine,  which  at  one  time  makes  the 
sUt  and  cuts  the  shoulders;  they  are  then 
finished  by  being  nibbed  by  hand.  Pens 
are  shaped  differently  aooording  to  the  kind 
of  writing  for  which  th^  are  intended. 

Owing  to  the  constant  necessity  for  mend- 
ing quUl  pens,  the  loss  of  time  conseqoent 
thereon,  and  the  inequality  of  the  writing,  an 
immense  amount  of  labour  and  ingenuity  has 
been  employed  to  produce  some  more  dmrsble 
substitute.  The  only  substitute  which  has 
attained  to  anything  like  general  use  is  the 
steel  pen ;  but  long  before  their  general  intro- 
duction, metallic  pens  of  other  kinds  were 
tried;  sometimes  silver,  when  intended  for 
presents ;  sometimes  brass,  when  intended  to 
accompany  cheap  brass  inkstands  that  used  to 
be  made  some  years  ago.  One  of  the  fint 
attempts  to  combine  the  elasticity  cf  qnp 
pens  with  increased  durability  consisted  in 
arming  the  points  with  metallic  nibs ;  but  the 
improvement  was  not  adequate  to  the  in- 
creased cost  Another  dass  of  improvements, 
or  suggested  improvements,  was  the  intro- 
duction of  pens  whose  nibs  should  be  formed 
of  precious  stones.  One  kind  consisted  of  a 
tortoisesheU  tube  or  barrel,  with  small  flrtg- 
ments  of  diamond  or  ruby  imbedded  in  the 
nib.  Another  kind  contained  a  nib  of  rnly  Mt 
in  fine  gold,  and  such  pens  have  been  said  to 
last  six  years  without  injury.  Some  have  also 
been  formed  of  rhodium  nibs  set  in  gel^ 
Pens  of  gold,  of  silver,  and  of  gold  aOoT^ 
with  silver,  are  occasionally  made. 

But,  as  we  have  said,  steel  is  the  oolj 
material  which  has  sueoessAiIly  competed  with 
the  quilL  The  present  generation  has  wit- 
nessed a  descent  finom  sixpence  a  piece  to  six- 
pence a  gioss.  Steel  pens  are  now  to»^- 
fSactored  to  an  Itmoiint  in  ipn^  and  at  a 
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cost  so  small  as  hardly  to  be  credible.  Different 
makers  have  different  modes  of  operation,  but 
the  following  will  give  a  general  idea  of  the 
method  employed.  In  the  first  place  flat 
pieces  of  steel  are  cut  out,  of  the  shape  re- 
quired, by  a  Btamplng.press ;  they  are  then 
placed  under  another  press,  which  pierces  the 
holes  and  cuts  the  sUts ;  ^nd  they  are  struck 
into  theu'  convex  shape  by  a  third  press.  They 
are  then  polished  and  tempered.  The  polish- 
ing is  managed  in  rather  a  curious  manner ; 
a  quantity  of  pens  are  shut  up  in  an  iron 
cylinder,  leaving  a  considerable  space  nn- 
occupied;  this  cylinder  is  attached  at  each 
end  to  a  crank,  the  aie^  of  which  are  con- 
nected by  a  wheel  and  set  in  motion  by  a 
handle  or  by  machineiy.  Thus  by  being 
rubbed  against  each  other  the  pens  come  out 
well  polished,  and  with  all  the  bunr«  or  sharp 
angles  left  by  the  cutting-presses  rubbed 
smooth,  Birmingham  is  the  great  seat  of  the 
steel  pen  manufacture ;  some  of  the  manu- 
facturers have  fine  manufacturing  establish- 
ments, and  make  several  liundred  millions  of 
pens  annually.  Mr.  Albert  Smith  in  his 
"  Month  at  Constantinople,"  gives  ua  a  curious 
instance  of  the  spread  of  English  manu- 
factures all  over  the  world.  At  Constantinople 
he  saw  a  Turk,  seated  on  the  wall  of  a 
cemetery',  and  exhibiting  a  tray  of  Birmingham 
steel  pens  for  sale. 

Fountain  pens  are  so  made  as  to  hold  a 
reservoir  of  ink.  Music  pens  are  formed  so  as 
to  make  large  dots  as  well  as  strokes.  The 
geometric-pen  is  an  ingenious  mathematical 
instrument  for  drawing  curves. 

PENCILS.  Tbe  well-known  Uack-lead pencU 
ii  made  by  cutting  black-lead,  or  plumbago, 
into  thin  plates  with  a  saw,  and  again  into 
strips  as  wide  as  the  plate  is  thick.  These 
strips  are  then  laid  in  a  groove  in  a  piece  of 
cedar,  upon  which  is  glued  another  and  thinnOT 
piece ;  Uic  whole  is  afterwards  rounded  by  a 
plane  adapted  to  that  purpose.  The  finest 
plumbago  is  obtained  from  a  mine  in  Cum- 
berland. [Plumbago.]  Some  pencils  are  filled 
with  coloured  chalk  instead  of  black-lead. 

The  ever-pointed  pencil  is  an  instrument  for 
nsing  cylindrical  pieces  of  black-lead,  wluoh 
are  forced  forward  in  the  pencil  just  so  for  as 
to  allow  them  to  be  used  without  breaking* 
The  leads  are  manufactured  of  different  thick- 
nesbes,  and  the  pencil-cases  are  marked  with 
a  letter  to  correspond  with  tlie  lead  required 
for  it 

The  pencils  for  using  liquid  colours  or 
paintff  aro  of  oourse  wliolly  different  from 
tboac  just  described.  They  are  made  of  hog's 
bristles,  camel's  hair,  fitcht  sable,  ^.  Those 
of  a  large  and  common  kind  are  described 
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under  Brusq  Makino.  The  soft  pencils  for 
artists  are  made  as  follows : — The  tail  of  the 
animal  (sable,  badger,  marten,  &q.)  is  scoured 
in  a  solution  of  alum;  then  steeped  for  several 
hours  in  luke-warm  water ;  then  diied  in  linen 
cloths ;  and  finally  combed  out  regularly.  The 
hau's  are  seized  with  pincers,  and  cut  off  near 
the  9kin;  and  the  Uttle  parcels  of  hair  are 
sorted  into  groups  according  to  thou:  length. 
A  few  hairs  are  then  taken  enough  for  one 
pencil,  and  placed  in  a  little  receptacle  which 
holds  them  while  a  thread  is  bound  round 
near  the  roots.  The  base  of  tlie  pencil  is 
them  trimmed  fiat  by  scissors.  The  hairs 
thus  prepared  are  fitted  either  into  quills  or 
into  tin  tubes.  The  quills  are  those  of  swans, 
geese,  ducks,  lapwings,  pigeons,  or  larks,  ac- 
cording to  the  size  of  the  pencil.  Each  quill 
is  softened  and  swelled  in  hot  water:  and  the 
bimch  of  hairs  is  introduced  at  the  larger  end, 
and  pulled  forward  by  a  simple  apparatus  to 
the  smaller  end,  where  Uie  shrinking  of  the 
quiU  binds  the  hairs  closely.  The  great  art  in 
pencil  making  is  so  to  arrange  tlie  hairs  that 
their  ends  may  bo  made  to  converge  to  a  fine 
point  when  moistened  and  drawn  between  the 
Hps;  and  it  is  said  that  females  are  more 
successful  then  men  in  preparing  the  small 
and  delicate  pencils. 

PENNSYLVANU.  This  is  one  of  the 
most  busy  and  commercial  states  of  the 
American  Union.  It  abounds  in  minerals. 
From  the  western  declivity  of  the  Alleghany 
Mountains  the  bituminous  coal-fields  of  Penn- 
sylvania extend  into  Maryland  and  Virginia, 
and  occupy  many  thousands  of  square  miles ; 
this  coal  is  mostly  wrought  in  the  neighbour- 
hood of  Pittsburg,  where  it  is  used  for  manu- 
facturing purposes.  The  anthracite  coal-field, 
which  Uea  to  the  east  of  the  Blue  Bidge,  is 
also  of  great  extent,  and  is  wrought  to  some 
extent  Iron-ora  is  in  abundance,  and  lime- 
stone oeeuTB  in  all  parts  of  the  state. 

The  most  important  manufactures  of  Penn- 
sylvania are  those  of  iron.  So  for  back  even  as 
18^0  there  were  213  furnaces,  which  produced 
08,305  tons  of  oast-iron,  and  100  forges,  ifrc, 
which  produced  87,244  tons  of  bar  iron.  There 
were  235  woollen  manufactories,  337  fulling- 
mills,  and  100  cotton  manufactories.  The 
quantity  of  bituminous  coal  obtained  was 
11,020,054  bushels.  Steam-engines  are  manu- 
factured to  a  large  amount,  chiefly  at  Pitts- 
burg; and  there  are  numerous  other  mann* 
foctures.  The  most  important  canal  in 
Pennsylvania  extends  from  Philadelphia,  in- 
cluding a  railroad  of  37  miles,  over  tha 
Alleghany  Moimtains,  to  Pittsburg,  400  miles. 
There  are  several  other  large  eaoala  and 
numerous  small  ones.    The  railroads  are  still 
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more  numerous;  from  Columbia  to  PbiW 
delphia,  81  miles;  PhiladelphiA  to  Beading, 
05  miles;  Tamaqoa  to  Williamsport,  106 
miles ;  and  many  others.  Pennsylvania  is,  in 
short,  one  of  the  most  enterprising  of  the 
states;  and  Pittsburg  ^the  largest  town  next 
to  Philadelphia),  is  a  great  centre  of  manu- 
factures. As  to  the  monetaiy  credit  of  the 
State,  in  respect  to  loans  and  bonds,  we  have 
nothing  to  do  with  it  here. 

PEPPER.  This  powerful  condiment  is 
obtained  from  an  Asiatic  plant  called  Piper 
NUfrum,  The  best  comes  from  Malabar ;  the 
worst  from  Java  and  Sumatra.  The  plant  is 
allowed  to  grow,  trained  to  the  stems  of  other 
trees,  for  fomr  years  before  the  fruit  can  be 
collected.  The  fruit  or  berries  ore  gathered 
when  yet  green,  before  they  are  perfectly  ripe, 
and  are  quickly  dried  on  mats,  by  which  they 
turn  black ;  and  this  constitutes  black  pepper. 

White  pepper  is  the  same  fruit  treod  from 
the  outer  rind;  for  this  purpose  the  ripe 
berries  are  steeped  in  water,  which  allows  the 
rind  to  be  easily  removed. 

Block  pepper  contains  a  great  variety  of 
proximate  chemical  principles;  such  as  an 
acid  resin^  a  volatile  oil,  extractive  matter, 
gum,  malic  and  tartaric  acids,  piperin,  bas- 
sorin,  and  several  salts.  The  white  pepper 
has  a  less  powerfril  odour  and  taste  than  the 
black.  The  odour  of  pepper  is  attributed  to 
the  volatile  oil,  and  the  pungent  taste  to  the 
resin.  Pepper  is  used  to  some  small  ex- 
tent in  medicine,  but  much  more  as  a  stimu- 
lant or  condiment  with  food.  Notwithstanding 
tlie  large  consumption  in  Europe,  the  Chinese 
ore  the  great  consumers;  for  among  them  it 
appears  to  hold  a  more  important  place  than 
among  European  nations. 

Cajfenue  pepper  is  obtained  from  Capsioux. 

The  importation  of  pepper  into  the  United 
Kingdom  during  the  last  three  years  amounted 
to  the  following  quantities : — 

1848  8,125,645  lbs. 

1849  4,706,042  „ 

1850 8,082,618  „ 

The  smallneSH  of  the  import  in  1849  is  not 

explained  in  the  government  tables. 

PERAMBULATOR,  is  an  instrument  for 
measuring  distances  on  roads.  It  consists 
principally  of  a  wheel  upon  which  it  runs,  and 
an  index  which  shows  the  number  of  turns  of 
the  wheel  reduced  into  miles,  fturlongs,  poles, 
and  yards.  The  oairiage  or  stock,  which  is 
divided  in  order  to  receive  the  wheel,  is  made 
of  wood,  and  is  about  three  feet  long.  At  one 
end  is  a  handle  for  the  person  who  uses  it, 
and  the  other  is  furnished  with  sockets  in 
which  the  axle  of  the  wheels  turns.  Upon 
the  stock  and  Just  in  front  of  the  handle  is 
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the  dial-plate,  with  its  two  hands  by  which  the 
distance  is  registered.  The  wheel  b  Si  feet, 
or  i  pole,  in  circumference;  and  upon  ooe 
end  of  its  axis  b  a  small  pinion,  which  works 
into  a  similar  pinion  at  the  end  of  a  rod  pass- 
ing up  the  stock  or  carriage  to  the  works 
beneath  the  dial-plate.  Motion  is  oomma- 
nicated  by  means  of  this  rod  to  a  wonn  or 
micrometer-screw,  which  turns  once  round  for 
each  revolution  of  the  carriage-wheel  of  the 
perambulator.  This  worm  works  into  a  wheel 
of  80  teeth,  which  is  moved  forward  one 
tooth  for  every  |  pole,  and  carries  a  hand  or 
index,  which  mokes  one  revolution  for  40  poles 
or  one  furlong.  On  the  axis  of  this  wheel  is 
a  pinion  of  8  teeth,  which  moves  a  wheel  of 
160  teeth.  This  lost  wheel  carries  aaother 
hand,  which  makes  one  revolution  for  80  of 
the  former,  that  is  for  ten  miles.  The  move- 
ments of  the  two  index-hands  thus  shew  the 
miles  and  furiongs  passed  over. 

There  axe  other  instruments  for  the  same 
or  similar  purposes,  bearing  different  names, 
as  Waywiaer  and  Odometer;  but  the  con- 
struction of  all  of  them  is  very  similar.  Waif- 
wiser  is  the  name  generally  given  to  that 
form  of  the  instnuneat  which  is  implied  to  a 
carriage,  in  which,  by  a  slight  adi4)tation  to  one 
of  the  wheels  of  the  carriage,  the  instrument 
is  mode  to  register  the  number  of  turns  of 
such  wheel,  in  the  same  manner  as  the  Per- 
ambulator. 

PERCH,  or  POLE.  This  measure,  thoogii 
now  mostly  used  as  a  square  measure  (a 
perch  usufdly  meaning  a  square  pereh,  or  a 
square  of  a  perch  in  length  and  breadth),  fft4 
originally  a  measure  of  length,  arising  oot  of 
the  custom  of  measuring  small  portions  of 
land  by  a  staff  or  pole.  A  perch  is  the  qnaiter 
of  a  chain,  and  a  square  i>erch  contains  301 
square  yards. 

PERCUSSION   CAPS.     [Caps,  Pibctts 

SION.] 

PERFUMERY.  The  pomatums,  essential 
oils,  distilled  spirits,  pastes,  pastilles,  essences 
Arc,  which  make  up  the  fragrant  store  of  tin' 
perfumer,  require  different  chemical  processf ^ 
for  their  manufacture.  Distilling  in  some 
cases,  infiision  in  others,  decoction  in  a  thinl, 
pressure  in  a  fourth,  evaporation  in  a  filUi. 
and  so  on.  The  reader  will  find  a  fev 
details  on  these  subjects  under  Essikce,  On., 
Pastille,  Povatvm,  &:e. 

PERSIA.  This  ancient  and  oelebraU'l 
country  is  neither  in  industry  nor  eommerc*^ 
so  important  as  nature  has  fitted  it  to  be.  Tb^ 
slothftil  despotism  of  an  Asiatic  eonntiy '»  • 
sad  bar  to  advancement  Agrieulcme  is,  hotr 
ever,  well  understood  and  eareftdly  attended 
to,  as  is  evident  from  the  means  of  irrig«ti<^n 
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employed,  and  especially  the  subterraneous 
aqueducts.  Bice,  wheat,  and  barley  are  the 
most  usual  crops;  but  there  are  also  millet, 
maize,  tel,  or  sesamum,  dal,  a  species  of  vetch, 
and  several  kinds  of  beans  and  peas.  Cotton, 
indigo,  sugar,  tobacco,  and  madder,  are  raised 
in  many  places,  but  especially  in  Mazanderan. 
Prait  trees  and  garden  vegetables  are  culti- 
vated in  great  plen^. 

Iron  is  abundant  in  many  places,  but  it  is 
not  much  worked.  Lead,  copper,  antimony, 
rock-salt,  and  bitumen,  are  among  the  mineral 
products  of  the  country. 

Among  the  commercial  towns  of  Persia, 
Tabriz  has  fallen  from  its  once  flourishing 
condition.    Kermanthah  carries  on  a  consi- 
derable commerce.    JDorak  is  celebrated  for 
its  manufacture  of  Arabian  cloaks.    At  S/wtter 
there  is  a  considerable  manufacture  of  wooUeu 
stuffs.    Shirtu  carries  on  a  considerable  trade 
with  Yezd,  Ispahan,  and  Bushire;  and  has 
manuCsctures  of  cotton,  glass,  iron,  gunpowder, 
swords,  and  wine.    It  is  idso  distinguished 
for  the  otto  of  roses  procured  from  the  rose- 
gardens  in  the  neighbourhood.    Lar  in  Laris- 
tan,  is   celebrated  for   the   manufacture  of 
swords,  muskiets,  and  cotton  cloth.    The  bazar 
is  the  noblest  structure  of  that  kind  in  Persia. 
At  Kerman  trade  and  manufactures  are  con- 
aiderable.    The  bazar,  which  is  extensive  and 
well  built,  is  abundantly  supplied  with  articles 
of  eveiy  description ;  and  there  are  nine  laige 
caravanserais  within  the  walls,  and  a  number 
of  inferior  ones    both  within   and  without 
Serat  and  Muslied  are  among  the  most  com- 
mercial towns  of  Persia.    Near  Nishapoor  are 
the  famous  turquoise  mines.      Tezd  is  re- 
markable as  a  commercial  and  manufactiuing 
town.    Its  commercial  importance  arises  from 
the  caravan  routes,  which   here   cross  one 
another,  and  thus  connect  it  with  all  parts  of 
Asia. 

The  manufactures  of  Persia,  though  not 
adequate  to  so  large  an  Empire,  are  still 
numerous  and  of  various  kinds.  In  the  manu- 
facture of  some  articles  the  Persians  are  still 
distinguished,  as  in  several  kinds  of  silk  stuffs, 
e«peeially  brocades,  and  swordblades,  leather, 
carpets,  felt  of  camel-hair,  and  jewelleiy.  No 
machinery  being  used  in  the  Persian  manu- 
factures, the  cotton  and  silk  goods  introduced 
by  the  British  have  obtained  a  ready  sale 
owing  to  their  cheapness. 

The  internal  commerce  of  Persia  is  very 
eoosiderable,  though  managed  in  a  slow  and 
dnmsy  manner.  The  different  regions  which 
compose  this  extensive  empire  differ  consider- 
ably in  their  natural  productions,  and  the 
transport  alone  of  commodities  gives  occu- 
pation to  a  great  number  of  merchants  and 


other  people.  To  this  must  be  added  the 
produce  of  tlie  manufactures,  and  the  numer- 
ous articles  which  are  brought  into  Persia 
from  the  neighbouring  countries,  especially 
from  India,  and  are  distributed  all  over  the 
country.  This  commerce  is  entirely  carried 
on  by  caravans ;  which  usually  comprise  a 
very  large  number  of  persons  and  animals  of 
burden,  and  have  regular  defined  routes  across 
the  empire  in  various  directions. 

So  completely  is  Persia  shut  out  from  direct 
intercourse  with  European  countries,  that  the 
export  of  British  commodities  to  tliat  countiy 
is  extremely  trifling;  it  is  only  through  in- 
direct channels  that  commercial  intercourse 
is  maintained  between  ihe  two  countries. 

PERSPECTIVE  is  the  name  given  to  the 
branch  of  art  in  which  the  rules  for  correct 
drawing  are  laid  down.  It  is  usually  divided 
into  Linear  Pentpective,  in  which  form  and 
outline  alone  are  considered ;  and  Atrial  Per- 
spective, in  which  the  effects  of  the  atmosphere, 
Sec,  on  distinctness  are  considered.  But  what 
is  commonly  meant  by  the  word  is  that  which 
appertains  to  linear  perspective.  The  rules 
of  perspective  exhibit  a  curious  combination 
of  principles  derived  from  the  science  of 
optics,  inth  others  depending  on  pictorial  or 
artistic  principles. 

PERTHSHIRE.    In  this  Scottish  county 
the  plantations  have  been  much  extended  of 
late  years,  and  many  districts  have  been  co- 
vered with  them.    0^,  ash,  birch,  beech,  elm, 
lime,  alder,  plane,  and  larch  trees,  are  planted, 
though  not  so  extensively  as  the  fir  tribe.   The 
most  valuable  tract  is  the  Carse  of  Gowrie,  the 
district  watered  by  the  Isla  and  its  tributaries 
the  Ericht  and  the  Airdle,  and  comprehending 
a  poi*tion  both  of  Forfarshire  and  Perthshire. 
The  Carse  of  Oowrie,  Stratheam,  and  the 
valleys  of  the  Teith  and  the  Forth,  yield  good 
crops  of  wheat ;  but  in  the  midland  districts 
oats  and  barley  are  the  principal  grain  crops. 
Turnip  cultivation  is  carried  on  to  a  con- 
siderable extent    The  chief  article  of  agricul- 
tural produce  is,  however,  the  potato,  of  which 
great  quantities  are  yeariy  shipped  for  London. 
The  cotton  and  linen  manufactures  are  vety 
extensively  carried  on  in  this  county :  Stanley 
is  the  principal  seat  of  the  one,  Dundee  of 
the  other,    Woollens  and  silks  are  also  woven, 
the  latter  at  Pertli.    It  was  the  cheapness  of 
labour  which  led  to  the  establishment  of  the 
cotton  manufacture  in  this  part  of  Scotland ; 
for  it  is  not  so  well  suited  as  the  Olasgow 
district,  in  respect  either  to  the  supply  of  coal 
or  to  convenience  of  shipment,  to  a  manufac- 
ture on  the  factory  system. 

PERU.    In  this  once  celebrated  raid  still 
interesting  oountiy  the  forests  supply,  besides 
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timber,  yanilla,  sarsaparilla,  copaiva,  caont- 
chouCi  dye-woods,  medicinal  bark,  resins  and 
gums,  indigo,  and  a  number  of  other  useful 
products.  Tbe  cultivated  lands  yield,  accord- 
ing to  tbeir  latitude  and  elevation,  olives, 
sugar,  bananas,  yams,  mandioc,  grain,  and 
many  other  useful  plants. 

The  Peruvian  Indians  consume  a  veiy  small 
quantity  of  European  manufactured  articles. 
Only  the  Creoles  dress  in  European  stuffs. 
There  are  some  manufactures  of  cordovan 
leather,  and  some  tanneries  and  soap-houses. 
The  iron  utensils,  such  as  hatchets,  scissors, 
(fee.,  made  in  Caxamarca,  are  highly  valued. 
In  the  largo  towns  many  persous  are  occupied 
with  making  vessels,  utensils,  and  ornaments 
of  gold  and  silver.  The  country,  is  too  moun^ 
tainous  to  admit  the  making  of  carriage-roads 
in  the  interior.  Mules  and  llamas  are  gene- 
rally used  by  travellers  and  for  the  transport 
of  merchandise.  Six  great  roads  traverse  the 
countxy  from  west  to  east;  and  the  goods  im- 
ported from  foreign  countries  are  sent  by 
these  roads  into  the  interior  of  Peru.  The 
goods  exported  are  chiefly  gold,  sugar,  and 
saltpetre.  The  principal  harbours  from  which 
the  exports  are  made,  are — Payta,  Lambay- 
eqne,  Callao,  Pisco,  Islay,  Arica,  and  Yquique. 
Peru  is  beginning  to  share  the  advantage  of 
ateam  navigation  on  the  Pacific. 

The  British  produce  and  manufactures  ex- 
ported to  Peru  in  1840  amounted  in  value  to 
878,25U.  The  imporU  from  Peru  into  Great 
Britain  amounted  in  the  same  year  to  (official 
value)  1,037,003/. 

PERUVIAN  BARK.    [Cinchona.] 

PESTH.  This,  the  greatest  city  in  Hun- 
gary, has  considerable  industrial  and  com- 
mercial acUvity.  The  manufactures  are  silk, 
cotton,  leather,  jewelleiy,  and  musical  instru- 
ments ;  that  of  tobacco  is  a  government  mono- 
poly. Pestb  has,  next  to  Vienna,  the  greatest 
trade  of  any  city  on  the  Danube.  It  has  four 
fairs,  each  of  which  lasts  a  fortnight.  The 
principal  articles  sold  are  manufactures,  co- 
lonial produce,  cattle,  wine,  wool,  tobacco,  and 
raw  hides,  honey,  wax,  &c.  The  disasters  of 
this  interesting  city  during  the  lamentable 
war  of  1848-0  form  no  part  of  our  present 
Bul^ect  The  relations  between  Pesth  and  its 
sister  town  are  noticed  elsewhere.     [Buda..] 

PKTERSBURGH,ST.  This  celebrated  city 
is  not  only  the  capital  but  the  greatest  manufac- 
tunng  city  of  the  Russian  empire.  There  are 
above  two  hundred  manufactories  of  different 
descriptions,  some  carried  on  by  private  indi- 
viduals, of  silk,  cotton,  woollen,  leather,  glass, 
gM  Mid  ailver  articles,  watches,  surgical  in- 
straments,  paper,  anuff  and  tobacco,  sugar, 
Ao,    There  are  others  which  the  government 


has  considered  it  advisable  to  carry  on  upon  its 
own  account ;  such  are  the  great  manufutory 
of  tapestry,  a  large  manufactory  of  aqua  fortis, 
an  assay-office  and  a  mint,  a  plate-glass  mana- 
factoiy,  a  porcelain  manufactory,  a  great  mana- 
factory  of  cotton  and  linen,  and  a  cannon- 
foundry  and  powder-mills. 

The  commerce  of  St  Potersbnrgh  is  veiy 
considerable.  Cronstadt  h  the  harbour.  The 
exports  are  hemp,  flax,  tallow,  leather,  iron, 
tobacco,  canvas,  coarse  linen,  bees*-wax,  lin- 
seed, linseed-oil,  tar,  potash,  Ac.  The  intporls 
are  colonial  produce  of  all  kinds,  maniifkctnres 
of  silk,  cotton,  hardware,  French  wines,  jewel- 
lery, and  all  articles  of  luxury  and  fashion. 
The  trade  with  England  is  greiater  than  with 
any  other  country.  A  few  industrial  statistics 
will  be  found  under  Russia. 

PETRO'LEUM  is  a  viscid  rariety  of  bitn- 
men,  found  in  many  parts  of  Enrope  and 
America,  but  chiefly  in  Asia,  flowing  from  beds 
associated  with  coal  strata.  It  has  a  dark 
reddish-brown  colour ;  it  is  slightly  transla' 
cent,  and  its  odoiur  is  bituminons.  Wh<n 
petroleum  is  heated  to  nearly  450*,  drops  of 
an  oily  fluid  come  over,  though  veiy  slowlr; 
this  oily  body  has  a  brown  colour,  and  is  very 
liquid.  PetroUne  is  the  name  given  by  Boos 
singanlt  to  this  oil ;  it  has  a  pale  yelloir  colonr, 
slight  taste,  and  a  bituminous  smell.  Aff^ 
tone  Is  the  solid  portion  of  petrolerm.  Its 
colour  is  black,  and  it  has  a  great  deal  of 
lustre.  It  breaks  with  a  conchoidal  fhwtnre, 
and  is  heavier  than  water.  There  is  an  inti- 
mate chemical  relation  between  petroleum  and 
several  other  inflammable  substances,  [-^s- 
PHAi.TE  ;  BiTuicEN ;  Naphtha.] 

PETUNTZE  is  the  Chinese  name  for  s 
white  earth  used  with  kaolin  in  the  maniif^^ 
ture  of  porcelain.  Kaolin  is  said  to  be  de- 
rived fVom  tlie  decomposition  of  the  felspar  of 
granitic  rocks.  Petuntze  is  the  same  minfrai 
which  has  not  suffered  decomposition,  and  on 
account  of  its  fusibility  is  employed  in  glaiinp 
the  porcelain.  The  English  manufcctoren  of 
porcelain  have  sought  for  and  found  certain 
varieties  of  stone  and  clay  which  greatly  re- 
semble petuntze  and  kaolin. 

PEWTER  is  a  compound  metal,  extenslTek 
employed,  especially  in  the  manufacture  ^' 
those  drinking  vessels  called  pewter  pott-  Tn^ 
finest  pewter  is  said  to  consist  of  18  p»rts  J** 
tin,  1  part  of  antimony,  and  a  very  liW^ 
copper;  while  common  pewter  consists  o 
about  80  parts  of  tin  and  20  of  lead.  P*»<^ 
was  formerly  much  more  employed  ****** 
present,  especially  in  the  manufacture  of  plw<^ 
and  dishes. 

PHILIPPINES.  These  islands,  •»«»? 
the  most  important  in  the  Indian  se«^  "^ 
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rich  both  in  i»rodace  and  in  commerce.  The 
staple  articles  for  the  European  market  ore 
sugar,  indigo,  rum,  and  tobacco ;  and  for  the 
Chinese  market,  sapan-wood,  rice,  edible  birds' 
nests,  and  trepang.  A  small  quantity  of  coffee, 
ebony,  sulphur,  cotton,  pearls,  mother-of  pearl 
shells,  tortoise  shells,  and  cordage,  are  also 
exported.  Cordage  is  made  from  the  fibres  of 
a  species  of  banana.  The  principal  food  of 
the  inhabitants  consists  of  rice  and  fish.  They 
also  cultivate  millet,  and  several  kinds  of  beans 
and  other  pulse.  The  fruit-trees  include  the 
cocoa-nut,  bread-fruit,  mango,  orange,  fig, 
areea-nut,  and  plantain.  Gold,  iron,  and  cop- 
per, are  said  to  exist  in  Luzon  and  Magin- 
danao,  but  at  present  none  of  these  metals  are 
worked.  Salt  and  brimstone  are  procured  in 
several  places. 

The  Malays  use  very  few  manufactured 
goods  exported  from  other  countries,  and  they 
have  applied  themselves  to  some  branches  of 
manufacture  with  success,  including  earthen- 
ware, cotton  stufis,  straw  and  chip  hats,  mats, 
and  especially  cigars  and  cheroots. 

The  commerce  of  the  Philippines  was  for- 
merly limited  to  the  mother  country  and  the 
Spanish  colonies  in  America.  The  most  im> 
portant  and  lucrative  branch  was  the  com- 
merce with  Mexico,  which  was  conducted  by 
means  of  galleons  that  sailed  once  a  year 
between  Acapulco,  in  Mexico,  and  Manila,  in 
the  Philippines.  They  chiefly  carried  to  Ame- 
rica silk  manufactures,  and  other  goods,  ob- 
tained from  the  Chinese,  and  brought  in  return 
the  produce  of  the  Mexican  silver-mines.  But 
since  the  Spanish  colonies  in  America  have  ob- 
tained their  independence,  the  port  of  Manila 
has  been  thrown  open  to  all  commercial 
nations,  and  the  increase  of  the  exports  has 
been  very  rapid.  Manila  now  carries  on  com- 
merce witli  a  great  number  of  nations.  The 
value  of  British  merchandise  exported  to  the 
Philippines  averages  about  100,000/.  annually. 

PHLOGISTON.  Before  the  agency  of 
oxygen  in  leading  to  the  phenomena  of  com- 
bustion and  flame  was  discovered,  the  name  of 
phlopsion  was  given  to  an  hypothetical  sub- 
stance, by  supposing  the  existence  of  which 
Stahl  explained  the  nature  of  combustion. 
He  imagined  that  by  combination  with  phlo- 
giston a  body  was  rendered  combustible,  and 
that  its  disengagement  occasioned  combustion, 
and  after  its  evolution  there  remained  either 
an  acid  or  an  earth :  thus  sulphur  was  by  this 
theory  supposed  to  be  composed  of  phlogiston 
and  sulphuric  acid ;  and  lead,  of  the  calx  of 
lead  and  phlogiston,  &c.  The  doctrine  pro- 
posed by  Stahl  maintained  its  ground  for 
about  half  a  century.  Soon  after  the  dis- 
coveiy  of  oxygen  gas  by  Dr.  Priestley,  the 


experiments  which  others  had  made  on  the 
calcination  of  the  metals  were  repeated  with 
great  accuracy  by  Lavoisier ;  the  consequence 
was,  that  the  phlogistic  theory  gave  way  to  the 
antiphlogistic ;  for  the  combustion,  which  had 
been  attributed  to  the  extrication  of  phlogis- 
ton, was  known  in  all  common  cases  to  be 
derived  from  the  absorption  of  oxygen,  and 
this  explained  the  increase  of  weight  which 
bodies  acquired  by  combustion,  whereas  on 
the  phlogistic  theory  they  ought  to  have  suf- 
fered a  diminution  by  the  process. 

PHGENIX  OR  DATE  TREE.  The  date 
tree  {Pfuenix  dactylifera)  is  one  of  the  most 
valuable  among  eastern  plants.  A  consi- 
derable  part  of  the  inhabitants  of  Egypt, 
Arabia,  and  Persia  subsist  almost  entirely  on 
its  fruit.  They  make  a  conserve  of  it  with 
sugar,  and  even  grind  the  hard  stones  in  their 
hand-mills  for  their  camels.  In  Barbaiy  they 
form  handsome  beads  for  paternosters  of 
these  stones.  From  the  leaves  they  make 
couches,  baskets,  bags,  mats,  brushes^  and 
fly-traps ;  the  trunk  is  split  and  used  in  small 
buildings,  also  for  fences  to  gardens,  and  the 
stalks  of  the  leaves  for  making  cages  for  their 
poultiy.  The  threads  of  the  web-Uke  integu- 
ment at  the  bases  of  the  leaves  are  twisted 
into  ropes,  which  are  employed  in  rigging 
small  vessels.  The  sap  is  obtained  by  cutting 
off  the  head  of  the  palm  and  scooping  out  a 
hollow  in  the  top  of  the  stem,  where,  in  as- 
cending, it  lodges  itself.  Three  or  four  quarts 
of  sap  may  be  obtained  daily  from  a  single 
palm,  for  ten  days  or  a  fortnight,  after  which 
the  quantity  lessens,  until  at  the  end  of  six 
weeks  or  two  months,  the  stem  is  exhausted, 
becomes  dry,  and  is  used  for  firewood.  This 
liquor  is  sweetish  when  first  collected,  and  may 
be  drunk  as  a  mild  beverage,  but  fermentation 
soon  takes  place,  and  a  spirit  is  produced, 
which  is  distilled,  and  forms  one  of  the  kinds 
of  arrack.  Such  being  the  importance  and 
various  uses  of  the  date-tree,  it  is  not  sur- 
prising that  in  an  arid  and  barren  eountiy  it 
should  form  so  prominent  a  subject  of  allusion 
and  description  in  the  works  of  Arab  autho», 
and  that  it  should  be  said  to  have  300  names 
in  their  language.  Many  of  these  are,  how- 
ever, applied  to  different  parts  of  the  plants  as 
well  as  to  plants  of  different  agee. 

Another  kind,  called  the  Phanix  tylvestris, 
is  a  species  common  in  the  arid  parts  of  India. 
It  yields,  by  incision,  tarri,  or  palm  wine,  com- 
monly called  toddy.  Mats  and  baskets  are 
made  of  the  leaves.  Sugar  is  made  from  this 
species. 

PHOSPHORUS.  This  elementary  body 
was  discovered  in  1660,  by  Brandt,  an  al- 
chymist  of  Hamburg.    It  is  contained  in  many 
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sabstances  of  animal  origin,  but  it  is  usually 
procured  from  bones.  Phosphorus  is  solid, 
translucent,  and  nearly  colourless,  but  some- 
times it  has  a  yellow  reddish  tint ;  it  is  so  soft 
that  it  may  be  indented  by  the  nail,  and  it  is 
veiy  readily  cut  AVhen  heated  to  about  108° 
it  fuses,  and  at  550°  it  is  conyerted  into  vapour. 
It  has  a  peculiar  smell  when  exposed  to  Uie 
air,  but  this  is  probably  derived  from  the  action 
of  the  oxygen  of  the  air  upon  it.  Neither 
water  nor  alchohol  dissolves  phosphorus,  but 
it  is  dissolved  by  ether  and  by  oils.  It  emits 
light  when  exposed  to  the  air  in  the  dark.  It 
is  extremely  inflammable,  and  has  been  known 
to  take  fire  spontaneously  in  the  atmosphere 
when  its  temperature  was  not  above  60°. 

Phosphorus  combines  with  a  great  many 
other  substaqces,  to  form  oxides,  acids,  phos- 
phurets,  salts,  &c, ;  several  of  which  are  useful 
in  the  arts  and  in  medicint). 

PHOTOGRAPHY.  Photographic  piduren 
are  facsimile  representations  of  objects,  pro- 
duced by  the  chemical  action  of  light  on  a 
prepared  tablet,  upon  which  the  images  of  the 
objects  are  thrown  by  a  camera-obscura.  Such 
a  process  has  been  named  after  its  inventor 
the  DaffHerreotjfpe ;  but  other  methods  have 
received  the  names  of  Calotype^  Talbotype, 
Chrffiotype,  &c.  The  process  generally  may 
be  termed  photography  (light-drawing),  or 
heliography  (sun-drawing).  The  invention 
was  first  formally  communicated  to  the  public 
by  M.  Arago,  who  read  an  account  of  tlie  Da- 
guerreotype process  before  the  Academy  of 
Sciences,  January  7,  1839.  From  that  mo- 
ment Daguetre  fwho  was  afterwards  rewarded 
by  a  pension  by  the  government)  and  his  in- 
vention engrossed  general  attention.  The  dis- 
covery was  spoken  of  as  little  short  of  mira- 
culous ;  and  though  it  does  not  realise  all  the 
sanguine  hopes  of  its  early  inventors,  the 
invention  is  unquestionably  highly  valuable, 
because  it  not  only  ensures  perfect  fidelity  of 
likeness  where  it  is  most  essential,  and  where 
it  is  hardly  attainable  by  the  most  practised 
and  patient  hand  and  eye,  but  also  gives  us 
the  minutest  details — those  which  are  imper- 
ceptible to  the  naked  eye,  and  of  course  cannot 
possibly  be  represented  upon  paper,  yet  be- 
come visible  in  a  photographic  drawing  when 
it  is  examined  with  a  magniiying-glass. 

In  Baguerre's  original  process,  the  photo- 
graphic drawings  were  produced  upon  plates 
of  copper  coated  over  with  silver.  After  being 
washed  with  a  solution  of  nitric  acid,  the  plate 
was  put  into  a  well-dosed  box,  where  it  was 
exposed  to  the  action  of  iodine,  a  small  quan- 
tity uf  the  latter  being  placed  at  the  bottom  of 
the  box  with  a  thin  gauze  between  it  and  the 
I'late.    A  layer  of  ioduret  of  silver  was  thus 


formed  on  the  surface  of  the  plate,  and  mani- 
fested itself  by  the  yellow  hue  produced  on 
the  silver,  which  shows  that  the  process  of 
giving  the  plate  the  sensitive  coating  on  which 
the  action  of  light  delineates  objects  is  com- 
pleted. Thus  prepared,  the  plate  was  next 
placed  within  a  camera-obscura  of  particulir 
construction ;  and  the  delineation  of  the  object 
was  then  effected  in  a  veiy  short  space  of 
time,  but  had  to  be  afterwards  brought  out 
and  rendered  distinct  by  another  operation, 
namely,  submitting  the  plate  to  the  action  of 
vapour  of  mercury.  Even  then  the  process 
was  not  completed,  for  the  plate  had  to  be 
plunged  into  a  solution  of  hyposnlphate  of 
soda,  and  afterwards  washed  in  distilled  water, 
which  being  done,  the  impression  was  fixed, 
and  the  plate  could  be  exposed  to  light  with 
perfect  safety. 

Mr.  Fox  Talbot,  and  other  experimenters, 
were  engaged  upon  somewhat  similar  re- 
searches about  the  same  time  as  M.  Dagaexrs; 
and  within  the  last  twelve  years  numerous  im 
provements  have  been  introduced  by  Herscfael, 
Talbot,  Hunt,  Claudet,  Beard,  Kilbum,  and 
otiiers. 

By  the  experiments  of  these  indiridnds 
much  has  been  done  to  render  Dagutareotjpe 
portraits  more  pleasing,  by  improved  manage- 
ment of  the  light,  and  by  placing  behind  the 
sitters  painted  screens,  to  relieve  the  head, 
and  to  form  artificial  backgrounds.    One  of 
the  greatest  difficulties  in  the  original  process 
arose  from  the  circtmistance,  that,  as  the  imape 
produced  in  the  camera-obscura  was  totally 
invisible  until  brought  out  by  a  suhseqtient 
exposure  to  the  vapour  of  mercuiy,  it  waa  im- 
possible to  tell  precisely  at  what  moment  the 
action  of  the  light  should  be  stopped,  to  avoid, 
on  the  one  hand,  an  imago  impcifeetly  de- 
veloped, and,  on  the  other,  the  misty  unde- 
fined appearance  occasioned  by  the  nnavoid- 
able  motion  of  the  object  to  be  copied  (when- 
ever it  is  an  animate  object),  and  the  dis- 
coloured or  burnt  appearance  of  an  vn*^ 
which  has  been  exposed  too  long  to  the  che- 
mical action  of  light.    This  ineonvenience  has 
been  remedied  by  many  ingenions  devices. 
One  important  class   of  hnprovcmenta  has 
reference  to  the  means  of  fixing  Md  aecunng 
iVom  iiyniy  by  the  subsequent  action  of  iJlf"' 
or  other  means,  the  DaguefTeotype  iro«g«- 
Considerable  progress  has  been  made  towanlf 
transferring  the  colours  of  natural  olQect»  to 
the  Daguerreotypes ;  but  in  the  ordinaiy  ct^ 
loured  Daguerreotj-pes,  some  of  which  maw 
a  tolerably  near  approach  to  the  effect  wtafn 
might  be  expected  if  colours  could  be  *««  in 
the  camera  obscura,  the  tinting  is  produced  t^ 
the  application  of  finely  powdered  ooloiirs  w 
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the  surface  of  the  photographio  hnpresaioHi 
which  is  previously  coated  with  an  alcoholic 
solution  of  copal,  and  nearly  dried ;  so  that 
the  colouring,  which  is  so  delicately  performed 
as  not  to  impair  the  distinctness  of  the  im- 
pression, is  not  in  any  degree  the  result  of  the 
action  of  light. 

Most  of  the  numerous  patented  or  proposed 
improvements  in  the  art  depend  chiefly  on  the 
mode  of  producing  the  pictures.  The  Chro- 
matype,  Chrysotype,  Calotype,  Cyanotype,  Am- 
phitype,  and  Ferrotype,  all  are  so  many  modes 
of  producing  and  fixing  the  impressions. 
Some  of  the  improvements,  however,  relate  to 
the  mechanism  of  the  camera-obscura,in  which 
the  sensitive  surface  is  placed.  See  fhrther  on 
this  point  under  Axphittfe  ;  Calotype  ; 
Chxokatypx. 

Mr.  Brunei  has  lately  registered  an  appar 
ratus  called  a  Pkotographoirope,  comprising  all 
the  neoessaxy  materials  for  taking  and  fixing 
a  photographic  picture,  packed  up  so  as  to 
stand  upon  a  tripod  or  simple  support  There 
»  at  the  top  of  the  apparatus  a  camera  for 
producing  the  focal  image  of  the  object ;  and 
there  are  the  proper  means  for  impressing  this 
image  upon  a  metal  plate.  Below  this  is  a 
spirit  lamp  in  a  tube,  and  a  recess  in  which 
the  plate  is  to  be  placed  to  be  acted  on  by 
heated  mercurial  vapour.  Below  this  again, 
is  a  small  galvanic  battery,  which  expedites 
the  photographic  process. 

PHOTOMETER  is  the  name  given  to  in- 
stmments  constructed  for  the  purpose  of 
measuring  the  relative  illuminating  powers  of 
different  sources  of  light.  Photometers  have 
been  constructed  by  Professor  Leslie,  and  by 
Mr.  Bitehie,  late  professor  of  natural  philo- 
iophy  in  London  University  College;  but  a 
mode  of  comparing  the  illuminalang  powers  of 
two  lights  was  suggested  by  Count  Rumford, 
which  is  remarkable  for  the  facility  with  which 
it  may  be  applied,  and  the  simplicity  of  the 
requisite  apparatus,  nothing  more  being  needed 
than  a  smooth  surface  of  small  extent  and  of 
a  light  uniform  colour,  and  a  blackened  stick 
for  throwing  a  shadow.  The  surface  is  illu- 
minated by  the  two  lights  experimented  upon, 
which  are  to  be  so  placed,  that  when  the  stick 
is  interposed  between  them  and  the  surface, 
the  two  shadows  may  be  nearly  in  contact, 
which  will  enable  the  eye  to  decide  whether 
they  are  of  equal  depth,  and  will  at  the  same 
time  ensure  the  intercepting  of  rays  equally 
inclined  to  the  surface.  So  long  as  the 
shadows  are  of  unequal  depth,  one  of  the 
lighU  must  be  brought  nearer  to  or  retired 
farUier  from  the  surface  till  an  equality  of 
deptli  i»  obtained,  and  then  the  squares  of  the 
perpendicular  distances  of  the  lights  from  the 


surface  give  the  ratio  of  their  intensities.  If 
an  equality  between  the  inclinations  of  the 
intercepted  rays  to  the  surface  cannot  be 
obtained,  then,  when  the  two  shadows  are  of 
the  same  depth,  the  intensities  of  the  lights 
will  be  directiy  proportional  to  the  squares  of 
their  perpendicular  distances  from  the  surface, 
and  inversely  proportional  to  the  sines  of  the 
inclinations  of  the  intercepted  rays  to  the 
surface.  This  method  is  theoretically  perfect 
when  applied  to  lights  of  the  same  colour. 

PIANOFORTE.  This  musical  instrument 
is  variously  formed,  and  receives  different 
designations,  such  as  grand,  nquare,  aenu- 
grandf  eabinetj  cottage,  and  piecoh.  The  first 
notion  of  the  square  piano  forte  was  taken 
firom  the  clavichord  by  a  German  mechanic  of 
the  name  of  Viator,  about  a  hundred  years 
ago ;  but,  for  want  of  friends  or  funds,  he 
never  became  known  as  a  maker.  The  in- 
vention, however,  was  followed  up  by  other 
musical  instrument  makers  of  the  same  nation, 
who  all  left  theur  clavichords  and  harpsichords 
for  the  new  instrument,  the  piano  forte.  The 
grand  piano-forte  is  supposed  to  be  of  earlier 
date  than  the  square  piano-forte,  and  is  said 
to  have  been  the  invention  of  a  German  mu- 
sician of  the  name  of  Schroder,  or,  as  others 
say,  of  Ghristofali,  a  harpsichord-maker  of 
Padua.  The  first  maker  at  all  known  in  this 
country  was  a  German  of  the  name  of  Backers, 
but  we  are  not  aware  that  success  attended  his 
exertions  in  comparison  with  the  solid  ad- 
vantages which  were  enjoyed  by  his  contem- 
porary, Zumpe,  who  realised  an  ample  fortune, 
and  retired. 

The  grand  piano-forte  retains  the  shape  of 
the  instrument  from  which  it  was  taken,  the 
harpsichord.  Here  we  have  two  instruments 
alike  in  form,  but  unlike  in  almost  every  other 
circumstance;  for  their  action,  their  tones,  and 
the  style  in  which  they  are  played  upon,  are  all 
entirely  different  The  action  of  the  harpsi- 
chord was  simply  a  key  and  what  was  called  a 
jack,  which  was  a  piece  of  pear-tree  with  a 
smiJl  moveable  tongue  of  holly,  through  which 
a  cutting  of  crow-quill  was  passed  to  touch 
the  string  when  the  jack  was  in  action ;  the 
tone  produced  by  this  contrivance  was  a  kind 
of  scratch  with  a  sound  at  the  end  of  it  The 
action  of  a  grand  piano  forte  consisted  of  a 
kejfj  a  lever,  a  hammer,  a  htiiton,  a  check,  and  a 
damper,  with  rails  and  sockets  to  connect  them. 
By  this  combination  of  parts,  eveiy  musical 
effect  known  or  desired  at  that  time  was  per- 
fectly attainable,  and  with  admirable  results 
by  Mozart,  Haydn,  Cramer,  and  others.  But 
modem  music  requires  greater  powers  in  the 
instniments ;  and  for  the  last  half  centoiyy 
the  BroadwMds,  Erards,  CoUards,  and  olher 
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oelebraft6d  maken,  have  introduMd  a  saooes- 
sion  of  siDgvlar  and  most  delicate  contrivaaoes, 
to  give  all  possible  perfection  to  the  tones  and 
the  means  of  their  produetion. 

The  square  piano-forte  was  taken  from  the 
claYichord,  but  it  retains  only  its  shape,  with 
the  same  disposition  of  the  strings  and  keys : 
their  actions  have  no  similarity.    It  may  be 
necessary  to  state  that  the  '  action'  of  a  piano- 
forte is  the  teohnioal  name  for  the  whole  of 
the  mechanism  which  intervenes  between  the 
pressure  on  the  key  and  the  striking  of  the 
stiing.     The  action  of  the  daviehord  was 
simply  a  piece  of  brass  pin-wire,  which  was 
placed  vertically  at  a  point  where  it  could  be 
struck  or  pressed  against  its  proper  stiing, 
the  right-hand  division  of  which  was  free  to 
vibrate,  whilst  the  left-hand  was  muffled  by  a 
piece  of  oloth,  the  ol^ect  of  which  was  to  damp 
or  stop  the  stzing,  which  it  did  the  instant  the 
finger  was  taken  off  the  key.    The  touch  of 
the  clavichord  was  peculiar,  partaking  both  of 
the  harpsichord  and  the  organ  i  in  other  words, 
both  struck  and  pressed,  and  the  pressure  could 
be  so  varied  as  to  produce  a  kind  of  tremblant 
effect    The  tones  were  feeble,  soft,  and  me- 
lancholy, and  better  suited  to  the  studenti  the 
oom|K»er,  or  the  solitary,  than  any  purpoaes 
Of  social  amusement. 

The  action  of  the  square  piano  forte,  on  its 
first  introduotion,  consisted  of  a  kejfi  a  ^t/>er, 
a  kammert  ^nd  a  dm^i»er.    The  key  was  the 
same  as  that  of  the  cUnichord.    The  lifter  was 
a  brass  wirei  with  a  piece  of  hide  leather  as  a 
head,  which  was  covered  with  a  piece  of  soft 
leather    as  a  finish.     This  lifter,  when  in 
motion,  struck  the  hammer  against  the  stiing, 
and  thus  produced  the  tone  of  the  instrument 
The  damper  followed  the  perfofmer,  and  stop- 
ped the  vibrations  as  quickly  as  the  finger  was 
removed  firom  the  key.   The  tone  of  this  piano- 
forte was  thin  and  wiry,  the  hammer  having 
only  one  slight  eovering  of  sheep-akin  leather 
upon  it   The  subsequent  improvements  in  the 
square  pianc-forte  down  to  the  present  day 
have  consisted  chiefly  in  the  application  of 
sundry  small  pieces  of  mechanism,  called  the 
hopper,  the  rnHder-hammer,  and  the  check,  to 


improve  the  tone. 

Some  piano-fortes  have  seven  octaves ;  but 
the  usfual  number  in  the  beat  instruments  is 
six  and  a-belf ;  in  others  six,  or  five  and  a 
half.  The  strings  of  the  early  piano-fortes 
were  partly  of  steel  and  partly  of  brass^  the 
treble  notes  of  steel,  and  the  lower  notes  of 
bnne ;  a  few  of  which,  in  the  bass,  were  over- 
lapped or  covered,  rather  open,  with  plated 
eopper  wire,  to  give  them  more  gravity,  ao- 
oonling  to  the  length  attainable  in  the  instru- 
But  modem  piano-foitea  have  steel 


wire  throughout  with  about  an  octsTe  in  the 
baas  closely  lapped  with  unplated  copper  vire. 
The  strings  which  are  now  used  in  piano- 
fortes   are   considerably  larger  than  those 
which  were  formerly  used;  the  sdvantages  of 
which  are  durability  and  firmness.  Almost  all 
the  wire  employed  for  this  purpose  in  England 
is  made  by  one  firm  near  Birmingham :  it  re- 
quires especial  care  in  the  manufacture.  Stofi 
Bjod  pedals  are  used  in  various  degrees  in  piano- 
fortes ;  the  stops  are  moved  by  hand,  to  alter 
the  position  of  the  dampers  used  against  the 
strings ;  the  pedals  are  moved  by  the  feet  for 
an  analogous  purpose. 

The  upright  piano-forte   was,  doubtless, 
taken  from  the  upright  harpsichord;  it  was 
invented  by  Mr.  Hancock.    The  next  novelt; 
was  the  invention  of  Mr.  Hawkins,  who  con- 
structed an  uptight  instrument  mih  a  de 
tached  sound  board  in  an  iron  frame,  and  the 
whole  was  so  arranged  as  to  be  able  to  meet 
the  atmosphere  with  compensating  powers.  In 
the  bass,  it  had  spiral  or  helical  strmgs,  by 
which  length  was  gained ;  and,  in  the  treble, 
three  octaves  of  equal  tension  were  accom- 
plished by  a  uniform  size  of  wire.  The  cabinet 
piano-forte  and  the  piccolo  piano-forte  vers 
two  other  forms  in  which  the  strings  were 
placed  vertically :  the  minor  changes  in  these 
two  varieties  have  been  very  numerous. 

A  laudable  attempt  has  been  made  within  the 
last  year  or  two  to  construct  piano-fortes  which, 
while  well  made  and  of  good  tune,  shall  be 
comparatively  cheap  on  account  of  being  made 
of  plain  materials.  No  efforts,  however,  can 
make  this  a  cheap  instrument;  the  mechanism 
is  too  intricate  and  delicate  for  us  to  hope  to 
realise  "  piano-fortes  for  the  miUion,"  so  fir 
as  price  is  concerned. 
PIAZZA.    Although  in  the  Italian  language 

a  piazaa  signifies  merely  an  open  phu3e,  it  is 
employed  by  us  to  denote  a  coverwi  ambula- 
tory, whether  formed  by  columns  or  arches,in 
the  lower  part  of  a  building;  such  cloistered 
walks  being  very  common  in  the  pUizze,  or 
public  squares,  of  Italian  cities,  as  that  of 
St  Mark's  at  Venice,  &c. 

PIER,  is  the  general  name  for  the  solid 
spaces  between  a  series  of  openings  in  a  wall, 
whether  windows  or  arches ;  but  in  its  tech- 
nical meaning  the  term  is  more  particultfl? 
applied  to  the  pillar-like  masses  of  masonry 
or  brickwork  from  which  arches  spring,  risins 
from  the  impost  capping  the  pier,  and  which 
generally  consists  of  a  series  of  mouldings, 
although  sometimes  it  is  merely  a  plat-band, 
and  occasionally  the  impost  is  omitted  alto- 
gether, especially  in  rusticated  basements.  I^ 
many  instances  columns  are  substituted  for 
piersy  placed  either  singly  of  in  pairs ;  od 
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the  arches  spfiiig  either  immediately  from 
their  capitals  or  from  an  entablature  over 
them.  There  are  again  many  examples  in 
which  both  piers  and  a  lesser  order  or  sub- 
order of  oolnmns  are  employed,  the  latter  be- 
ing xnstilated  on  each  side  of  the  pier^  and 
tiieir  entablature  forming  the  impost  from 
which  the  arches  spring. 

The  term  pier  is  also  applied  to  the  solid 
masses  supporting  the  arches  of  a  bridge ; 
iH  ith  the  exception  of  the  extreme  ones,w)iich 
ftie  distinguished  Ijy  the  name  of  abutments. 
J  lie  term  is  also  apphed  to  a  mole  or  jetty 
c  allied  out  into  the  sea,  whether  intended  to 
Her>'e  as  an  embankment  to  protect  vessels 
from  the  open  sea,  or  merely  as  a  landing- 
place  ;  for  which  latter  purpose  suspension 
chain-bridges  are  now  frequently  employed. 

PIGS.  The  commercial  value  of  swine  is 
very  eonsiderable;  for  besides  the  flesh  con- 
sidered as  an  article  of  food,  the  skin,  the 
bristles,  and  other  parts  of  the  animal  ate  ap- 
plied to  msny  useful  purposes.  In  *  Frazef  s 
Magazine'  for  October,  1850,  is  gifcn  a  lively 
account  of  the  traffic  which  these  animals  oc- 
casion in  one  of  the  newly-formed  cities  of 
the  United  States ;  the  paper  has  the  usual 
rattling  tone  of  a  Magazine  article ;  but  there 
is  internal  evidence  that  the  statements  are 
trustworthy  respecting  the  vsxied  purposes  to 
which  the  slaughtered  animals  can  be  applied, 
in  a  district  where  the  supply  is  abundant. 

That  Ireland  depends  greatly  on  pigs  <  to 
pay  the  rent '  is  well  known.    A  very  large 
proportion  of  the  pigs  reared  in  Ireland  ftnd 
their  way  either  alive  or  cured  into  the  Kng- 
lish  market.   This  transit  hss  increased  to  an 
a.itonishing  extent  since  the  Union.    In  1801 
there  were  only  2000  pigs  sent  from  Ireland 
to  England ;  in  1806  it  was  6883;  in  1813  it 
was  U,621 ;  in  1821  it  was  104,001.    In  this 
last  named  year  steam  navigation  began  to 
tell  in  the  matter,  by  lessening  the  expense 
of  freight  By  the  year  1837  the  number  rose 
to  700,000.  It  is  difficult  now  to  form  a  jadg- 
meiit  of  the  number,  for  the  trade  between 
the  two  countries  is  in  most  cases  assimilated 
to  a  coasting  trade.  The  small  farmers  of  Ire- 
land mostly  sell  their  pigs  to  jobbers  or  dealers 
who  go  round  the  country,  and  who  either 
drive  the  pigs  at  onoe  to  the  shipping  ports,  or 
sell  them  to  third  parties  who  fatten,  nlaughter 
and  cure  the  pig5  for  the  bacon  market    The 
year  ld-17  was  not  a  good  year  for  tuliing  any 
arerages  in  Ireland  ;  but  in  that  year  it  was 
ff>;md  Uiere  were,  living  in  all  the  farms  of 
Ireland,  822,459  pigs.    Pigs  are  plentiful  in 
Ireland  in  good  years ;  and  it  was  well  ascer- 
tained that  the  number  in  the  calamitous  1847 
was  (iar  below  the  average. 


The  swine  and  hogs  imported  into  Great 
Britain  from  foreign  countries  in  the  last  three 
years  were  :*- 

Yaar.  No^  Importsd. 

1848 i...  2,119 

1849 S,658 

1850 7,287 

In  fact,  we  are  almost  exdusiTely  dependent 
on  Ireland  for  such  of  our  pigs,  pork,  and  b»» 
eon  as  is  not  the  produce  of  our  own  island. 

The  pigs  sold  at  Smithfield  yearly  averaga 
about  40,000 ;  the  selling  price  presenting  a 
usual  average  of  about  80t.  The  dead  pigs 
sold  in  Newgate  Msrket  annually  giva  mi 
aggregate  weight  of  about  110,000  tO  130,000 
stone  of  8  lbs.,  besides  15,000  sneking  pigs. 
At  Leadenhall  Mariiet  the  weight  amonnta  to 
the  large  quantity  of  600,000  stone.  The 
Lesdenhall  butchers  also  slanghter  abont 
30,000  pigs  annually. 

PILE  ENGINE  is  a  machine  by  which  a 
heavy  mass  of  iron  is  raised  to  a  eonsiderable 
height  in  the  air;  the  mass  being  then  allowed 
to  fall  by  gravity  on  the  head  of  a  pile,  the 
momentum  acquired  by  the  desoent  forces  &6 
pile  into  the  ground. 

Soch  an  engine  is  employed  in  driving  piles 
fbr  the  support  of  the  sleepers  or  horicontid 
timbers  on  which  are  built  the  piers  of  bridges, 
the  revetments  of  the  ramparts  of  fortresses, 
or  any  other  heavy  mass  of  brick-work  or 
stone-woric  when  the  soil  is  not  sufficiently 
firm  to  carry  the  strdetnre.  Piles  are  also 
thus  driven  in  order  to  form  eoflerdams  in 
rivers,  preparatory  to  the  eonstmction  of  piers 
or  the  faces  of  quays,  basins,  d^e. 

The  most  important  improvement  in  pile- 
engines  is  the  steam-hammer  of  Mr.  Nasmyth. 
The  principle  of  this  most  powerfril  instrument 
consists  in  having  a  small  steam  engine  so 
connected  with  the  ram  or  hammer,  that  after 
the  latter  has  fallen  by  its  own  gravity,  it  is 
raised  again  by  the  action  of  steam.  The 
saving  of  the  time  by  the  use  of  this  machine 
is  very  great,  and  the  invention  is  one  of  sin- 
gnlsr  importance  in  engineering.  It  is  appli- 
cable to  the  forging  of  anchors,  snd  other 
works,  where  powerful  blows  are  to  be  given. 

A  veiy  remsrkable  principle  has  been  intro- 
duced within  the  last  few  years  in  pile-driving; 
it  was  invented  by  Dr.  Potts,  and  has  been 
extensively  applied  by  Stephenson,  Brunei, 
and  other  engineern.  In  the  ordinary  process 
the  power  is  apphed  to  the  pile ;  but  in  Potts* 
method  the  power  is  applied  to  the  ground 
itself.  The  pile  is  hollow,  and  is  placed  per- 
pendieolarly  over  the  spot  where  it  is  to  be 
sunk  ;  it  is  made  air-tight  on  the  top  by  fix- 
ing a  cast  iron  plate  upon  it  A  toba  posses 
through  thia  plate  or  cover,  and  connects  the 
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hollow  of  the  pile  with  an  air-pump.  When 
the  air  is  drawn  oat  of  the  hollow  centre,  the 
sand  or  gravel  is  sucked  up  into  it,  by  atmos- 
pheric pressure,  and  the  metallic  pile  is  facili- 
tated in  its  descent.  In  some  cases  this  ope- 
ration has  been  conducted  on  an  enormous 
scale.  A  bridge  has  lately  been  built  by 
Messrs.  Fox  and  Henderson  over  the  Shannon 
for  one  of  the  Irish  railways.  It  is  supported 
on  Dr.  Potts'  hollow  piles.  Each  pile  is  ten 
feet  in  diameter ;  and  these  enormous  masses 
were  sunk  into  a  clay  soil  with  astonishing 
rapidity,  by  withdrawing  the  air  from  the  in- 
terior of  the  pile. 

PIMENTO,  is  the  produce  of  Evgenia  PI- 
mentOj  a  tree  native  of  the  West  Indies,  but 
cultivated  almost  exclusively  in  Jamaica, 
thence  called  Jamaica  Pepper.  The  unripe 
two-seeded  berries,  which  are  about  the  size  of 
a  pea,  are  dried  by  frequent  turning  in  the 
sun,  by  which  their  colour  is  changed  from 
green  to  brown  or  grayish-brown.  The  shell 
is  veiy  brittle,  about  the  thickness  of  a  card, 
and  encloses  two  seeds,  which  are  roundish, 
dark  brown,  somewhat  shining,  and  having  a 
weak  aromatic  taste.  The  shell  possesses  an 
agreeable  clove-like  taste  and  smell.  Two 
kinds  are  met  with  in  commerce,  English  and 
Spanish,  of  which  the  former  is  the  better. 
About  20,000  cwts.  of  Pimento  are  imported 
vearlv 

PIN  MANUFACTURE.  The  first  thing 
to  be  done  in  the  manufacture  of  pins  by  the 
hand  method  is  to  reduce  a  quantity  of  brass 
wire  to  the  requisite  size.  This  is  generally 
done  in  the  pin  factory,  as  the  wire  is  received 
of  larger  diameter  than  necessary.  It  is  per- 
formed in  the  usual  manner  of  wire  drawing ; 
and  the  wire  is  then  made  up  into  coils  of  six 
inches  diameter,  and  any  dirt  or  crust  which 
may  be  attached  to  the  surface  is  got  rid  of  by 
first  soaking  the  coils  in  a  diluted  solution  of 
sulphuric  acid  and  water,  and  then  beating 
them  on  stones.  The  next  process  is  to 
straighten  the  wire ;  after  which  it  is  cut  into 
pieces,  each  about  long  enough  for  six  pins. 
These  latter  pieces  are  then  pointed  at  each 
end,  in  the  following  manner—The  person  so 
employed  sits  in  firont  of  a  small  machine, 
which  has  two  steel  wheels  or  mills  turning 
rapidly ;  of  which  the  rims  are  cut  somewhat 
after  the  manner  of  a  file,  one  coarse,  for  the 
rough  formation  of  the  points,  and  the  other 
fine  for  finishing  them.  Several  of  these 
pieces  are  taken  in  the  hand,  and  by  a  dexte 
rous  movement  of  the  thumb  and  fore-finger 
are  kept  continually  presenting  a  different 
face  to  the  mill  against  which  they  are  pressed. 
The  points  are  then  finished  off  by  being  ap- 
plied in  the  same  manner  to  the  fine  mill. 


Alter  both  ends  of  the  pieces  have  been 
pointed,  one  pin's  length  is  cut  off  from  each 
end,  when  they  are  r«pointed,  and  so  on  until 
each  length  is  converted  into  six  pointed 
pieces.    The  stems  of  the  pins  ore  then  com- 
plete.   The  next  step  is  to  form  the  head, 
which  is  effected  by  a  piece  of  wire  called  the 
mould,  the  same  size  as  that  used  for  the 
stems,  being  attached  to  a  small  axis  or  Uthe. 
At  the  end  of  the  wire  nearest  the  axis  is  a 
hole,  in  which  is  placed  the  end  of  a  smaller 
wire,  which  is  to  form  the  heading.  >Vhiiti  the 
mould  wire  is  turned  round  by  one  hand,  tlie 
head  wire  is  guided  by  the  other,  until  it  is 
wound  in  a  spiral  coil  along  the  entire  len^h 
of  the  former.    It  is  then  cut  off  close  to  the 
hole  where  it  was  commenced,  and  the  coil 
taken  off  the  mould.  When  a  quantity  of  these 
coils  are  prepared,  a  workman  takes  a  dozen 
or  more  of  them  at  a  time  in  his  led  band, 
while  with  a  pair  of  shears  in  his  right  he 
cuts  them  up  into  pieces  of  two  coils  each. 
The  heads,  when  cutoff,  are  annealed  by  being 
made  hot  and  then  thrown  into  water.  When 
annealed,  they  are  ready  to  be  fixed  on  the 
stems.    In  order  to  do  this,  the  operator  is 
provided  with  a  small  stake,  upon  which  U 
fixed  a  steel  die,  containing  a  hollow  the  exact 
shape  of  half  the  head.     Above  this  die,  and 
attached  to  a  lever,  is  the  corresponding  die 
for  the  other  half  of  the  head,  which,  when  at 
rest,  remains  suspended  about  two  inches 
above  the  lower  one.  The  workman  takes  one 
of  the  stems  between  his  fingers,  and  dipping 
the  pointed  end  into  a  bowl  containing  a  num- 
ber of  the  heads,  catches  one  upon  it  au<l 
slides  it  to  the  other  end;  he  then  places  it 
in  the  lower  die,  and  moving  a  treadle  brings 
down  the  upper  one  four  or  five  times  upon 
the  head,  which  fastens  it  upon  the  stem,  and 
also  gives  it  the  required  figure.    There  m  ft 
small  channel  leading  from  the  outsido  to  the 
centre  of  the  dies,  to  allow  room  for  the  stem. 
The  pins  are  now  finished  as  regard<i  shape, 
and  it  only  remains  to  tin  or  whiten  them. 
A  quantity  of  them  are  boiled  in  a  pickle,  either 
a  solution  of  sulphuric  acid  or  tartar,  to  n* 
move  any  dirt  or  gre&se,  and  also  to  produce 
a  slight  roughness  upon  their  surfaces,  vhich 
facilitates  the  adhesion  of  the  tin.  After  being 
boiled  for  half  an  hour,  they  are  washed  and 
then  placed  in  a  copper  vessel  with  a  quantity 
of  grain  tin  and  a  solution  of  tartar;  in  about 
two  hours  and  a  half  they  are  taken  out,  aivl 
after  being  separated  from  the  undis«oIv«i 
tin  by  sifting  are  again  washed ;  they  are  then 
dried  by  being  well  shaken  in  a  bag  ^*  ' 
quantity  of  bran,  which  is  afterwards  8tpar»- 
ied  by  shaking  them  up  and  down  in  open 
wooden  trays,  when  tha  bran  flies  off  nnd 
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leaves  the  pins  perfectly  dry  and  dean.    The 
pins  are  then  papered  for  sale. 

The  dra>ving  and  cutting  the  wire,  the  cnt- 
ting  of  the  heads  from  the  coiJs,  and  the  tin- 
ning, are  performed  by  men;  the  other  ope- 
rations by  women  and  children. 

Machines  have  been  invented,  and  partially 
employed  for  some  of  the  processes ;  bat  most 
pins  are  made  by  the  hand  method. 

PINE  TKEE.  Under  Abies  is  given  a 
brief  description  of  some  among  the  many 
varieties  of  Fir  trees.  We  will  here  glance 
at  some  of  the  more  prominent  uses  of  tlie 
Pine,  which  has  many  points  of  similarity  to 
the  fir. 

In  respect  to  food  the  pine  and  fir  do  not 
rt^nder  much  service,  at  least  in  European 
coimtries.  The  pine  apple  is  a  misnomer ;  it 
is  the  fruit  of  another  kind  of  plant,  and  has 
obtained  its  name  from  a  certain  resemblance 
to  the  cone  of  a  pine  tree.  Tho  Bomans  used 
the  pine  cones  to  flavour  their  wine ;  and  some 
mo<lern  nations  do  the  same.  The  Lapland- 
ers grind  the  inner  bark  of  the  Scotch  pine 
into  a  kind  of  coarse  flour,  to  make  bread. 
Pine  meal  and  oatmeal,  mixed  into  a  dough, 
and  baked  in  a  pan  or  plate,  are  said  to  make 
tolerable  cakes.  The  young  shoots  are  eaten 
in  Siberia.  Chips  of  pine  have  sometimes 
been  ased  as  a  substitute  for  hops.  The  ker- 
nels of  the  fruit  of  the  stone  pine  are  pleasant 
eating,  and  are  dished  up  in  various  ways  in 
France  and  Italy«  Of  the  Cembra  pine,  the 
kernels  yield  an  oil,  and  the  shell  of  the  ker- 
nel yields  a  red  dye.  Spruce  and  spruce  beer 
are  made  in  the  following  way : — Twigs  of  the 
spruce  fir  are  fastened  into  a  bimdle,  and 
boiled  in  a  copper  until  the  bark  separates. 
While  this  is  doing,  a  given  weight  of  oats  is 
roasted  on  a  hot  plate,  with  sea  biscuits  or 
slices  of  bread.  These  ingredients  are  then 
boiled  witli  the  twigs  for  some  time.  Sugar 
or  molasses  is  added;  and  the  liquid  is  tunned 
off,  leaving  all  the  soUd  ingredients  behind ;  a 
little  yeast  is  added,  and  spruce  beer  is  the 
resalt.  In  England  spruce  beer  is  made  from 
eMM^nce  of  tpruce^vhich  is  prepared  in  America 
from  the  young  twigs. 

As  a  timber  tree,  it  is  scarcely  possible  to 
enumerate  all  the  uses  of  the  pine  and  fir. 
Many  of  them  are  mentioned  under  Abies. 
One  species  yields  long  straight  timbers  for 
the  masts  of  ships ;  another  Is  available  for 
part  of  the  hull ;  a  third  for  flooring  boards 
in  a  house.  It  is  of  white  pine  that  the  three 
magnificent  American  bridges  are  constructed, 
at  Philadelphia,  Trenton,  and  Boston. 

It  would  BHffice  to  take  the  Norway  spruce 
fir  as  an  example  of  the  numerous  uses  which 
these  trees  subserve,  in  addition  to  those  in 


whioh  the  timber  is  employed.  When  burned 
it  yields  valuable  fuel  and  charcoal ;  the  ashes 
furnish  potAsh ;  the  bark  is  used  in  tanning ; 
the  buds  and  young  shoots  yield  spruce  beer; 
the  cones,  boiled  in  whey,  are  used  as  a  re- 
medy against  the  scurvy ;  the  young  shoots 
are  used  as  fodder  for  live  stock  in  many 
countries ;  the  floors  of  rooms  and  the  path- 
ways to  churchyards  are  strewed  with  the 
young  green  tops  in  Sweden ;  the  inner  bark 
is  made  into  baskets  in  Sweden  and  Norway ; 
the  long  and  slender  i*ootlets  are  used  as 
cords. 

The  pine  and  fir  yield  many  remarkable 
substances  derived  from  the  juice  or  sap  of 
the  tree.  Among  these  are  resin,  tHrpentine, 
tar,  pitch,  lamp  black,  &c.  Their  relation  (o 
each  other  may  be  stated  as  follows : — turpen- 
tine is  the  juice  of  tlie  living  tree ;  resin  is  a 
solid  residue  obtained  from  the  turpentine ; 
spirit  of  turpentine  is  the  clear  liquid  which 
results  when  tlie  resin  is  removed  fh>m  tur- 
pentine ;  tar  is  the  juice  of  the  dead  tree ;. and 
lampblack  is  the  soot  obtained  by  burning 
Uic  above.  These  substances  are  described 
under  their  proper  headings. 

PINK.  There  are  many  varieties  of  pink 
colour  employed  as  pigments  by  ailists  and 
painters ;  but  there  are  also  some  which, 
though  bearing  this  name,  have  not  the  tint 
which  is  usually  known  by  the  name  of  pink. 
Brown  pink  is  a  yellow  pigment,  prepared 
from  French  berries,  pearlosh,  fustic,  and 
alum.  Dutch  pink  has  a  golden  yellow  colour ; 
it  Is  prepared  from  French  berries,  turmeric, 
alum,  and  whiting  or  starch.  Rose  ;>i/iA',  which 
has  a  roseate  hue,  is  obtained  by  mixing  whit- 
ing with  a  decoction  of  Brazil  wood  and  pearl- 
a.sh.  Pink  dye,  used  as  a  cosmetic  and  for 
tinting  silk  stockings,  is  made  from  safflower, 
subcarbonate  of  potash,  spirit  of  wine,  and 
lemon  juice.  Pink  saucers  used  by  artists, 
are  small  saucers  on  the  interior  surface  of 
which  a  layer  of  pink  colour  or  paint  is  depo- 
sited ;  the  colour  is  made  from  safflower,  car- 
bonate of  soda,  French  chalk,  and  solution  of 
tartaric  acid ;  a  red  powder  is  produced,  which 
is  applied  to  the  saucer  with  gum. 

PIPES.  Pipes,  tubes,  or  cylinders  are 
made  in  various  ways,  according  to  their  size 
and  material.  The  large  iron  cylinders  for 
steam  engines,  hydraulic  machines,  and  other 
engineering  works,  are  cast  in  sand  moulds, 
in  the  manner  described  in  FoimDiNO.  Stone 
cylinders  and  pipes  are  cut  by  the  aid  of  ma- 
chinerv,  as  noticed  under  Stone  Workiho. 
Glass  pipes  are  coming  extensively  into  use 
for  draining  and  for  other  purposes;  they  are 
produced  by  a  combined  process  of  blowing 
and  di'awing,  something  like  that  by  which 
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barometer  tubes  are  made  [Babombteb]. 
Lead  pipes  are  made  in  three  or  four  different 
ways  [Lbad]  ;  and  those  of  copper  in  two  or 
three  [Cofpeb  Manufactuse].  Wooden 
water  pipes  (now  almost  superseded  by  iron) 
are  made  by  boring  out  Uie  centre  of  a  tree- 
trunk  ;  and  some  other  kinds  of  tubes  are 
loored  out  of 'the  solid  [BoaiNo].  Tobacco 
Pipes  are  described  in  a  later  article. 

PISTON.      [AiB-PuMP  ;    Hydbaulics  ; 
Steam  Ebozmb.] 
PITCH.     [Tab.] 

PIX,  TRIAX  OF  THE.  As  a  security 
for  the  integrity  of  the  coinage,  it  is  required 
that,  before  the  master  of  the  mint  can  receive 
his  *  discharge,'  or  an  admission  that  his  duties 
have  been  properly  performed,  the  coins 
should  be  submitted  to  a  trial  by  jury.  This 
final  examination  is  technically  called  the 
Trial  of  the  Pix^  from  the  box  in  which  the 
coins,  which  have  been  selected  for  that  pur- 
pose, are  contained.  They  are  secured  by  three 
locks,  the  keys  of  which  are  respectively  in 
the  custody  of  the  warden,  master,  and  comp- 
troller of  the  Mint.  Newspaper  readers  may 
have  remarked  that  there  was  a  trial  of  the 
pix  in  March,  1851.  The  important  opera- 
tion of  coining  is  briefly  described  under 
Mnrr. 

PLANE  TBEE.  This  Asiatic  tree  is  most 
valued  for  its  ornamental  appearance  ;  but  it 
is  not  without  its  economical  uses.  Its  timber 
is  fine-grained,  hard,  and  well  suited  to  such 
kinds  of  joiners'  work  as  do  not  require 
strength  ;  for  which  its  brittlencss  i*end<.>rs  it 
ill  suited.  The  occidental  or  western  plane,  as 
dislinguished  from  the  oriental  or  eastern 
plane,  is  a  less  beautiful  tree,  and  the  timber 
less  valuable 

PLANING  MACHINERY.  The  fii-st  at- 
tempt  to  economise  labour  by  mean:<:  of  jilan- 
ing  machinery  was  made  by  General  Bent! mm, 
who  obtained  a  patent  in  1791  for  a  contriv- 
ance by  which  large  planes,  wide  enougli  to 
take  the  whole  width  of  a  plank  at  one  stroke, 
and  supplied  with  apparatus  for  directing 
their  course,  regulating  the  depth  to  which 
they  could  out,  and,  generally  speaking,  for 
superseding  the  necessity  of  skill  and  judg- 
ment on  the  part  of  the  operator,  might  be 
worked  either  by  mechanical  power  or  by 
manual  labour.  The  improved  principle,  now 
generally  adopted,  was  introduced  in  Brainah's 
patent  of  1>>0'J.  In  a  beauUful  macliine  which 
he  constructed  for  the  Woolwich  Arsenal,  the 
wood  is  placed  upon  a  carriage,  and  drawn  by 
hydraulic  power  under  the  lower  surface  of  a 
rapidly  revolving  disk  or  mill,  to  the  face  of 
which  a  series  of  planes  or  cutting  instruments 


quick  succession,  bring  it  to  a  very  smooth 
and  even  surface. 

Immense  saving  of  labour,  accompanied 
with  a  corresponding  improvement  in  accuracy 
has  been  effected  by  the  apphcation  of  planing 
machinery  to  the  levelling  of  iron  and  other 
metals,  in  lieu  of  the  cold  chisel  and  the  file, 
worked  by  hand.    In  some  instances  this  has 
been  done  on  the  principle  of  Bramah's  ma- 
chine above  referred  to ;  but  more  generally 
the  planing  of  iron  is  effected  by  a  stationaiy 
cutter,  the  iron  being  brought  under  it  by  a 
rexitilinear  motion.    For  this  purpose  it  is  not 
usual  to  employ  wide  cutting  instruments,  as 
for  wood ;  but  a  narrow  tool,  cutting  a  mere 
line  of  the  surface  at  once,  is  brought  into 
contact  with  all  parts  of  the  surface  to  be  lev. 
elled  in  succession. 

PLANISPHERE.    A  planisphere,  as  now 
usually  constructed,  is  an  instrument  for  find- 
ing the  position  of  the  heavens  at  any  one 
moment,  mnch  more  easily  used  than  tl)e  ce- 
lestial globe,  and  very  much  less  cxpensi\c. 
A  circular  disk  of  pasteboard,  on  which  ili*> 
stars  visible  in  our  latitude   are  laid  down, 
turns  on  a  second  disk,  round  which  are  the 
days  of  the  year  on  one  circle,  and  the  hour? 
oi  the  day  on  another.    A  third  and  holloa 
disk  turns  upon  the  same  pivot,  the  hoUnv 
part  being  so  cut  that  the  portion  of  thfi 
heavens  which  it  shows  is  precisely  that  which 
is  visible  at  one  time  in  the  latitude  of  tl.o 
instrament:   the  points  of  the  compass  ar^ 
marked  round  the  rim  of  the  hollow  disk  or 
of  the  horizon.    The  effect  is  that  by  setting 
the  disk  which  contains  the  stars  to  the  dav 
of  the  year,  and  the  hollow  disk  to  the  honr 
of  the  day,  the  part  of  the  heavens  risible  at 
that  day  and  hoiur  is  distinctly  shown.    The 
time  at  which  any  star  rises,  culminates,  and 
sets  can  be  found. 

PLANTAIN.  The  plantain  is  the  fruit  of 
the  musa  tapientumjtmd  is  eaten  to  a  most  r** 
markable  extent  by  the  inhabitants  of  the  V-r- 
rid  zone.  From  its  nutritions  qoalitioa  and 
general  use,  it  may,  whether  used  in  a  raw  or 
dressed  form,  be  regarded  rather  as  a  neeec 
snry  ai'ticle  of  food  than  as  an  occaAiona] 
luxury.  In  tropical  countries  the  plantain 
is  one  of  the  most  interesting  objects  of  eul- 
tivation  for  the  subsistence  of  man.  Thnv 
dozen  fruits  will  maintain  a  person,  instead  of 
bread,  for  a  week,  and  appears  better  siiitiNl 
to  him  in  wftrm  countrio««  than  thai  kind  of 
food.  Indeed  the  plantain  is  often  the  whole 
support  of  an  Indian  fa'uily.  The  fruit  it 
produced  from  amonj?  the  immense  Wvea  in 
bunches,  wftiRhing  3(>,  01),  and  80  Ibw.,  of  va- 
rious colours,  and  of  proat  tliversitr  of  fom. 


are  attaehed,  which,  acting  upon  the  wood  in  |  It  usually  is  long  and  iiaiT->Tr,  of  a  pBieyeUoi 
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or  dark  red  colour,  with  a  yellow  farinaceous 
flesh.  Bat  in  form  it  varies  to  oblong  and 
nearly  spherical ;  and  in  colour  it  offera  all 
the  shades  and  Tariations  of  Unts  that  the 
oombination  of  yellow  and  red,  in  different 
proportions,  can  produce.  Some  sorts  are 
aaid  always  to  be  of  a  bright  green  colour. 
In  general,  the  character  of  the  fruit  to  an 
European  palate  is  that  of  mild  insipidity ; 
soma  sorts  are  even  so  coarse  as  not  to  be 
edible  without  preparation.  The  greater  num- 
ber however  are  used  in  their  raw  state,  and 
some  varieties  acquire  by  cultivation  a  very 
exqoiaite  flavour,  even  aurpassing  the  finest 
pear.  In  the  better  sorts  the  flesh  has  the 
eolonr  of  the  finest  yellow  butter,  is  of  a  deli- 
cate taste,  and  melts  in  the  mouth  like  mar- 
malade. In  the  West  Indies,  plantains  appear 
to  be  even  more  extensively  employed  than  in 
the  Eastern  world.  The  modes  of  eating  them 
ars  various.  The  best  sorts  are  served  up 
raw  al  table,  as  in  the  East  Indies,  and  have 
been  compared  for  flavour  to  an  excellent 
raxnette  apple  alter  its  sweetness  has  been 
condensed  by  keeping  through  the  winter. 
Sometimes  they  are  baked  in  their  skins,  and 
then  they  taste  like  the  best  stewed  pears  of 
Europe.  They  are  also  the  principal  ingre- 
dient in  a  variety  of  dishes. 

The  Banana  of  hot  countries  is  a  mere  va- 
riety of  the  plantain,  distinguished  by  being 
dwarf^  with  a  spotted  stem.  Botanists  call  it 
Mu$a  ParadisiaeOf  in  allusion  to  an  old  no- 
tion that  it  was  the  Forbidden  Fruit  of  Scrip- 
ture. 

PLANTING  and  PLANTATIONS.  Plant- 
ing is  the  operation  of  placing  in  the  soil  the 
loots  of  a  plant  which  has  been  previously  re- 
moved. The  manner  of  performing  the  ope- 
ration may  be  reduced  to  one  general  principle ; 
that  of  placing  the  roots  in  the  soil  so  as  to 
imitate  as  dosely  aa  possible  the  position 
which  they  occupy  when  growing  naturally. 
The  excavation  for  the  reception  of  the  roots 
of  a  plant  should  be  considerably  larger  than 
those  roots  will  traverse  when  extended  at  the 
time  of  planting.  It  should  be  as  wide  at 
boiton  as  at  top.  The  bottom  should  be  more 
or  less  convex,  and  the  depth  such  as  to  admit 
of  the  roots  being  covered  to  the  extent  ob- 
serted  in  undistnrbed  seedling  plants  of  the 
•one  species ;  that  is  to  say,  the  upper  part 
of  the  root  should  only  be  just  covered.  The 
lower  roots  should  be  regularly  disposed  over 
the  convex  bottom  of  the  excavation,  and  care- 
fblly  strewed  with  some  of  the  finer  portion 
of  soil,  over  which  the  other  roots  may  be 
spread.  Mote  soil  should  then  be  carefully 
vHber  than  forcibly  introduced.  A  plentiful 
watsrisi  shoald  be  given  when  the  soil  is 


nearly  all  filled  in ;  and  after  tUe  water  has 
subsided,  so  as  not  to  stand  above  the  surface, 
the  latter  should  be  covered  with  the  rest  oi 
the  soiL 

Plantations  are  generally  planted  thick  in 
the  first  instance,  and  with  various  species  of 
trees.  Larch,  Scotch  fir  or  pine,  mountain 
ash,  ^c,  are  interspersed  amongst  the  hard 
wood  for  shelter,  or  as  nurses.  Too  close 
planting  produces  weak  drawn-up  timber,  in 
consequence  of  the  tops  only  receiving  a  due 
share  of  light  If,  on  the  contrary,  trees  are 
planted  at  too  great  a  distance  from  each  other 
they  are  inclined  to  ramify  into  large  limbs 
and  spreading  tops,  with  a  stem  short  but 
much  thicker  than  where  the  space  admits  of 
less  expansion  of  foliage.  If  therefore  very 
thick  timber  of  no  great  length  be  required, 
wide  planting  is  proper ;  but  if  tall  timber  be 
the  object,  the  plantation  must  be  moderately 
thick.  The  proper  season  for  felling  trees  is 
when  the  sap  is  most  at  rest;  the  operation 
ought  not  to  be  performed  at  any  other  time, 
unless  for  firewood.  With  respect  to  oaks,  the 
practice  of  barking  in  the  spring  and  felling 
in  the  succeeding  autumn  is  by  no  means  un- 
objectionable, and  on  some  accounts  is  deci- 
dedly inferior  to  felling  in  autumn  or  very 
early  in  winter  without  previous  disbarking. 

PLASTER  OF  PARIS.  [Calcium;  Lime.] 

PLASTERING.  Tho  business  of  the 
plasterer,  besides  forming  plain  plastered 
ceilings  and  walls,  also  embraces  the  forma- 
tion and  fixing  of  ornamental  cornices,  centre 
pieces,  and  other  similar  ornaments. 

In  plastering  a  brick  wall,  the  first  thing 
observed  is  to  secure  a  rough  and  porous  sur- 
face to  which  the  composition  mi^  adhere 
readily.  In  applying  the  plaster,  the  surface 
is  first  brushed  free  from  dust,  then  wetted 
with  water,  and  covered  with  a  first  coat  of 
fluid  stucco,  applied  with  a  coarse  bristle 
brush ;  after  which,  before  it  is  quite  dxy,  the 
first  coat  of  coarse  mortar -like  composition  is 
applied.  In  plastering  upon  quarter  parii- 
tious  or  upon  the  under  surface  of  timber 
floors  to  form  ceilings,  a  very  different  process 
is  adopted.  In  both  of  these  cases  a  surface 
is  formed  to  receive  the  first  coat  of  plaster 
by  nailing  to  the  timber  quarterings,  or  to  the 
joists  in  the  case  of  a  floor,  narrow  slips  of 
wood  called  iaths.  This  done,  the  first  coat 
of  plaster,  consisting  of  what  is  called  coarse 
s/uffy  which  is  a  mortar  of  lime  and  sand  mixed 
with  ox  or  horse  hair,  to  give  it  consistency,  is 
applied  with  a  peculiar  kind  of  trowel,  in  such 
a  way  as  to  force  the  mortar  through  the  nar- 
row openings  between  the  laths,  behind  which 
in  consequence  of  its  soft  and  wet  state,  it 
swells  in  such  a  way  that,  as  it  sets  or  hardens, 
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it  becomes  firmly  keyed  to  the  laths,  so  that  it 
could  only  be  broken  away  in  little  bits,  and 
by  the  application  of  considerable  yiolence. 
This  groundwork  serves  to  receive  any  kind 
of  plastering  that  may  afterwards  be  applied. 
PLATA,  BIO  D£  LA.  This  noble  South 
American  river  has  one  of  the  broadest  (estu- 
aries in  the  world.  Through  this  lestuary  the 
commercial  produce  of  about  one-fourth  of 
South  America  is  brought  to  the  market  of  the 
world.  It  is  therefore  a  great  advantage  to 
the  countries  from  which  the  aestuaiy  of  the 
Plata  receives  its  waters,  that  the  rivers  which 
flow  into  it  offer  less  obstruction  to  navigation 
than  is  usual  in  large  streams.  These  rivers 
are  many  of  them  large ;  the  chief  are  the 
Parana,  Uruguay,  Paraguay,  Pilcomayo,  Yer- 
m^o,  Lavayen,  Targa,  and  Salado. 

The  same  name  of  La  Plata  is  given  to  a 
republic  which  covers  an  immense  area,  and 
the  commerce  of  which  finds  an  outlet  at  Bu- 
enos Ayres  on  the  south  shore  of  the  sestuary. 
In  respect  to  agricultural  produce  the  republic 
may  be  divided  into  two  regions,  which  are 
separated  from  each  other  by  the  Oran  Salina. 
On  the  north  of  it  they  partake  of  the  inter- 
tropical productions:  mandioo,  rice,  Indian 
com,  and  the  cocoa  plant  are  cultivated  in 
most  of  the  lower  valleys ;  while  in  the  more 
elevated  tracts,  tobacco  and  cotton  succeed 
well,  and  are  cidtivated  on  a  large  scale.  South 
of  the  Gran  Salina  the  agriculture  resembles 
that  of  southern  Europe,  except  that  no  rice 
is  raised;  wheat  and  Indian  com  are  the 
principal  crops,  but  barley  and  lucerne  are 
also  extensively  grown,  especially  near  Men- 
doza.  The  principal  exchangeable  wealth  of 
the  republic  is  derived  from  the  herds  of  cat- 
tle. The  number  of  heads  is  above  4,000,000, 
of  which  the  province  of  Buenos  Ayres  alone 
is  said  to  possess  3,000,000;  they  wander 
about  in  the  pampas  nearly  in  a  wild  state. 
The  largest  items  in  the  list  of  exports  con- 
sist of  hides,  hair,  horns,  tallow,  and  jerked 
beef. 

Gold  and  silver  occur  in  the  Andes,  and  also 
in  the  Sierra  de  Cordoya.  Iron  and  lead  are 
met  with  in  small  quantities.  There  is  little 
coal ;  but  salt  is  most  abundant 

The  most  important  branch  of  manufactures 
is  that  of  ponchoB,  or  oblong  square  pieces  of 
woollen  cloth,  with  a  hole  in  the  middle,  to 
pass  tlie  head  through ;  they  are  used  by  the 
gauchos  and  other  people  as  cloaks ;  the  fiaest 
are  made  of  vicuna  skins,  in  the  town  of 
Santiago  del  Estero.  Some  woollen  fabrics 
for  men  and  women's  dresses  are  also  made, 
as  well  as  saddle  cloths.  In  some  parts  some 
coarse  cotton-doth  was  formerly  made  by  the 
country-people  for  their  own  use,  but  this 
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branch  of  domestic  iudustiy  has  been  neaify 
abandoned  since  the  introduction  of  British 
manufjBcture. 

The  internal  commerce  of  the  states  is  con- 
siderable, as  most  of  them  have  some  products 
which  are  either  not  at  all  or  only  to  a  small 
amount  raised  in  tlie  neighbouring  states. 
The  external  commerce  under  Spain  was  rerj 
small ;  but  it  has  greatly  increased  within  the 
last  few  years.  Trade  is  now  carried  on  with 
all  the  principal  countries  of  £nxY>pe,  and 
with  various  parts  of  America.  The  value  of 
the  British  and  Irish  produce  and  merchan- 
dise exported  to  the  Aigentine  States,  between 
1836  and  1846,  varied  from  590,0002.  to 
090,000^  annually ;  and  in  1849  it  amounted 
to  no  less  than  1,362,904^  The  imports  from 
the  republic  to  Great  Britain  in  the  same  year 
amounted  to  1,392,445/. 

The  exports  of  the  principal  articles  of 
produce  from  Januaiy  to  the  end  of  November, 
1850,  were  as  follows,  in  402  vessels  of  88,762 
tons: — Hides,  ox  and  oow,  salted,  687,367; 
ditto,  dry,  1,514,965 ;  ditto  horse,  dry,  47,194 ; 
ditto,  salted,  127,610;  Horns,  ox  and  cow, 
1,717,632 ;  Tallow,  11,966  pipes,  24,738  boxes, 
and  80  serous;  Wool,  16,414  bales,  3,262 
serous,  and  180arrobas ;  Beef,  jericed,  339,054 
quintals. 

PLA'TINA,  or  PLA'TINUM,  is  an  important 
metal,  which  was  first  made  known  ip  Europe 
by  Mr.  Wood,  assay-master  in  Jamaica,  who 
met  with  its  ore  in  1741.  Platinais  sepsnfed 
from  the  sand  and  other  matters  with  winch  it 
is  mixed,  by  washing  with  a  great  quantity  of 
water,  from  which  the  heavier  parts  of  course 
subside,  and  these  contain  the  ore  in  qneslioa. 
The  ore  of  platina  is  composed  of  iiregolar 
rounded  grains,  which  are  somedmea  flattened ; 
they  are  of  various  uzes,  often  veiy  small,  and 
occasionally  they  exhibit  txvoes  of  crystallisa- 
tion; but  these  are  probably  derived  from  the 
presence  of  some  other  metal.  The  ore, 
which  has  a  specific  gravity  of  17*33,  eoDtains 
traces  of  six  or  seven  other  metals ;  and  the 
process  of  separation  is  one  of  great  compli- 
cation. The  pure  platinum  has  a  grayish 
white  colour,  intermediate  between  silver  and 
tin.  ^Vhen  it  is  free  from  iridium,  it  is  so 
very  ductile  that  it  may  be  drawn  into  very 
fine  wire,  not  exceeding  the  2000th  paii  of  aa 
inch  in  diameter;  it  is  also  very  malteahle, 
and  may  be  beaten  into  thin  leaves.  When 
perfectly  pure,  it  is  softer  than  silver,  and  it  is 
susceptible  of  receiving  a  fine  polish.  Of  all 
metals  it  is  the  least  expansible.  Its  densi^ 
varies  from  10}  to  21i  times  that  of  water. 
It  suffers  no  change  by  exposure  to  the  air, 
nor  is  it  oxidized  when  heated  in  it.  It  does 
not  under  any  cirenmstanoes  deoompoae  valer. 
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It  b  jDftuible  in  the  strongest  heat  of  a  smiths 
forge,  but  it  may  be  melted  by  voltaic  electri- 
city or  by  the  oxyhydrogen  blowpipe.  Of 
all  metals,  except  iron  and  copper,  it  is  the 
most  tenacious :  a  wire  of  the  diameter  of 
■^th.  of  an  inch,  is  capable  of  sustaining  a 
weight  of  274  pounds.  Like  iron,  platina 
possesses  the  very  valuable  property  of  welding 
at  a  high  temperature,  and  this  enables  ns  to 
form  it  into  chemical  vessels  of  great  and 
daily  use. 

The  uses  of  platina  are  numerous  and  im- 
portant; but  it  is  especially '  employed  for 
forming  vessels,  ^ot  merely  for  chemical 
<^>erations  on  a  small  scale,  but  for  the  con- 
centration of  sulphuric  acid  by  manufactures. 
Some  years  ago  as  much  as  10002.  was  paid 
for  a  platina  still  for  making  certain  acrid 
chemicals ;  the  price  being  about  a  guinea  an 
ounce;  but  it  is  now  lower  in  value. 

PLATING.    [Eleotbo  Metaixubot  ;  Tin 

IfAHUVACTtTXB.] 

PLOUGH.  The  oldest  forms  of  plough  of 
which  we  have  any  description  in  ancient 
aathors,  or  which  are  represented  on  monu- 
ment* or  ooins,  are  veiy  simple ;  a  mere  wedge 
with  a  crooked  handle  to  guide  it,  and  a  short 
beam  by  which  it  was  drawn,  form  the  whole 
instrument.  The  light  Hindoo  plough,  now 
in  use  in  many  parts  of  India,  seems  to  differ 
little  fix>m  the  old  model. 

The  different  essential  parts  of  a  plough 
have  certain  names  usually  given  to  them. 
The  Bodjf  of  a  plough  is  that  part  to  which 
all  the  other  parts  are  attached.  The  bottom 
of  it  is  called  the  8oU  or  Slade^  to  the  fore 
port  of  which  is  affixed  the  Point  or  Skare; 
the  hind  part  of  the  sole  is  called  the  Heel. 
The  BentHj  which  advances  forward  from  the 
body,  serves  to  keep  the  plough  in  its  proper 
direction,  and  to  the  end  of  it  are  attached 
the  <nien  or  horses,  which  are  employed  to 
draw  it.  Fixed  in  the  beam  in  a  vertical 
position,  before  the  point  of  the  share,  with 
its  point  a  litUe  forward,  is  the  Coulter,  which 
serves  to  cut  a  vertical  section  in  tne  ground  ; 
while  the  point  of  the  share,  expanding  into  a 
i*ijr,  separates  a  slice  by  the  horizontal  cut 
from  the  subsoil  or  solid  ground  under  it. 
The  MonU'Soardj  or  TMrnFurrmt,  is  placed 
obliquely  behind  the  fin,  to  the  right  or  left, 
in  order  to  push  aside  and  turn  over  the  slice 
of  earth  which  the  coulter  and  share  have  cut 
off:  il  thus  leaves  a  regular  furrow  wherever 
the  plough  has  passed,  which  flurow  is 
intended  to  be  filled  up  by  the  slice  cut  off 
from  the  land  by  the  side  of  it,  when  the 
plough  returns.  The  8iUi»y  or  handles,  of 
which  there  may  be  either  one  or  two,  as  is 
thought  more  convenient,  direct  the  plough 


by  keeping  it  in  the  line  required  and  at  a 
regular  depth  in  the  ground.  The  single  stilt 
appears  to  be  the  most  ancient  form. 

Wheels  are  a  modem  invention  in  compa- 
rison with  the  other  parts.  They  support  the 
end  of  the  beam,  and  prevent  it  from  going 
too  deep  into  the  ground  or  rising  out  of  it 
while  the  plough  is  going  on.  The  greatest 
improvements  introduced  into  modem  ploughs 
are  in  the  shape  of  the  motild-board  or 
tum-furrow,  and  the  contrivances  for  regula- 
ting the  line  of  draught  so  as  to  make  the 
plough  go  at  an  equal  depth,  and  cut  off  a 
regular  slice  of  equal  breadth,  without  any 
great  force  being  applied  by  the  ploughman 
who  holds  the  stilts.  The  mould  board  is 
either  fixed  on  one  side,  or  made  so  as  to  be 
shifted  from  one  side  to  the  other;  in  the 
first  case  half  the  furrow-slices  lie  on  one  side 
and  half  on  the  other,  and  there  is  of  neces- 
sity a  double  furrow  where  they  join.  When 
it  is  desirable  that  the  surface  should  be  quite 
flat,  and  the  furrow  slices  all  in  one  direction, 
the  mould -board  must  be  shifted  at  every  tum, 
and  a  plough  which  admits  of  this  is  called  a 
Tum- Wrest  Plough, 

Ploughs  were  formerly  made  of  wood, 
having  those  parts  covered  with  iron  where 
the  greatest  friction  takes  place,  the  share  and 
coulter  only  being  of  iron ;  but  in  consequence 
of  the  greater  facility  of  casting  iron  in  mo- 
dem times,  most  of  the  parts  are  now  made  of 
this  metal.  The  beam  and  stilts  are  still 
usually  of  wood,  but  even  these  are  now 
sometimes  made  of  wrought  iron.  The 
advantages  of  iron  are,  its  durability  and  the 
smaller  friction  it  occasions  when  once  po- 
lished by  use.  The  inconveniences  are  the 
additional  weight  of  the  instrument,  and 
consequent  greater  friction  of  the  sole.  Recent 
experiments  have  proved  this  to  be  greater 
than  was  generally  suspected.  A  great  im- 
provement has  been  introduced  by  making  the 
points  of  the  shares  of  cast-iron,  which,  by  a 
mode  of  casting  the  lower  surface  on  a  plate 
of  metal,  makes  one  surface  much  harder 
than  the  other;  and  as  the  softer  surface 
wears  more  rapidly,  a  sharp  edge  is  always 
preserved.  The  different  parts  of  a  plough 
are  now  usually  cast  so  that  if  any  one  fails 
or  wears  out,  it  can  be  instantly  replaced, 
by  moring  a  few  screws  or  bolts.  There  is 
another  advantage  in  having  the  essential  parts 
of  cast-iron.  If  any  particular  shape  has 
been  once  discovered  to  be  the  best  for  any 
part,  that  shape  is  preserved  without  deriation 
in  every  plough  made  on  the  same  pattern, 
and  with  respect  to  the  tum-fdrrow  this  is  of 
great  importance.  The  stilts  of  the  plough 
are  mostly  of  wood ;   one  will  suffice  for  a 
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light  soil,  but  two  are  required  for  a  hea^ 
Boil. 

The  shape  of  a  plough  must  vaiy  with  the 
nature  of  the  soil  which  it  is  to  turn  up.  A 
light  soil  must  he  shovelled  up ;  a  mellow  one 
may  be  turned  over  with  any  kind  of  mould- 
board;  a  very  stiff  tenacious  soil  which 
adheres  to  any  surface  pressed  against  it,  will 
be  more  easily  turned  over  by  a  few  points  of 
contact  which  do  not  allow  of  adhesion. 
Hence  the  point  and  tnm-furrow  have  been 
made  of  all  miaginable  shapes,  and  while  one 
man  contends  for  a  very  concave  form, 
another  will  admit  of  nothing  which  is  not 
very  convex.  The  lighter  the  plough  is,  con- 
sistently with  sufficient  strength,  the  less 
draught  it  requires,  all  other  drcumstances 
reiiiaining  the  same. 

It  does  not  fall  within  the  province  of  this 
wprk  to  trace  the  circumstances  which  call  for 
the  varied  modes  of  ploughing.  They  are 
numerous,  depending  both  on  tho  crop  and  on 
the  soil.  For  some  piurposes  the  clod  requires 
to  be  turned  right  over;  for  others,  to  be 
turned  to  a  certain  angle.  Very  Httle  attention 
was  formerly  paid  to  the  straightness  of  the 
furrows ;  but  it  is  evident  that  every  deviation 
from  parallelism  causes  a  defect  in  the  contact 
of  the  slices,  and  a  loss  of  force  by  the 
obliquity  of  the  draught  Hence  equal  and 
straight  furrows  are  a  sign  of  good  ploughing. 
One  of  the  most  useful  operations  in  ploughing 
land  is  to  cross  the  former  furrows,  by  which 
means  the  whole  soil  is  much  more  completely 
stirred ;  and  if  any  part  has  been  left  solid 
without  being  moved  by  the  plough-share, 
which  is  called  a  Balk,  it  is  now  necessarily 
moved. 

As  a  means  to  enable  the  farmer  to  save 
hands  and  expedite  the  tillage  of  the  land, 
ploughs  have  been  contrived  which  make  two 
or  more  furrows  at  once.  When  they  are  well 
constructed,  they  are  very  useful  on  light  soils. 
If  it  is  not  required  to  go  deep,  and  two  horses 
can  draw  a  double  plough,  there  is  a  decided 
saving  of  power ;  but  if  it  requires  four  horses 
nothing  is  gained.  The  double  ploughs  are 
therefore  not  much  in  use. 

Deep  ploughing  is  generally  acknowledged 
to  accord  with  the  best  husbandry,  where  the 
subsoil  is  dry  naturally,  or  has  been  artificially 
drained;  but  some  inconvenience  may  arise 
from  bringing  a  barren  subsoil  to  the  surface, 
in  trench-ploughing  by  two  ploughs  following 
each  other  in  the  same  furrow.  It  has  there- 
fore been  suggested  to  take  off  tlie  tumfurrow 
from  the  plough  which  follows  the  first,  so  as 
'  to  stir  the  subsoil  without  bringing  it  to  the 
surface.  This  idea  has  been  impioved  ixpon 
by   constructing    a    Subioil-plQugh   of    great 


strength,  which  will  go  very  deep  into  the 
ground  and  stir  the  subsoil  a  foot  or  more 
below  the  bottom  of  the  usual  furrow. 

The  instruments  which  have  been  invented 
to  save  the  time  and  labour  required  by  re- 
peated ploughings  are  very  numerous.  New 
ones  are  daily  invented,  and  some  are  sup- 
ported by  wheels,  whi<^  render  them  both 
lighter  and  more  convenient.  One  of  the 
most  important  of  these  instruments  is  the 
CuUivaior,  or  Scarifier,    [Cultivator.] 

It  would  be  in  vain  to  enumerate  the  Tsri- 
ons  ploughs  which  have  been  invented  and 
which  are  exhibited  at  the  annual  cattle  and 
agricultural  shows.  The  Esseot  plough,  the 
Gold  hanger  plough,  the  Subsoil  plough,  the 
Surface  plough ;  as  well  as  those  which  are 
designated  by  the  names  of  their  maken, 
Bansome,  Crosskill,  Wedlske,  Gamtt,  Jtc — 
all  have  their  respeetive  pcHnts  of  exo^enee. 
There  has  recently  been  introdueed  a  hiU^nde 
plough.  Several  forms  of  aieam  jv/onfA,  also, 
have  been  introduced;  in  which  steam-power 
takes  the  plaoe  of  horse  power.  A  steam 
plough  has  been  reoMitly  patented  by  Hesbrs. 
Calloway  and  Purkis  of  Putney.  There  sx>$ 
two  ploughs  attached  to  an  endless  chain 
which  passes  over  two  wheels;  and  these 
wheels  are  moved  whenever  the  loeomo<ive 
movement  of  the  steam-engine  takes  jdsice. 
The  ploughing  is  effected  transversely  to  the 
movement  of  the  machine;  and  this  move- 
ment ia  only  just  rapid  enoogh  to  enable  the 
plough  to  act  upon  new  portions  of  groanii 
when  necessary. 

FLUJABA'QO—GTttphiU^BiadtLemd.  This 
substance  occurs  both  ciyBtsUised  and  massive ; 
but  mostly  in  irregular  nodules.  It  is  found 
in  vsrious  parts  of  the  world.  Thai  of  Bor- 
rowdale  in  Cumberland  is  of  the  best  quaht> 
for  what  are  called  bladt-Uad  penciU ;  whiU* 
the  commoner  sorts  are  used  for  aakimr 
melting-pots,  for  diminishing  the  friction  of 
machinery,  and  for  protecting  iron  frnm 
rusting.  That  which  is  imported  ttom  the  £af  t 
Indies  is  remarkably  soft.  Plumbago  conducts 
electricity,  is  infusible,  and  vefy  difficult  of 
combustion.  It  was  at  one  time  supposed 
that  plumbago  was  a  carburet  of  iron,  but,  in 
the  opinion  of  Beraelius,  it  is  a  peeoliar  focm 
of  csrbon,  and  that  the  substances  whkh  it 
cent  sins  sre  in  a  state  of  mixture  merely  and 
not  of  chemical  combination. 

Plumbago  is  found  usually  In  ptimaiy  or 
transition  rocks.  At  Borrowdale  it  ooeurs  in 
nests  in  a  greenstone  rock,  which  coBstimLri 
a  bed  in  day-slate.  In  Invemess-idure  it 
occurs  in  gneiss;  st  Arendsl  in  Nonr^j,  in 
quarts  rock ;  and  in  the  United  stales,  in  felspar 
and  mica-slate,  but  alwi^  in  piimaiy  rods 
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The  Borrowdale  mine  is  interesting,  and 
till  lately  supplied  most  of  the  material  for 
English  pencils.  It  is  about  six  miles 
from  Keswick.  It  is  about  half  way  up  a 
mountain  two  thousand  feet  high,  somewhat 
difficult  of  access.  Some  of  the  nodules  pro- 
cured are  pure  plumbago;  while  others  have 
particles  of  iron  ore  adhering  to  them.  From 
the  small  supply  of  the  material,  and  the  high 
price  which  it  commands  in  the  market,  the 
mining  operations  are  conducted  with  much 
precaution  and  even  secrecy.  In  the  last 
century  persons  contrived  to  rob  the  mine  of 
much  treasure  with  impunity ;  and  this  led  to 
a  yery  stringent  set  of  rules  for  working.  The 
mine  is  now  nearly  exhausted. 

The  manufacture  of  black-lead  pencils  from 
this  substance  is  noticed  under  Pencils.  The 
cedar  of  which  the  cases  are  formed  is  sawed 
into  long  planks,  and  subsequently  into 
smaller  rods ;  grooves  are  cut  out  by  means  of 
a  fly-wheel,  of  such  a  size  as  to  receive  the 
black-lead.  The  pieces  of  mineral  are  cut 
into  thin  slabs,  and  then  into  rods ;  these  rods 
are  inserted  in  the  grooves,  and  the  two  halves 
of  the  case  are  glued  together. 

A  material  for  pencils  is  very  much  used, 
especially  in  France,  made  of  plumbago  mixed 
up  with  very  fine  clay.  Any  required  degree 
of  hardness  can  be  given  to  the  composition 
by  vaxying  the  proportion  of  the  ingredients. 
WoUTs  "  purified  black-lead  pencils,"  sold  in 
London,  have  thirteen  different  degrees  of 
hardness.  Mr.  Brockedon  and  other  persons 
also  manufacture  pencils  in  which  the  hard' 
ness  and  the  blaeknett  vary  in  any  desired 
degree. 

PLUMBUNE.  ^yhen  a  heavy  body  sus- 
pended by  a  flexible  string  is  at  rest,  the  line 
passing  through  the  point  of  suspension  and 
the  centre  of  gravity  of  the  weight  is  in  the 
direction  in  which  gravity  acts.  The  Horizon 
is  a  plane  perpendicular  to  this  line,  and 
the  Ztnitk  is  that  point  of  the  heavens  marked 
out  by  the  continuation  of  the  line  upwards. 
If  the  string  be  perfectly  flexible,  it  will 
coiocide  with  the  tiieoretical  line  above  de- 
scribed. 

The  plumbline  is  used  in  the  arts.  In 
levelling  and  in  astronomical  instruments,  it 
haa  in  most  cases  been  superseded  by  the 
spirit  level  or  observation  by  reflection. 

PLUSH.  This  is  a  kind  of  velvet,  having 
a  nap  or  tkap  on  one  surface.  It  consists  of  a 
double  warp  and  a  single  weft:  one  of  the 
warps  being  so  thrown  up  to  the  surface  as  to 
form  the  loose  nap.  Very  frequently  the  upper 
waip  is  made  of  goat's  or  camel's  hair ;  so  that 
when  woven  and  cut  the  surface  presents  some- 
thing of  a  fur  like  appearance.    The  mode  of 


producing  fabrics  of  this  kind,  whatever  may 
be  the  materials  employed,  is  noticed  under 
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PLYMOUTH  DOCK  YABD.  Plymouth 
is  one  of  the  most  important  towns  in  the 
west  of  England,  in  an  ^gineering  and  com- 
mercial point  of  view.  The  Breakwater,  the 
Eddystone  lighthouse,  and  the  Boyal  Dock 
Yard,  all  tend  to  give  importance  to  the  place. 
The  first  two  of  these  are  briefly  described 
in   earlier  articles.    [Bbeaxwateb;   ^qbt- 

HOUSES.] 

The  dockyard  is  more  properly  at  Devon- 
port;  but  the  two  towns  form  one  for  all 
practical  purposes.  The  dock  yard  extends 
about  half  a  mile  from  north  to  south,  by  a 
quarter  of  a  mile  from  east  to  west,  and  in  it 
are  employed  about  3000  persons.  There  are 
six  buUding  slips  for  vessels  of  various  dimen- 
sions; three  docks  for  fitting  and  repairing 
first-rate  vessels ;  and  two  for  smaller  vessels. 
The  building  slips  are  covered  with  immense 
roofs  of  iron,  copper,  or  zinc.  On  these  slips 
27  war  ships  were  built  between  1838  and 
1848.  There  have  been  lately  about  6000 
loads  of  timber  used  annually  in  the  dock 
yard.  A  new  basin  is  now  being  constructed, 
blasted  out  of  the  solid  rock,  at  an  estimated 
expenditure  of  3^9,000/.  There  are  two  rope 
houses,  1200  feet  long.  A  chain  cable  store- 
house has  lately  been  built,  at  a  cost  of 
40,0001.  About  2000  tons  of  hemp  are  annu- 
ally used  in  the  dock  yard,  for  ropes  and  other 
purposes.  The  rigging-house  is  an  extensive 
building,  500  feet  in  length.  The  Smithery 
is  an  extensive  building,  in  which  Nasmyth's 
steam-hammer  performs  wonders  in  anchor- 
forging.  In  the  engineering  or  mill-wright 
establishment,  the  planing,  turning,  punching, 
drilling,  and  cutting  of  metal  is  carried  on. 
In  the  saw-mill  timber  is  cut  into  various 
forms  and  sizes  by  steam-power.  There  are 
mast-houses,  boat  bouses,  sail  lofts,  store- 
houses, and  all  the  works  of  a  great  naval  yard. 

At  Keyham  Point,  a  short  distance  north- 
ward of  the  dock  yard,  new  steam  docks  are 
now  being  constructed  on  a  magnificent  scale. 
They  will  comprise  large  basins  and  docks  for 
the  reception  of  steamers,  and  factories  for  con- 
ducting uveiy  kind  of  repair  which  the  steamers 
may  require.  There  will  be  three-quarters  of 
a  mile  of  granite  quays  to  the  basins.  Up  to 
the  present  time  the  sum  expended  in  these 
works  has  been  about  700,000/. ;  and  at  least 
half  a  million  more  will  be  required  to  finish 
them. 

There  are  many  other  government  esta- 
blishments at  Plymouth  and  Devonport  which 
give  rise  to  much  industrial  and  commeraal 
activity.    But  there  is  also  much  trade  and 
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commerce  independent  of  those  establish- 
ments. Considerable  trade  is  carried  on  with 
the  West  Indies,  the  Baltic,  and  the  Mediter- 
ranean ;  and  coastwise  with  London  and  othei 
places.  There  is  an  active  fishery  of  hake  and 
whiting.  Granite,  limestone,  slate,  and  mar- 
ble, are  quarried  in  the  neighbourhood. 

The  Plymouth  Dock  Company  are  forming 
basins,  docks,  and  quays,  to  accommodate  the 
steamers  on  various  mail  routes  which  are 
proposed  to  be  established  there.  The  Cape 
mail  steamers  already  start  from  Plymouth. 
The  dock  will  be  placed  in  immediate  connec- 
tion with  the  broad  guage  railway  to  London. 
POLAND.  Whether  regarded  as  a  king- 
dom, or  as  a  mere  province  of  the  Eussian 
Empire,  Poland  demands  only  a  few  words 
respecting  its  produce  and  commercial  in- 
dustry. 

Though  Poland  is  not  distinguished  by 
fertility,  it  produces  more  grain,  hemp,  flax, 
and  tobacco,  than  are  required  for  its  con- 
sumption, and  it  exports  these  articles  to 
other  countries.  Wheat  is  only  abundant  in 
the  hilly  southern  region:  the  principal 
species  of  grain  which  are  cultivated  in  the 
other  parts  of  the  kingdom  are  lye,  oats,  and 
buckwheat ;  barley  is  also  raised,  but  less  ex- 
tensively. Leguminous  vegetables  are  much 
valued  and  their  cultivation  attended  to.  As  a 
considerable  part  of  the  country  is  still  covered 
with  forests,  timber  constitutes  an  important 
article  of  export.  The  forests  consist  of  oak, 
ash,  lime-trees  and  birch^  but  chiefly  of  pine 
and  fir.  Several  metals  and  minerals  are 
abundant  in  the  hilly  region.  Among  the 
metallic  ores  are  those  of  silver,  iron,  copper, 
lead,  and  zinc.  Hock-salt,  marble,  and  a  little 
coal,  are  met  with. 

In  the  city  of  Cracow  there  are  no  manu- 
factures of  any  importance  except  a  few  in 
cloth  and  woollens.  Cracow  is  the  chief 
depdt  in  Poland  for  Hungarian  wines,  salt,  and 
wax,  and  is  the  central  point  of  commerce 
between  Poland  and  Hungary ;  but  its  trade, 
which  is  principally  in  the  hands  of  Je^'s,  is 
not  extensive.  At  Warsaw  the  manufactures 
are  of  many  different  kinds,  and  the  trade  of 
the  city  is  considerable,  the  vicinity  of  the 
Vistula  being  favourable  to  its  developement. 
It  is  felt,  however,  that  the  mouth  of  the 
Vistula  being  in  another  country  (Prussia), 
is  a  circumstance  which  greatly  cheeks  the 
commerce  of  Warsaw,  owing  to  the  restrictions 
in  international  commerce  between  Russia  and 
Prussia.  All  the  other  towns  in  Poland  are 
less  in  commercial  and  trading  importance 
than  Cracow  and  Warsaw. 

POLARISCOPE.    The  phenomena  of  the 
Polarization  of  Ugbt  are  of  so  refined  and 


delicate  a  character,  that  any  description  of  a 
polariscope  would  be  of  little  value,  without 
such  a  notice  of  the  phenomena  as  would 
carry  us  beyond  the  province  of  the  prx5- 
sent  work.  We  will  therefore  merely  state 
that  a  polarising  apparatus,  whether  called  a 
polariscope  or  by  any  other  name,  b  a  contri- 
vance for  exposing  ctjstals  and  other  translu- 
cent bodies  to  the  action  of  light,  with  a 
power  of  giving  rotatoiy  movement  to  one 
or  more  parts  of  the  apparatus. 

POLYCHRO'MY  is  a  modem  term  used  to 
express  the  ancient  practice  of  colonring 
statues  and  the  exteriors  of  buildings.  In 
Egypt  it  was  at  all  times  a  universal  custom 
to  have  recourse  to  colours  in  the  decoration 
of  architecture.  As  to  the  practice  in  Greece, 
it  appears,  from  the  remains  of  coloor  found 
upon  antient  monuments,  that  the  colooring 
was  strictly  confined  to  the  ornamental  parts 
— to  the  friezes,  the  metopes,  and  the  tympana 
of  the  pediments.  In  later  times  amongst 
the  Romans,  in  the  times  of  Vitruvius  and 
Pliny,  the  practice  seems  to  have  degenerated 
into  a  mere  taste  for  gaudy  colours,  and  to 
have  been  very  general,  as  we  see  in  the  ruins 
of  Pompeii,  where  however,  occasionally,  the 
Arabesque  decorations  upon  the  walls  of  the 
courts  in  the  larger  houses  are  very  elegant 

Polychrome  sculpture  was  quite  as  general 
amongst  the  Greeks  as  polychrome  architec- 
ture. The  acroUlhic  and  the  chryseUphamiiMe 
statues  both  come  under  this  head.  In  the 
latter  style  were  many  of  the  most  remai^able 
productions  of  ancient  art:  the  Jupitrr  at 
Olyropia,  and  the  Minerva  at  Athens,  by 
Phidias;  the  JWno,  at  Argos,  by  Polycletus 
and  the  ^seulapius,  at  Bpidaurus,  by  Thi-a- 
symedes ;  and  others  described  by  Pausanias. 
In  the  floiuishing  period  of  Grecian  art, 
custom  seems  also  to  have  defined  limits  to 
this  practice,  for,  except  in  tlie  rudest  ages, 
the  figure  itself  was  never  painted,  although  it 
appears  to  have  been  sometimes  covered  with 
an  encaustic  varnish.  The  naked  marble  of 
the  works  of  the  greatest  sculptors  was 
not  coloured ;  the  colouring  was  confined  to 
the  lips,  the  eyes,  the  hair,  the  drapery,  and 
the  ornaments  of  tlie  dress. 

At  the  present  day  polychromy  in  architec- 
ture is  advocated  by  many  persona  of  taste. 
The  encaustic  painting  of  some  of  our  interi- 
ors and  the  gorgeous  splendour  of  the  new 
House  of  Lords,  are  examples.  The  much 
discussed  choice  of  colours  by  Mr.  Owen 
Jones  in  the  Palace  of  Industxy  bears  on  the 
subject  of  polychromio  decoration. 

POMATUM.  The  pomatums  or  pommaJr* 
as  they  are  ealled  by  the  French,  are  so 
named  because  they  were  originally  made  of 
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applds  and  lard.  Tbey  are  now  made  of 
▼ariooa  ingredients,  and  in  various  ways.  For 
a  oonaiderable  nomber  of  pomatums  hogs' 
lard  and  beef  suet  are  brought  to  a  veiy  fine 
statei  melted  and  scented  by  causing  odorife- 
Tous  flowers  to  remain  in  the  mixture  for  many 
hours.  In  another  method  the  pomatum  is 
spread  into  a  layer  upon  which  the  leaves  of 
scented  flowers  are  placed,  and  removed  daily 
until  the  mass  is  scented.  Another  mode  is 
by  adding  fWigrant  essences  to  the  pomatum. 
All  these  are  manufactured  on  a  vezy  large 
scale  in  Erance ;  and  the  variety  of  flowers 
employed  is  considerable. 

PONTINE  MARSHES  is  the  name  of  a 
low  marshy  plain  in  the  Papal  State,  about  24 
miles  long  by  10  broad.  It  is  remarkable  from 
the  attempts  made  to  drain  it;  somewhat 
analogous  in  character  to  those  of  the 
BsoFOBD  Level.  There  is  every  appearance 
that  this  district,  which  is  a  basin  nearly  sur- 
rounded by  hiUs,  was  once  a  gulf  of  the  sea, 
which  has  been  gradually  filled  up  by  alluvium 
from  the  mountains.  Within  the  historical 
period  it  was  a  fertile  district,  containing 
towns,  and  a  considerable  population.  Both 
under  the  RepubUo  and  the  Empire  great 
works  were  undertaken  for 'the  draining  of 
these  marshes;  and  the  Appian  Road  tra- 
versed part  of  them  to  Teiraoina.  Sometliing 
has  been  done  in  modem  times  by  the  popes, 
from  Boniface  VIIL  to  Pius  YL,  and  by  Na- 
poleon during  the  French  occupation  of  the 
Roman  States.  Since  that  time  all  that  has 
been  done  for  the  Pontine  Marshes  has  been 
to  maintain  the  drainage  in  the  state  in  which 
Pins  YI.  left  it,  by  keeping  the  canals  clear 
and  the  dykes  in  repair.  The  greater  part  of 
the  plain  is  covered  with  rich  pastures,  in 
which  are  fed  numerous  herds  of  homed 
cattle,  and  other  parts  of  it  are  sown  with  rice, 
wheat  and  Indian  com,  and  afford  rich  crops. 
In  the  spring,  before  tlie  great  heat  renders 
the  atmosphere  unwholesome,  it  has  the 
^pearance  of  a  most  delightful  region.  But, 
except  the  post  stations  along  the  high  road, 
and  some  scattered  huts  here  and  there,  there 
is  no  permanent  population  throughout  the 
whole  of  the  plain. 

PONTOONS  are  vessels  used  in  the  for- 
mation of  floating-bridges  for  military  purposes. 
General  Pasley  has  constmcted  pontoons  in 
the  form  of  canoes,  with  decks,  each  end  being 
Bh^>ed  like  the  head  of  a  boat  They  consist  of 
light  timber  frames,  covered,  except  the  deck, 
with  sheet  copper ;  and  each  vessel  is  formed 
in  two  equal  parts  by  transverse  partitions,  so 
that  the  demi-pontoons  may  be  separated  from 
each  other  when  the  bridge  is  to  be  conveyed 
on  carriages  by  land  with  the  army.    TVlien 


in  the  water,  the  parts  are  connected  together 
by  a  rope,  which  passes  through .  two  per- 
forations in  the  keel,  near  the  place  of  junction, 
and  by  a  rectangular  frame  of  wood,  which  is 
laid  idong  the  deck,  and  attached  to  it  by 
lashings. 

Sir  James  Colleton,  some  years  since,  in- 
vented pontoons  of  wood  of  a  cylindrical  form, 
some  of  which  have  been  occasionally  em- 
ployed in  experimental  operations ;  and  cylin- 
drical pontoons  of  tin,  which  were  subse- 
quently invented  by  Colonel  Blanchard,  have 
lately  been  introduced  into  the  service.  These 
last  have  hemispherical  or  conical  ends.  They 
possess  the  advantages  of  great  hghtness  and 
buoyancy.  The  diameter  of  one  of  the  cylin- 
ders is  2  ft  6  in.,  and  its  length  22  ft  A 
rectangular  frame,  rather  greater  in  length 
than  the  breadth  of  the  intended  bridge,  is 
made  fast,  by  ropes,  longitudinally,  on  the 
surface  of  each  of  two  cylinders  placed  parallel 
to  one  another  at  about  10  ft  asunder;  and 
on  these  frames  rest  the  baulks  canying  the 
chesses,  or  planks,  which  form  the  road.  Two 
pontoons,  with  their  platform,  constitute  a 
raft;  which,  when  the  bridge  is  to  be  formed, 
are  rowed  to  their  stations  in  a  line  across 
the  river,  the  lengtlis  of  the  pontoons  being 
parallel  to  the  banks,  and  there  anchored; 
the  distances  between  the  nearest  pontoons  in 
two  rafts  being  equal  to  that  between  the  two 
pontoons  in  each  raft  Then  each  raft  carry, 
ing  the  materials  which  are  to  make  a  platform 
over  the  water  between  itself  and  the  next, 
such  platform  is  laid  down  in  a  manner  similar 
to  that  which  is  employed  in  laying  down  the 
platfonn  of  the  raft;  and  from  each  of  the 
extreme  pontoons  a  like  platform  is  extended 
to  the  shore  of  the  river. 

POPLAR  TREE.  There  are  several  va- 
rieties of  poplar  tree,  which  render  useful  ser- 
vice to  man,  though  not  in  so  great  a  degree  as 
many  other  trees.  The  timber  of  the  white  poplar 
is  very  light  coloured,  and  is  used  in  France 
and  Germany  for  a  variety  of  minor  purposes. 
It  makes  excellent  packing  cases,  because 
nails  may  be  driven  into  it  without  causing  it 
to  split  It  is  used  extensively  by  turners 
and  cabinet-makers.  The  boards  and  rollers 
around  which  pieces  of  silk  are  wrapped  in 
merchant's  warehouses  and  in  shops  are  made 
of  this  wood,  which  is  adopted  on  account  of 
its  lightness  lessening  the  expense  of  freight. 
It  is  much  used  for  flooring-boards,  for  large 
folding-doors  for  boras,  and  for  other  building 
purposes.  It  is  used  as  a  substitute  for  lime- 
tree  in  musical  instruments.  Wooden  dishes 
and  casks  are  occasionally  made  of  it  The 
timber  of  the  black  poplar  is  used  for  much 
the  same  purposes  as  tiie  white.    It  is  yellow, 
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fioft,  and  easy  to  work ;  and  is  preferred  by 
cabinet-makers  for  many  purposes.  It  is  used 
for  clogs,  the  soles  of  wooden  shoes,  bowls 
and  other  turner's  ware,  and  in  cart  building. 
The  Lombardy  poplar  produces  wood  less  ser- 
viceable than  that  from  the  other  varieties ; 
but  rafters,  small  beams,  boards,  &c.,  made  of 
this  wood  and  afterwards  coated  with  tar,  are 
found  to  be  durable.  The  wood  of  the 
Trembling  poplar  or  Aspen  is  white  and  tender; 
and  is  employed  by  turners;  by  coopers  for 
herring  casks,  mcilk  paUs,  &c.;  by  sculptors 
and  engravers ;  by  joiners  and  cabinet-makers ; 
and  by  the  makers  of  dogs,  wooden  shoes, 
butcher's  trays,  pack  saddles,  and  a  number  of 
other  articles. 

As  fuel,  poplar  wood  is  of  inferior  heating 
power;  but  it  gives  out  its  heat  very  quickly; 
the  ovens  of  nearly  all  the  Paris  bakers  are 
heated  by  this  wood.  The  bark  of  the  black 
poplar  is  employed  in  tanning  leather;  when 
pulverised  it  is  eaten  by  sheep ;  and  being 
very  thick,  light,  and  corky,  it  is  used  by 
fishermen  to  support  their  nets,  and  even  as 
oorks  for  bottles.  The  bark  of  the  aspen 
forms  the  principal  food  of  the  beaver ;  it  is 
also  usefully  employed  in  medicine. 

In  Sweden  the  leaves  of  the  white  poplar 
are  eaten  by  cattle.  The  buds  of  the  black 
poplar,  macerated  in  boiling  water,  and  after- 
wards bruised  in  a  mortar  and  pressed,  yield 
a  fat  substance  which  bums  like  wax  and  ex- 
hales a  fine  odour.  The  balsamic  sap  with 
which  the  buds  are  covered  forms  the  basis  of 
an  ointment  which  was  much  prized  in  former 
times.  The  young  shoots  may  be  used  in 
basket-making ;  and  the  shoots  with  the  leaves 
on  are  sometimes  used  as  brooms.  The 
cottony  substance  or  flock  which  surrounds 
the  seed  has  been  used  in  Germany  and 
France  as  wadding;  and  it  has  also  been 
occasionally  manufactured  into  cloths,  hats, 
and  paper.  The  Balsam  poplar  yields  a 
balsam  from  the  buds;  it  is  collected  from 
the  trees  in  spring,  at  which  season  it  collects 
into  drops  on  the  points  of  the  buds.  In 
Siberia  a  medicated  wine  is  prepared  from  the 
buds. 

POPLIN.  Among  the  varieties  of  woven 
goods  in  which  silk  and  worsted  or  silk  and 
woollen  are  used  in  combination,  poplin  is  one 
of  the  best  and  most  esteemed.  Tabinet  is 
one  form  of  this  material;  and  Ireland  has 
been  distinguished  for  the  excellence  of  its 
poplins  and  tabinets.  The  demand  is  now 
small,  as  other  kinds  of  textile  fabrics  have 
lately  been  more  in  favour;  but  the  rich  Irish 
poplins  and  tabinets,  though  employing  only  a 
small  number  of  persons  in  their  manufacture, 
maintain  their  high  character. 


POPPY.    [Opitjm.] 

PORCELAIN.        [POTTEBT     AlfD     POUCE- 

LATK.] 

PORCH  is  a  general  term  for  any  pro- 
jection forming  a  covered  space  Immodiately 
before  the  entrance  to  a  building,  open  in 
firont,  and  more  or  less  inclosed  at  its  sides. 
The  distinction  between  a  porch  and  a  pcvtieo 
is,  that,  however  important  it  may  be  as  a 
feature,  the  former  appears  only  a  subordlnatfi 
part  of  the  building  to  which  it  is  atUyrhod; 
whereas  the  other  may  be  the  whole  of  a 
front  In  Norman  architecture,  the  porches 
or  portals  are  little  more  than  a  modifiestion 
of  the  similar  features  in  Byzantine  and  Lorn- 
bardic  architecture.  Of  porches,  strictly  so 
called,  there  are  few  instances,  either  in  Nor- 
man or  Gothic  architecture ;  there  are  oflen 
however  spacious  portals,  which  do  not  ad- 
vance beyond  the  general  plan  of  the  building 
in  front,  but  form  entrances,  deeply  reeessed 
and  inclosed  within  the  lower  part  of  the 
structure.  In  ancient  English  domestic  archi- 
tecture, porches,  properiy  so  called,  are  fre- 
quent 

POROSITY  is  a  property  common  to  all 
the  bodies  of  nature,  at  least  we  know  none 
in  which  the  particles  are  contiguous  to  one 
another.  In  some,  as  sponge  and  cork,  the 
pores  are  visible  to  the  eye,  and  in  others 
they  may  be  rendered  so  by  the  aid  of  s 
microscope.  In  bodies  whose  pores  are  not 
thus  manifest,  the  existence  of  the  intervals 
between  the  molecules  is  proved  by  various 
circumstances.  Thus  water  or  mercury  being 
contained  in  an  open  vessel  of  wood  over  the 
exhausted  receiver  of  an  air-pump  will,  by 
the  pressure  of  the  atmosphere,  be  forted 
through  the  wood,  and  fall  thence  in  a  shower : 
liquids  also  are  frequently  filtered  by  bsing 
made  to  pass  through  the  pores  of  paper; 
and  in  the  Florentine  experiment,  for  deter- 
mining whether  or  not  water  is  compressible, 
the  fluid  was  by  pressiire  forced  through  the 
pores  of  the  vessel  of  gold  in  which  it  was 
contained.  Again,  the  porosity  of  bodies  is 
inferred  from  their  elasticity,  and  the  sounds 
which  are  heard  when  the  molecules  are  in  a 
state  of  vibration  :  also,  in  transparent  bodies 
(and  the  most  dense  metals  are,  when  rendered 
sufficiently  thin,  found  to  be  transparent),  it 
is  inferred  from  the  fact  that  the  particles  of 
light  pass  through  thorn,  or  that  the  vibratiooj« 
of  an  ^ethereal  fluid  take  place  among  Utio 
molecules.  Finally,  the  porosity  of  bodies  U 
proved  from  the  fact  that  they  sufler  con- 
traction of  volume  by  being  exposed  to  cold 
and  by  mechanical  compression,  since  such 
contractions  con  only  take  place  in  con- 
sequence of  the  particles  being  foreed  cl«'«4.r 
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together  than  they  are  in  the  nsnal  states  of 
the  bodies. 

PORPHYRY.  A  large  number  of  rocks  of 
igneous  origin,  both  very  ancient  and  com- 
paratively modem,  are  thus  designated ;  but 
properly  speaking,  a  particular  structure  is 
indicated  by  it,  and  not  a  definite  rock  or 
family  of  frocks.  Felspar  of  a  granular  tex- 
ture, without  crystals  imbedded,  is  claystone  ; 
with  imbedded  crystals  of  felspar  it  is  por- 
phyry. Hornblende,  mixed  with  uncrystal- 
lised  felspar,  makes  some  greenstones ;  with 
imbedded  crystals  of  felspar  this  becomes 
greenstone  porphyry.  Hence,  by  this  mode 
of  designation,  we  have  pitchstone-porphyry, 
greenstone-porphjrry,  basaltic-porphyry,  fel- 
spar-porphyry, and  eyen  so  vague  a  term  as 
trap-porphyry ;  and  on  the  other  hand,  more 
corrccdy,  porphyriUc  pitchstone,  porphyritic 
rlaystone,  porphyritic  greenstone,  porphyritic 
l^Asalt,  and  porphyritic  granite. 

PORTCULLIS  is  an  assemblage  of  several 
largo  pieces  of  wood,  joined  across  one 
another  like  a  harrow,  and  each  pointed  with 
iron  at  the  bottom.  They  are  sometimes  hung 
over  the  gateways  of  old  fortified  to^vns,  ready 
to  let  down  in  case  of  a  surprise,  when  the 
gates  could  not  bo  shut 

PORTFIRE  is  a  composition  consisting  of 
saltpetre,  sulphur,  and  mealed  gunpowder,  in 
the  proportion  of  6,  2,  and  1,  respectively, 
mixed  together,  and  rammed  or  driven  into  a 
paper  case  of  a  cylindrical  or  conical  form,  and 
less  than  an  inch  in  diameter.  Portfire  is 
used  fbr  firing  artillery  or  mines ;  and  a  piece 
sixteen  inches  long  will  bum  from  twelve  to 
fifteen  minutes. 

PORTICO.  Originally  applied  without  dis- 
tinction to  colonnades  and  covered  ambu- 
latories, tliis  term  is  now  limited  to  signify  a 
sheltered  space  inclosed  by  columns  at  the 
entrance  to  a  building ;  and  unless  othenvise 
f'xpressed,  roofed  with  a  pediment,  lilce  the 
end  or  front  of  a  Grecian  temple.  The  term 
as  now  restricted,  answers  to  the  PronAoa  of 
Ruch  a  temple.  Porticos  are  described  accord- 
ing to  the  number  of  columns  in  front,  viz., 
t€lras*yle,  hexostyle,  octastyle,  <kc.  They  are 
called  prostyle  when,  as  generally  happens, 
they  project  from  the  main  building.  Such  as 
are  in  antis,  and  i^cessed  within  the  front  of 
the  building,  are  technically  called  logri'ias. 

PORTLAND  STONE.  [Dousetbhirk  ; 
Stone  for  Bun.niNo.] 

PORTLAND  VASE.  This  beautiful  specimen 
of  ancient  art  is  one  of  the  choicest  treasures 
d  no<!ited  in  the  British  Museum.  Tfic  time 
of  its  production  is  now  unknown ;  but  it  iq 
pr*»<5UTned  to  be  the  work  of  a  Grecian  artist. 
The  flr^t  information  we  have  respecting  it  is 


that  about  the  middle  of  the  10th  century  the 
vase  was  found  enclosed  in  a  marble  sarco- 
phagus, within  a  sepulchral  chamber,  under 
the  eminence  called  the  Monte  del  Grano, 
about  two  miles  and  a  half  from  Rome  on  the 
road  to  Frascliti.  This  sepulchral  chamber 
appears  to  have  been  the  tomb  of  the  Emperor 
Alexander  Sev^rus  and  of  his  mother  Julia 
Mammeea ;  and  the  vase  was  probably  a 
cinerary  urn  belonging  to  the  sepulchre.  The 
elegance  of  form  and  the  admirable  workman- 
ship of  the  vase  procured  for  it  a  place  in  the 
palace  of  the  Barberini  family  at  Rome,  where 
it  remained  more  than  two  centuries;  afler 
which  it  became  the  property  of  Sir  William 
Hamilton,  firom  whom  it  passed  to  the  Duche.^s 
of  Portland.  In  1810  it  was  deposited  in  the 
British  Museum  by  the  Duke  of  Portland. 
On  Feb.  7, 1848,  a  young  man,  a  visitor  at 
the  museum,  willhlly  broke  the  vase  into 
several  pieces  by  throwing  a  stone  at  it.  The 
offender  was  secured,  and  punished  by  im- 
prisonment. He  seemed  to  be  influenced  by 
no  other  motive  than  a  morbid  desire  for 
notoriety.  The  fragments  of  the  vase  were 
afterwards  joined  together,  and  the  work  re- 
stored far  more  successfully  than  might  have 
been  anticipated. 

This  vase  was  said  by  Montfaucon  to  be 
formed  of  a  precious  stone;  but  subsequent 
examinations  has  shown  the  material  to  be 
dark  blue  glass,  relieved  by  figures  and 
devices  in  white  enamel.  It  is  about  ten 
inches  in  height. 

PORTSMOUTH  DOCKYARD.  The  ex- 
cellence of  Portsmouth  Harbour  attracted  the 
notice  of  the  Romans,  who  established  a 
station  at  Porches ter  on  its  northern  shore. 
Portsmouth  was  a  place  of  importan-e  in  the 
time  of  Henry  I.,  and  there  wat>  a  naval 
station  there  in  the  reign  of  John.  The 
dockyard  is  the  largest  in  the  kingdom, 
covering  from  116  to  120  acres.  It  includes 
a  rope-house,  anchor  wharfs,  an  anchor  forge, 
a  copper -sheathing  foundry  and  mills ;  block, 
mast,  sail  and  rigging,  and  other  store-houses ; 
a  grand  basin,  in  which  vessels  are  received 
with  all  their  standing  and  ranning  rigging  to 
bo  repaired ;  building  slips,  docks  for  repairing 
— ^in  a  word,  all  that  is  requisite  for  the  con  • 
struction,  equipment,  armament,  and  repcur  of 
vessels.  There  are  also  residences  for  the 
port-admiral,  the  admiral  superintendent,  and 
other  officers  of  the  yard,  a  chapel,  a  school 
for  naval  architecture,  and  other  buildings. 
The  block-machinery,  invented  by  the  late 
Sir  M.  Isambert  Bnmel,  is  an  admirable 
manifestation  of  mechanical  skill ;  it  is  im- 
pelled by  steam.  [Block-Machihert.]  Ad- 
jacent to  the  dockyard  is  the  spaeions  and 
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softer  in  substance.  They  are  mixed  and 
nsed  in  the  same  manner  as  cerates,  but  are 
of  different  consistence ;  in  this  respect  cerates 
occupy  a  middle  place  between  plasters  and 
ointments.  [CEa^TSs.]  Ointments  have  in 
general  the. consistence  of  good  batter  in  an 
average  temperature.  The  active  ingredient 
which  gives  name  to  the  ointment  is  sometimes 
a  powder,  sometimes  a  liquid;  if  the  former, 
it  is  usuaJly  mixed  with  lanL;  if  the  latter,  it 
is  mixed  with  suet  and  lard,  with  occasionally 
a  little  wax.  Ointments  may  be  preserved 
from  rancidity  by  adding  to  them  a  little  gum- 
benzoin  or  bei\)amin. 

OLEIN,  or  ELAIN,  is  one  of  the  two  con. 
stituents  of  most  fats  and  expressed  oils :  the 
other  being  SteariH.  Olein  has  scarcely  any 
taste  or  smell  when  procured  from  oils  which 
possess  these  properties  only  in  a  slight  degree. 
It  solidifies  at  27°  Fahr.,  and  crystallises  in 
needles.  On  account  of  the  very  low  tempe- 
rature at  which  olein  congeals,  it  is  well 
adapted  for  lubricating  the  wheels  of  watches, 
and  its  value  in  this  respect  is  enhanced  by 
its  not  readily  becoming  rancid  by  the  action 
of  the  air. 

The  veiy  pure  olein  or  liquid  oil  used  by 
watchmakers  is  thus  prepared.  Almond  or 
olive  oil  is  mixed  with  eight  parts  its  weight 
of  proof  spirit,  and  heated  nearly  to  boiling ; 
it  is  then  agitated,  allowed  to  settle,  and  the 
clear  upper  stratum  decanted  off;  it  is  cooled, 
filtered,  and  all  the  spirit  driven  off  by  distil- 
lation. Oil  so  prepared  will  not  thicken  or 
freeze  at  any  ordinazy  temperatures,  and  is 
thus  well  fitted  for  the  delicate  work  of  the 
watchmaker.  Oil  prepared  in  this  way  has 
sometimes  been  sold  so  high  as  1«.  Gd,  per 
drachm.  Watchmakers*  oil  of  a  cheaper  kind 
is  prepared  by  placing  a  dean  strip  of  lead  in 
a  smidl  white  glass  bottle  filled  with  olive  oil, 
and  exposing  it  to  the  sun's  rays  for  some 
time ;  the  action  between  the  lead  and  the  oil, 
aided  by  the  solar  rays,  throws  down  a  curdy 
matter,  and  leaves  the  rest  of  the  oil  limpid 
and  colourless. 

OLIBANUM.  It  im>pears  that  the  gum 
resin  called  OUbanmn  is  tiie  JrankiHce»se  that 
was  used  by  the  andents  in  their  religious 
ceremonies.  The  Greeks  obtained  their 
frankincense  finomArabia.  The  Arabians  calloli- 
banum  both  Lubdn  and  Cundur;  but,  as  benzoin 
is  most  used  at  the  present  day  for  religious 
purposes,  the  Mohammedan  writers  of  India 
on  materia  medica  apply  only  the  term  CMndttr 
to  olibanum.  This  CuMUtr  has  been  ascer- 
tained by  Messrs.  Colebrooke,  Hunter,  and 
Boxbuigh  to  be  the  BotwtUia  thwi/eroy  as 
botanists  call  it,  a  large  timber  tree  found  in 
the  mountainous  parts  of  India,  yielding  a 


most  fragrant  resin  from  wounds  made  in  the 
bark.  From  this  Boxburgh  distinguishes,  as 
a  different  species,  BotwMia  glabra^  a  plant 
also  yidding  a  resin  which  is  used  for  incense, 
and  as  pitch  in  some  parts  of  India.  A  sub- 
stance analogous  to  olibanum,  and  nsed  in  a 
similar  way  in  various  parts  of  the  wcurid,  is 
procured  from  several  different  trees.  Olibsr 
num  occurs  in  commerce  of  two  kindfi,  the 
Arabian  and  East  T"'^''^'* :  the  former  kind  is 
now  sddom  met  with ;  the  latter  is  obtained 
from  the  Boswellia  thHrifnxL  There  are  two 
varieties  of  it  Olibanum  is  now  seldom  used 
in  medicine;  it  is  prindpally  employed  as 
incense  in  Boman  Catholic  churches. 

OLIVES;  OLIVE  OIL.  In  most  plants 
which  yield  fixed  oil,  the  oil  is  obtained  from 
the  seed ;  but  in  the  olive  it  is  yielded  by  the 
pericarp.  Olive  trees  sometimes  attain  a 
great  age.  There  is  one  near  Nice*  the  lower 
part  of  the  trunk  of  which  measures  38  fSeet  in 
circumference. 

The  oil  which  is  expressed  from  the  ripo 
fruit  inmediatdy  after  being  gathered  is  most 
esteemed,  and  is  called  viryin  oiL  When  the 
oil  is  extracted  by  a  stronger  pressure,  or  by 
the  aid  of  heat  or  of  slight  fermentation,  it 
forms  the  common  oUve  oil^  the  properties  of 
which  vary  in  proportion  to  the  mode  adopted. 
An  oil  of  sUU  inferior  quality  is  obtained 
when  the  husk  of  the  olive,  after  the  former 
treatment,  is  boiled  in  water ;  this  inferior  oil 
is  used  in  making  soap.  Virgin  oil  is  a  Tery 
pale  yellow,  limpid,  and  inodorous ;  common 
olive  oil  is  darker,  thicker,  and  less  pure  in 
smeU.  Olive  oil  is  frequently  adulterated 
with  rape  oil,  a  cheaper  product 

Olive  oil  is  used  by  watchmakers ;  by  the 
manufacturers  of  soap ;  as  a  snbstitate  for 
whale  oil  in  lamps ;  as  a  salad  oil ;  and  to 
form  cerates  and  plasters  in  medicine.  A  few 
additional  details  concerning  olive  ml  wiU  be 
found  under  Oils. 

OMNIBUS  AND  CAB.  The  street  tra- 
velling of  London  is  one  of  the  most  remark- 
able conrnierdal  features  of  our  age.  It  would 
be  impossible  to  estimate  the  value  of  the 
time  saved  (and  consequently  money  saved), 
by  the  use  of  these  vehides ;  but  there  can  be 
no  question  that  it  is  enormous. 

In  respect  to  coaches  or  oo&t,  the  changes 
have  been  remarkable.  A  few  years  ago  every 
vehide  on  a  coach  stand  was  drawn  bj  two 
horses :  there  is  now  not  such  a  thing  to  be 
seen  (we  here  speak  of  the  Metropolis). 
Hackney  coaches  first  began  to  ply  in  1625 ; 
their  number  had  increased  to  200  in  1652, 
to  400  in  1061,  to  800  in  the  beginning  of 
the  following  century.  This  number  has  gra- 
dually increased  to  about  3000.    In  1813  a 
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Ufbtar  Idnd  of  T«hiible»  dnim  I9  on*  hone, 

WM  (nought  mio  use  in  P«rU.  tn  1823 
liceooes  were  obUined  in  London  for  eight 
cahrioUUt  whioh  vere  8t4)r(aa  at  farvs  one- 
third  lower  than  those  of  hgcknegr  oosches ; 
the  *  vested  interest'  of  the  dd  hacjmej  ooach- 
men  was  made  the  gromidwork  of  a  str^uoos 
opposition ;  bat  the  eonvenience  of  the  Qew 
Tehicles  gradually  bore  down  all  difficulties. 
A  limit  was  made  to  the  number  of  each  kind 
until  the  year  1839,  when  all  restriction  was 
removed,  and  any  one  eould  obtain  a  licence 
(under  proper  regulations),  hj  paying  for  it 

It  is  curious  to  mark  the  graidnal  miprove- 
ments  in  eabsi  or  cabriolets,  as  the  system 
established  itself.  They  were  at  first  hooded 
chaises,  in  which  a  liveried  driver  sat  on  the 
anme  seat  with  the  person  who  had  hired  the 
oab.  Then  came  an  alteration  by  which  two 
persons  could  be  accommodated ;  the  driver 
having  a  little  seat  fitted  for  him  at  the  right 
hand  of  the  body  of  the  vehicle.  Next  came 
the  boxed-up  vehicle,  whioh  presented  the 
i^^pearance  of  a  slice  off  an  omnibus ;  it  was 
on  two  wheels,  with  a  door  at  the  back. 
After  a  few  minor  changes,  the  four-wheeled 
cab  presented  itself,  and  has  ever  ainoe  re- 
mained the  type  of  the  class  generally;  it  is 
■^ell  built,  and  will  contain  four  persons. 
Lastly  came  the  dashing  Matwm'i  patent;  a 
twQ-wheeled  vehicle,  veiy  low,  opening  in  the 
front,  having  a  seat  for  the  driver  behind  the 
top,  and  having  large  wheels,  whioh  enable  it 
to  rattle  on  at  agreatspeed. 

It  is  believed  that  the  returns  which  a  cab 
hrings  to  its  proprietor  average  about  half  a 
guinea  a  day,  besides  that  portion  which  goes 
to  the  driver  for  his  wages.  Many  attempts 
have  been  made  to  provide  means  for  testing 
the  hones^  of  the  drivers  by  some  mechanical 
arrangement  connected  with  the  vehicle; 
either  a  sort  of  tell-tale,  to  shew  how  often 
persons  have  entered  or  left  the  vehicle,  or 
how  many  miles  the  wheels  have  rotated ;  but 
hitherto  nothing  of  this  kind  has  been  found 
available.  A  company  is,  we  believe,  in  pro- 
cess of  fonnation,  for  oonstruoting  c^bs  which 
shall  admit  of  equitable  arrangements  for  the 
proprietors,  the  drivers,  and  the  public ;  there 
is  to  be  some  kind  of  paasenger-index,  which 
will  afford  means  for  determining  the  diistanoe 

run* 

The  Omnibiu  system  is  sUll  more  remarkable 
th<Mi  that  of  cabs.  It  is  only  about  twenty  or 
twenty  *five  yean  ago  that  one  stage  coach,  and 
<me  only,  ran  from  Paddington  to  the  Bank.  All 
the  villages  round  London  had  in  like  manner 
their  small  array  of  slow  eoaohes.  La  1830 
M*.  Shillibeer  introduced  the  omnibus,  a  Pa- 
lisifiD  ittTeatioBiin  London,  under  an  amount 
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of  oppQtitiQn  whioh  neaxty  ruined  the  vro- 
jector,  while  he  was  bendting  the  pubUo. 
His  first  omnibus  ran  fh>m  Charing  Cross  to 
Greenwich,  and  was  drawn  by  three  horses 
abreast;  but  the  number  two  waa  soon 
adopted;  and  the  stage-^Kiadi  proprietora, 
unable  to  beat  the  omnibuses  off  the  roaa» 
adopted  them,  and  the  system  became  firmly 
established.  It  iraa  soon  found  that  an  om« 
nibus,  with  its  eaey  means  of  entranoe  and 
exit,  is  a  veiy  oonvenient  vehicle  in  the  public 
streets,  where  passengers  enter  and  alight  at 
various  pomts  along  the  route;  and  hence 
onmibuses  have  effected  what  the  old  atage 
coaches  never  did  or  could  effect,  vis.,  the 
establishment  of  cheap  routes  through  all  the 
principal  commercial  arteries  of  London.  The 
fares  became  gradually  settled  at  sixpence 
per  passenger  for  any  distance  in  and  near 
London ;  but  the  last  few  vears  have  witnessed 
a  reduction  to  3d,  (reeent|y  4<i),  in  respect  to 
short  distances. 

The  principle  of  competition  has  led  to  an 
instructive  result  in  respect  to  metropolitan 
omnibuses.  When  each  proprietoir  had  onlj 
a  few  vehicles,  he  opposed,  and  was  opposed 
bv,  his  neighbours  on  all  sides  i  and  a  scene 
of  recklessness  ensued  which  endangered  the 
lives  and  limbs  of  passengers  as  well  as  pe> 
destrians.  But  this  has  given  way  to  large 
combinations  or  associations,  in  which  each 
proprietor  brings  his  contribution  of  vehicles 
and  horses  to  the  common  stock,  and  agrees 
to  obey  certain  rules  laid  down  for  the  guid- 
ance of  aU.  The  result  has  been  admirable. 
With  a  few  exceptions  here  and  there,  the 
omnibus  system  is  now  conducted  with  a  regu- 
larity, a  precision,  a  civility,  and  a  safety, 
whidi  was  never  belbre  equalled.  Through 
the  main  avenues  of  London,  especially  the 
Kew  Road,  Holbom,  and  the  Strand,  omni- 
buses proceed  every  two  or  three  minutes 
throughout  the  day.  There  have  lately  been 
omnibus  maps  puoliahed,  in  which  there  ap- 
pears a  surprising  number  of  routes.  There 
are  at  least  two  Associations  or  Companies, 
each  of  which  possesses  a  hundred  omnibuses, 
with  considerably  more  than  a  thousand  horses 
to  work  them.  It  has  been  found  by  expe- 
rience, that  to  buy  good  horses,  and  to  treat 
them  well,  is  a  more  economical  practice  than 
the  opposite  system.  Host  of  the  horses  em- 
ployed in  the  Paddington  and  City  trade  (we 
Mieve  about  three  thousand  in  number), 
make  but  one  journey  each  a  day  in  eech 
direction. 

Mr.  Pownall  haa  lately  invented  a  jHutengev 
intUx  for  omnibuses,  tt  oonaists  of  an  electric 
batteiy  placed  in  the  bottom  framing  of  the 
vehicle^  near  the  door.    £?tiy  peesenger  on 
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entering  the  omnibus  steps  upon  an  elastio 
spring,  whieh  acts  npon  the  batteiy,  and'  this 
in  its  tmn  acts  upon  an  index  or  diaL  At 
the  end  of  a  day's  work,  the  machinexy  of  the 
dial  will  shew  how  many  times  persons  have 
entered  and  left  the  vehiole.  Snoh  is  the 
theoij  of  the  apparatus ;  bat  there  seem  at 
first  sight  to  be  many  diffieolties  in  the  way 
of  its  practical  use.  A  new  kind  of  omnibus 
has  also  been  recently  started,  in  which  each 
passenger  has  a  separate  and  distinct  seat, 
and  in  which  there  are  increased  facilities  for 
ascending  to  the  roof  of  the  Tehide. 

ONTX.    [AoATi.] 

OOLITE  is  the  characteristic  rock  of  one 
of  the  great  systems  of  secondary  strata.  The 
fine  yellow  /ree$tone  of  Kettering,  the  Both 
frenUme^  and  the  Portland  sUme  are  good 
examples  of  oolite;  and  these  senre  to  illus- 
trate the  economic  uses  of  the  strata. 

OPACITY  is  a  condition  of  bodies  by  which 
th^  are  incapable  of  transmitting  light  throngh 
them.  According  to  Newton,  it  may  arise 
from  the  m&eqoal  densities  of  the  particles  of 
certain  substances,  in  consequence  of  which 
the  rays  of  light  on  entering  those  substances 
vaffet  such  refractions  and  reflexions  as  cause 
them  to  be  finally  absorbed.  The  scientific 
determination  of  this  question,  however,  does 
not  concern  us  here.  As  a  circumstance  of 
relative  opacity  or  transparency,  the  quality 
of  manufSMStored  goods  is  often  afTeoted  by  it 

OPAL.  Of  this  mineral,  which  is  essen- 
tially a  hydrate  of  silica,  there  are  neariy  a 
dozen  varieties,  named  Preeiout  Opal,  Fire 
Opal,  Hydrophone,  Common  Opal,  Semi -Opal, 
Wood  Cipal,  Cacholong,  Opal  Jasper,  Meniiite, 
HyaUu  or  MuUen'e  Giass,  and  Oeyeeriie,  The 
varieties  differ  greaUy  in  colour  and  trans- 
parenqr.  The  PreeiouM  Opal  exhibits  a  beau- 
tiful play  of  colours. 

OPHICLEIDE.  This  powerAil  musical 
instrument  is  made  of  brass  or  copper,  and 
is  intended  to  supersede  the  Serpentr—ot  which 
it  is  a  decided  improvement— in  the  orchestra 
and  in  military  bands.  It  is  a  conical  tube, 
the  longest  neariy  nine  feet  in  length,  termi- 
nating in  a  bell,  like  the  horn.  It  has  ten 
ventages,  or  holes,  all  of  which  are  stopped 
by  keys,  similar  to  those  of  the  bassoon,  only 
of  larger  dimensions,  and  is  ftimished  with 
the  same  kind  of  mouth-piece  as  the  Serpent 
The  scale  of  the  base  (^hideide  is  from  b, 
the  third  space  below  the  base  staff;  to  o,  the 
fifth  added  space  above  it,  including  every 
tone  and  semitone  within  this  compass  it 
three  octaves  and  one  note.  The  volume  of 
sound  it  emits  is  immense,  but  the  tone  is 
rich  and  round,  and  blends  well  with  the 
voices  in  choruses. 


OPISOMETEB.  Thisnamehasbeengiveo 
to  a  recently-invented  i^pparatns  by  ICr.  El- 
liott, for  measuring  the  length  of  roads,  xxvera, 
walls,  ^to.,  on  maps  and  plans.  Thereisahori- 
sontd  steel  axle,  which  is  cut  with  a  serew- 
worm  finom  end  to  end.    On  this  is  placed 
a  wheel,  which  works  along  the  screw  like  a 
nut    The  axle  is  fixed  to  a  convenient  handle 
for  holding.    When  a  map  or  plan  is  laid 
down  flat  on  a  table,  and  a  road  or  river  is  to 
be  measured,  the  wheel  is  made  to  traverse 
carefdlly  over  the  whole  length  of  the  toitaous 
line,  following  the  windings  as  carefully  as 
may  be.    This  movement  causes  the  wheel  to 
shift  its  position  on  the  screw;  if  it  be  at  one 
end  of  the  axle  when  the  movement  begins, 
it  will  have  advanced  a  certain  distance  to- 
wards the  other  end  by  the  time  it  is  finished. 
If  the  wheel  be  now  applied  to  a  scale  of  miles 
or  yards,  or  any  other  units  on  the  map,  and 
made  to  rotate  in  a  reverre  direction  until  it 
is  brought  back  to  its  original  position  on  the 
axial  screw,  it  will  determine  the  length  of  the 
road  or  river.    The  principle  is  strictly  cor- 
rect, and  requires  nothing  but  careftil  edu- 
cation. 

OPIUM.  This  remarkable  substance, 
which  has  had  so  much  influence  both  on  the 
commerce  and  the  wars  between  England  and 
China,  is  yielded  by  one  species  of  plants  of  the 
genus  Papaver.  Of  the  20  spedes  of  this  genus, 
the  papaver  iomntfemm,  or  whiU  poppjf,  which 
produces  opium,  is  the  most  important  It  is  a 
native  probably  of  Asia  Minor,  but,  having  been 
so  long  cultivated,  it  is  found  wild  in  many 
parts  of  Europe.  There  are  two  varieties  of  this 
species,  both  of  which  yield  opium.  The  juice 
of  the  poppy  seems  to  have  been  used  on 
account  of  its  narcotic  powers  from  a  veiy 
eariy  period,  first  in  the  East,  of  whieh  it  is  a 
native,  and  afterwards  in  the  West 

The  mode  of  collecting  the  opiom  in  Aaia 
Minor,  is  by  puncturing  the  green  capsule, 
and  allowing  the  juice  to  exude,  whidi  is  then 
scraped  off;  and  deposited  in  small  earthen 
vessels,  and  beat  up  with  saliva.  It  is  after- 
wards enveloped  in  dry  leaves,  and  in  this 
state  is  sold.  In  India  the  juice  is  mixed 
with  oil  obtained  from  the  seed  of  the  poppy, 
to  hinder  the  rapid  drying  of  the  juice.  The 
produce  of  the  first  incisions  is  of  a  light 
yellow  colour;  the  others  are  fainter  in  odour 
and  darker  coloured.  In  genersl  all  three 
gatherings  are  mixed  together,  and  sent  to 
market  in  small  baskets.  The  quantity  ob- 
tained varies  not  only  with  the  soil  and  mode 
of  cultivation,  but  also  with  the  season  and 
the  time  of  collecting.  In  wet,  gloomy  seasons, 
not  only  is  the  quantity  less,  but  it  does  not 
keep  well ;  in  such  a  case  the  proportioii  of 
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morphia^  the  aedve  principle  of  the  opimn,  is 
also  less.  The  qosntity  of  morphia  depends 
likewise  very  mnoh  on  the  time  of  gathering ; 
if  the  harvest  be  postponed  till  the  capsules 
begin  to  torn  white  and  hard,  it  is  greatly  de- 
ficient; .and  by  the  time  the  capsules  are  ma- 
tore  and  the  seeds  ripe,  it  has  entirely  disap- 
peared. It  is  not,  as  in  the  case  of  many 
of  the  vegetable  alkaloids,  transfezred  to  the 
seeds,  as  they  are  altogether  devoid  of  any 
narootxo  principle,  the  oil  which  is  obtained 
from  them  being  bland  and  wholesome,  and 
abundantly  used  as  food. 

The  varieties  of  opinm  met  with  in  com- 
merce are — Smyrna  or  Iievant  opinm;  Com- 
gtatUinople  opinm;  EifffpHan  or  AUxandrian 
opiom ;  JVebizond  or  Penian  opium ;  Indian 
opium ;  and  Engtuh  opium.  The  chemical 
or  organic  constituents  are  extremely  nume- 
rous, the  most  important  being  morphia. 
Good  opium  is  not  perfectly  soluble  in  water ; 
•^th  generally  remains  undissolved,  consisting 
of  the  caoutchouc  and  resin.  Constantinople 
opium  however  leaves  no  residuum  of  caout- 
chouc. It  is  veiy  inflammable,  and  bums 
with  a  clear  flame,  and  forms  a  transparent 
alcoholic  solution :  opium  from  the  bruised 
capsules  is  not  influnmable,  and  forms  a 
tuxbid  alcoholic  solution. 

The  poppy  is  cultivated  in  many  parts  of 
Europe  on  account  of  its  seeds,  which  yield 
a  bland  oil  much  esteemed  in  France.  In 
England  it  is  cultivated  chiefly  for  the  capsules, 
which  are  used  medicinally.  In  India  the 
cultivation  takes  place  in  the  cold  weather, 
that  is,  during  the  winter  of  Europe.  The  col- 
lecting of  the  opium  is  commenced  vezy  soon 
after  the  flowers  fall,  as  the  capsules  n^idly 
enlarge. 

It  forms  no  part  of  our  object  here  to  trace 
the  extraoxdinaiy  effects  of  opium  on  the 
human  system,  nor  the  modes  of  preparation 
by  which  opium  is  converted  into  a  valuable 
medicine.  As  an  article  of  international  com- 
merce, there  can  be  no  question  that  opium 
caused  the  late  war  between  England  and 
China,  however  it  might  be  disguised  by  other 
circumstances.  India  produces  large  quanti- 
ties of  opium,  which  the  Chinese  are  willing 
to  purchase  for  eating  or  smoking,  or  both ; 
but  the  Chinese  Government  has  never  wil- 
lingly sanctioned  the  purchase,  and  has  often 
strictly  prohibited  it.  By  about  the  year  1831 
the  purchase  of  opium  had  become  so  large, 
that  the  sale  of  tea  was  insufficient  to  pay  for 
it,  and  Chinese  silver  had  to  be  paid  to  settle 
the  balance.  The  Chinese  authorities  com- 
menced a  series  of  petty  insults  towards  the 
English  merchants  at  Canton,  with  a  view  to 
expel  them  altogether,  if  possible ;  and  these 


insults  gradually  brought  the  attention  of  the 
British  Oovemment  to  that  quarter.  So  mat- 
ters oontinued  for  some  years;  the  merchants 
persisted  in  bringing  opium,  which  the  Chi- 
nese people  were  ready  to  buy ;  the  Emperor 
effected  all  he  could  to  prevent  the  import; 
and  the  British  Consul  tried  to  hold  the 
balance  even  between  all  parties.  At  length, 
in  May  1839,  the  European  fiMstors  were  ex- 
pelled flcom  Canton,  and  all  the  opium  in  the 
ports,  amounting  to  20,288  chests,  was  seized 
by  the  Chinese  authorities  and  destroyed. 
This  gave  rise  to  a  war  which  lasted,  on  and 
ofE;  for  three  years.  The  Chinese  Emperor 
was  compelled  to  pay  the  value  of  the  opium 
destroyed. — ^There  is  a  moral  aspect  in  this 
opium  war,  which  can  never  be  quite  satisfac- 
tory. 

The  consumption  of  opium  in  this  countiy 
is  comparatively  smalL  The  imports  in  the 
last  three  years  were  as  follow : — 

1848 200,019  lbs. 

1840 105,724  „ 

1850 126,818  „ 

And  of  these  quantities,  about  two-thirds  were 
re-exported  to  other  countries, 

OPOETO.  The  principal  trade  of  Uiis 
Portuguese  dty  is  in  port  wine,  which  takes 
its  distanotive  name  fh>m  the  town.  Oil,  su- 
mach, lemons,  oranges,  wool,  refined  sugar, 
cream  of  tartar,  salt,  leather,  coric,  &&,  are 
also  exported.  The  imports  are-— com,  rice, 
beef,  woollen,  cotton,  iron,  and  hardware  ma- 
nufactures; salt  fish,  hemp,  and  fiax ;  sugar, 
coffee,  deals,  &c.  There  are  at  Oporto  some 
manufactories  of  hats,  silks,  linen  stuffe,  and 
pottery,  besides  ropewalks  and  dockyards, 
none  of  which  however  are  in  a  thriving  con- 
dition. The  wine  and  brandy  trade  is  a  mo- 
nopoly of  the  Oporto  Wine  Company.  The 
export  of  wine  is  fh>m  30,000  to  85,000  pipes 
annually;  of  this  quantity  four-filths  go  to  Eng- 
land. Th»  customs  duties  of  Oporto  for  the 
year  ending  June  30,  1849,  amounted  to 
1,891,847  dollars. 

OPTICAL  INSTBUMENTS.  Optics,  as 
a  science,  forms  no  part  of  the  subject  of  this 
volume.  The  chief  among  those  delicate  in- 
struments, by  which  the  science  is  brought 
within  the  range  of  practical  operations,  are 
briefly  noticed  under  their  proper  headings 
[Caxbiu  Lucioa;  Ealeidosoope ;  Lens; 
Maoio  Laktbrn,  Micbosgopb;  Telescope; 
&c]  It  is  believed  that  one  of  the  happy 
consequences  of  the  removal  of  the  duty  on 
glass  will  be  to  enable  manufacturers  to  pro- 
duce glass  better  fitted  than  before  for  optical 
purposes ;  not  that  the  amount  of  duty  is  of 
much  importance  in  an  expensive  lens,  but 
that  the  manufacturer  was  deterred  firom  mak- 
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ing  experiments  by  the  iaterferenoe  of  the 
Excise  with  his  freedom  of  operation!. 

ORANGES,  LEMONS,  CITRONS.  There 
are  several  beautiful  fruits  belonging  to  the 
genus  Ciirtu.  Among  tbese  are  the  ticeet 
oranQBf  the  biUer  araff^e,the  Umetihethaddockf 
the  lemon,  and  the  citron ;  and  these  again  are 
divided  into  many  varieties.  Of  the  sweet 
orange  there  are  the  Chlna^  the  p€ar$Kaped, 
the  NicCf  the  blood-red,  the  ribbed,  the  tufeet- 
Mkinned,  the  Mandarin,  the  3t.  Michael,  and 
several  other  kinds.  Of  the  bitter  orange 
there  are  also  many  kinds :  such  as  the  horned, 
the  curUd  leaf,  the  purple,  the  double  Jlowered, 
the  6eviUe,  and  the  Bizarre  orange.  The 
China  orange  is  the  common  sort  oi  our  En- 
glish markets,  and  of  the  Portuguese.  The 
tweet-skinned  orange  is  the  Pomme  <f  Adam, 
or  forbidden  fruit,  of  the  Paris  shops.  The 
Mandarin  orange,  in  which  the  ripe  pulp  is 
completely  loosened  from  the  rind,  i^  much 
cultivated  in  China  and  in  Malta.  The  8t. 
MichaeFs  orange  has  small,  round,  pale  yellow, 
seedless  Aruit,  with  a  thin  rind  and  an  ex- 
tremely sweet  pulp.  This,  when  in  a  state  of 
perfection,  is  perhaps  the  most  delicious  of  all 
the  oranges,  and  it  is  by  far  the  most  pro- 
ductive. Great  quantities  are  imported  from 
the  Azores,  where  it  appears  to  be  exclusively 
cultivated  as  an  object  of  trade.  It  is  said 
that  20,000  of  these  oranges  have  been  picked 
from  a  single  tree,  exclusively  of  the  large 
quantity  which  were  blown  down  or  r^ecied  as 
unfit  for  sale.  The  Seville  orange  has  an  ex- 
ceedingly bitter  rind ;  in  England  it  is  em- 
ployed in  the  manufacture  of  bitter  tinctures, 
and  in  the  preparation  of  candied  orange  peel ; 
the  bitter  aromatic  principle  gives  flavour  to 
the  liqueur  called  Cura(;oa,  The  bergamot 
orange  has  a  remarkable  fragrance,  and  is 
employed  in  making  an  essence  of  delicious 
quality. 

The  lime  has  different  varieties,  according  to 
the  thickness  of  the  rind;  it  is  employed 
chiefly  in  flavouring  punch,  sherbet,  and  oUier 
drinks.  The  $kaddock  is  among  the  largest 
fruits  which  are  knoym,  and  is  commonly  cul- 
tivated both  in  the  East  and  West  Indies,  for 
the  sake  of  the  delicate  subacid  juicy  pulp  in 
which  it  abounds.  When  shaddocks  arrive  at 
their  greatest  size  they  are  called  pompoleons, 
or  pompehnousses,  liVhen  at  the  smallest,  they 
form  ihe  forbidden  fruit  of  the  English  markets. 
Another  small  variety,  with  the  shaddocks 
growing  in  clusters,  forms  a  larger  tree  than 
any  other  citrus ;  the  fruit  is  about  as  large  as 
the  fist ;  it  is  what  the  West  Indians  call  the 
grapefruit.  The  lemon  does  not  present  many 
Tsiieties;  its  appearance  and  use  are  weU 
knoim.    The  citron^  grown  chiefly  in  the  east, 


ia  Qotioeable  for  the  fragrance  of  the  rind, 
from  which  a  delicate  sweetmeat  is  prepared. 

Of  the  invaluable  use  of  lemon  juice  or  lime 
juice  in  the  navy,  due  to  the  citric  acid  con- 
tained  in  the  fruit,  a  little  has  been  said  under 
CiTBic  Acid.  In  a  commercial  point  of  view, 
the  orange  trade  has  greatly  benefitted  by 
the  introduction  of  steam -boats  and  railway's. 
Oranges  are  brought  in  large  quantities  to 
Southampton,  whence  they  are  transmitted 
very  quickly  to  London.  During  the  last  three 
years  (1848, 1849,  1850)  about  400,000  boxes 
or  chests  of  oranges  and  lemons  have  been 
annually  imported  into  Uiis  country. 

ORCHARD.  Apples,  pears,  and  cherries 
are  the  fruits  principally  cultivated  in  orchards. 
The  term  orchard  is  likewise  used  to  signify 
inclosures  in  which  filberts  or  walnuts  are 
grown.  Orchards  of  apples  and  pears  are 
more  numerous,  because  more  productive,  on 
the  old  and  new  red  sandstone  formations 
than  on  any  other  strata.  A  very  large  pro- 
portion of  all  the  cider  and  perry  that  is  manu- 
factured is  grown  upon  these  soils.  The  prin- 
cipal orchards  of  England  are  in  Devonshire, 
Somersetshire,  Gloucestershire,  Herefordshire, 
and  Worcestershire.  For  a4  orchard  of  apple- 
trees,  a  deep  unctuous  soil  is  selected,  in  a 
situation  sheltered  from  the  north  and  north- 
west winds,  and  open  to  the  south  and  south- 
east ;  and  a  bank  is  preferable  to  a  low  spot 
For  pear  orchards  a  lighter  soil  is  desirable 
than  for  apples ;  the  same  rules  may  be  ob- 
served for  their  planting  and  preservation. 
The  principal  cherry-orchards  in  England  are 
in  Buckinghamshire  and  Kent ;  from  the  latter 
county  a  large  supply  is  sent  to  the  London 
markets. 

ORCHIL,  or  ORCHELLA,  also  written 
Archil,  is  the  name  of  a  dye  as  well  as  of  the 
plant  (one  of  the  tribe  of  lichens,  or  Rock- 
moss)  which  yields  it    [Abchii..]    It  is  often 
corrupted  in  commerce  into  ModuUa  Weed. 
Several  kinds  are  employed  for  the  same  pur- 
pose, which  are  distinguished  according  to  the 
country  from  whence  they  are  imported,  and 
also  by  manufacturers  into  Weed  and  Mon,  the 
former  name  being  applied  to  the  filiform 
lichens  of  botanista  belonging  to  the  genus 
Roccella,  while  the  terms  Moss  and  Rock-Moss 
are  applied  to  the  crustaoeous  lichens  be- 
longing to  the  genus  Z«c«Mora,  which  include 
the  Cudbear  and  Par^Ue  of  dyers.    Pgert^  Soc- 
cella,  or  Orchil,  and  Flat-Leaved  Orchil^  are  both 
found  on  maritime  rocks,  as  well  on  the  coast 
of  England  as  of  other  parts  of  Europe,  and 
also  of  Asia,  Africa,  and  America.    They  are 
also  found  on  dry  stone  walls  exposed  to  the 
influence  of  the  sea-breeze.    The  more  arid 
the  situation  the  better  is  the  qualilgr  of  the 
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lichens.  Tbd  ^resenee  of  the  coloming  matter 
is  ascertained  by  steeping  the  weed  broken  up 
in  small  pieces  in  dilated  solution  of  ammonia, 
in  a  bottle  half  filled  k  ith  liquid,  which  should 
be  kept  corked,  but  frequently  opened  in  a 
temperature  not  exceeding  190*  Fahrenheit 

ORDNANCE.    All  great  guns  used  in  war, 
such  as  cannons,  carronades,  howitzers,  and 
mortars,  are  called  by  the  general  name  of 
ordnance.    The  materials  of  which  ordnance  is 
formed  are  iron  and  brass,  properly  bronze, 
the  latter  metal  being  composed  of  copper  and 
tin,  in  the  proportion  of  from  8  to  12  parts  of 
tin  to  100  parts  of  copper.     Iron  guns  are 
stronger  tiian  those  made  of  brass,  and  conse- 
quently they  are  better  able  to  resist  the  effects 
of  the  long-continued  firing  which  takes  place 
at  the  sieges  of  fortresses.    Brass  guns,  on 
the  other  hand,  being  lighter,  are  moro  con- 
veniently transported  from  place  to  place  with 
troops  in  the  field.    Ordnance  is  now  cast 
either  in  loam  or  in  dry  sand ;  a  model,  or 
pattern,  of  the  gun  being  made  of  wood  or 
brass,  about  which  the  mould  is  formed.    In 
twelve  hours  after  being  cast  the  moujd  may  be 
removed  and  the  gun  may  be  bored.    Iron 
guns  are  cast   from  pig-metal  of   difibrent 
qualities,  which  are  melted  together  in  order 
to  produce  a  composition  possessing  only  that 
degree  of  hardness  which  will  permit  the 
boring  to  be  effected.    Ordnance  formed  of 
cast-iron  and  of  gun-metal  being  apt  to  run  at 
the  vent  in  consequence  of  the  heat  produced 
by  rapid  firing,  the  vent  in  guns  of  cast  iron  is 
drilled  in  a  bolt  of  wrooght-iron,  and  in  those 
of  gun-metal  in  a  bolt  of  pure  copper;  the 
bolts  are  then  screwed  into  the  pieoes  fbr 
which  they  were  intended. 

The  length  of  a  cannon  is  divided  into  six 
parts : — That  which  is  behind  the  base  ring 
(the  ring  of  greatest  diameter)  at  the  larger 
end  is  c^ed  the  cascabU;  and  from  the  base 
ring  to  the  next  mouldings  towards  the  smaller 
end,  is  the  vent-Jield.  The  two  succeeding 
portions,  separated  from  one  another  by  a 
moulding,  are  called  the  first  and  second  rein- 
force; and  near  the  extremity  of  the  latter  are 
situated  the  trunnionSj  two  cylinders  at  right 
angles  to  the  axis  of  the  gun,  and  by  which  it 
rests  on  its  carriage.  From  the  second  rein- 
force  moulding  to  another  near  the  smaller 
extremity  of  the  gun  is  the  cAaif,  and  the  last 
portion  is  called  the  muzzle.  The  hollow  of 
the  gun  is  called  the  horCf  and  the  diameter  of 
the  bore  is  designated  the  calibre  of  the  piece. 
It  has  of  late  been  found  practicable  to  di 
minish  considerably  the  quantity  of  metal  in 
iron  guns ;  and  for  this  puipose  some  of  the 
ordnance  then  existing  was  reamed-np  (scraped 
out),  so  as  to  bring  eadi  kind  of  gtm  to  the 


next  higheftt  ealibm.  Thus  ihft  oU  iron 
6-pounder8  have  been  converted  into  O-ponnd- 
ers,  18 -pounders  into  Si-pounders,  and  so  on. 
The  application  of  locks  to  natal  ordnance  was 
introduced  by  Sir  Charles  Douglas,  and  their 
efficiency  has  since  been  ftiUy  recognised.  A 
lode  oanying  two  fiints,  invented  by  lievL- 
Qen.  Sir  Howard  Douglas,  in  )818,  was  after- 
wards introduced,  and  pertoieion  looks  are 
now  much  used  in  the  British  sendee. 

The  following  are  the  lengths  and  waigbts  of 
dijSerent  kmd«  of  iron  and  brass  ordnance, 
known  by  particular  names  : — 


Iron  OrdttSDce. 


13-inch  mortar,  sea-service 
10-inch    do.     land-service 

8-inch    do.  do. 

5|-inch  do..  do. 

if  inch  do.  do. 

10-inch  howitzer      do.     . 

8-inch     do.  do. 

Monk's  5C-pr.  gun    do.      . 
Millar's  lO-mch  gun  do. 

8-inob  gun,  sea-service     . 
82-pr.  gnn,  land-serrice 
2i-pr.   do.         do. 
18-pr.  do.        do. 
l2-pr.   do.         do. 
d2-pr.  carrona^e,  sea  service 
24-pr.      do.  do.     . 

18-pr.      do.  do.     . 

12-pr.       do.  do.     . 

Snm  Ordnance, 
Q-pr.  gnn,  land-service 
6-pr.  do.         do. 
3-pr.  do.  mountain-service 


Laifth. 


ft. 

S 

2 
1 
1 
X 
0 
i 
11 
0 
0 
9 
0 
9 
9 
i 
3 
8 
2 

8 
5 
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8i 

i 

101 
3 

01 
0 
9 
0 
i 
0 
6 
6 
0 
0 
0 
7 
i 
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Weight. 


6 
0 
0 


cwt. 
36) 

m 

n 

il 

21 

or 

8i 
60 
66 
i8 
i2 
3i 
17 
13 
10 

Of 

134 
6 
2» 


The  caniaffH  for  ordnanM  are  of  aeveral 
kinds,  aocording  to  the  natm  of  the  gnn  or 
the  manner  in  which  it  is  employad.  Field 
gHn-carrioffet  consist  of  two  cheelES,  or  side 
pieoes,  of  elm,  firmly  attaehad  together  by 
transoms,  and  raattng  on  the  axle-lMe  of  the 
wheels ;  the  trail,  consisting  of  a  bolid  piaoa 
of  oak,  is  firmly  attached  at  one  and  to  the 
side  pieces,  near  the  aila,  and  its  other  ex- 
tremity rests  on  the  gtound  when  the  gun  la 
in  a  state  for  action.  The  limber  is  a  bed, 
irith  shafts,  mounted  on  two  wheels,  and  ear- 
rying  two  ammnnitio&  boxes  for  the  servioa  of 
the  gun;  the  horses  are  haneseed  to  tiia 
limber,  and  the  gmi  with  its  carriage  is  drawn 
after  the  limber.  An  amnvnition  waggon  also 
accompanies  each  piece  of  ordnance,  and  then 
are  others  always  in  reeerva.  Field  hewUMer*- 
earrimget  and  their  limban  an  similar  lo  those 
Just  mentioned,  but  stronger,  aad  the  ohaaks 
of  the  carriage  ate  llHthar  asvttAir.    The  tons- 
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I  fMmtrlf  reokoned  u  elemenUir  bodit*,  m 

I   DQ1T  known  to  be  comiiaiuid,  tuid  to  contain 

I   ovgeQ  M  0D«  oC  their  coiiB^taeou.    It  h«s 

.   tUo  thrown  greit  tnd  unsipected  light  on  tha 

nature  of  oombufition  uid  respiration. 

The  priacij^   eompomidB  which   oirgen 

,   Tonni   vilb    metals    and    othv   elemental? 

bodies,  are  briedjr  Ixealad  under   thsir  m- 

spectiTE  heada.    To  notice  the  osefni  putpoMS 

aubaerved  in  the  arts  bj  oi;een  is  neilhor 

necessaij  ffor  posajblp ;  unce  it  takea  pan,  in 

Bome  waj  or  other,  witli  erei?  GombinatiOD 

and  ererj  prooega. 

OYSTER  TRADE.  The  management  of 
the  oyster  fishBTj  pmentH  maiij  pecoUar 
featorea.  The  beat  kind  of  OTiten  in  this 
0ODnti7  are  the  small  variet}'  called  Nativti; 
tbe;  m  found  in  the  rivers  Colne,  Hedwv, 
and  Swale ;  or  rather,  the;  are  reall;  Freni^ 
ofplera,  the  produce  of  the  ooaat  of  Nonqaodr, 
whence  tb«  apat  or  spawn  is  gathered,  and 
laid  down  on  the  ojster  bods  In  Uie  Gsssz  and 
Kent  rivets.  The  spawn,  when  first  cast, 
somewhat  resembles  in  ^ipaarance  a  drop  of 
suet  1  it  is  composed  of  an  immenaa  nnpiber 
of  minute  oj-slers,  each  of  which  becomce 
about  a  quariei  of  an  inch  long  }n  three  i»j9, 
AS  large  as  ^  shilling  in  three  months,  as  a 
half  crown  in  six  months,  aad  as  a  crowii  in 
twelve  moDtbi.  The  ojster  is  fotind  in  Uw 
sesa  of  most  oonntries,  hut  never  at  mj  great 
depth,  and  seldom  far  from  the  month  of  a 
river-  The  fishing  for  oraten  is  permitted 
!>om  the  first  of  September  to  the  end  of  April. 
So  far  s«  regards  the  London  anppl;,  the 
oysters  sre  brought  priudpsllj  from  tha  Gasai 
ooaat  and  rivers ;  but  the  Hilton  oysters  ars 
most  highlj  eete«med.  Nona  sre  aeat  tnmi 
the  north  of  England;  but  broods  ars  sent 
from  thence  to  he  fattened  in  Kent  and  Snasei. 
The  sale  at  Billingsgate  is  enormons  '•  it  il 
eatjmsted  to  average,  in  ordinary  years,  aboat 
300,000  biubels,  of  4  pecks  to  a  bushel,  and 
400  oyaten  to  a  peck;  amounting  to  nearly 
five  hnndred  million  oyatera.  A  remarkable 
feature  ia  row  being  developed  in  the  oyetei 
trade.  At  Sonthtmpton  there  is  a  wide  margin 
of  mnddj  shore  st  low  water.  A  Compaiw 
has  leased  part  of  this  shore  aa  so  oyster  bed. 
Oystera  are  brought  bom  the  Jersey  fishery, 
laid  down  on  those  beds  to  fatten,  torned  and 
attended  to  evei?  day,  taken  up  when  wanted, 
opened,  placed  in  tin  cans,  and  sent  ap  to 
London  by  rtulwaj.  These  oysters  are  used 
for  pioklea  and  sauces,  and  not  eaten  in  the 
ordinsry  way.  A  tramw^  extends  from  the 
Sooth  Western  Eailww  to  the  o--  "     ' 

that  tin  dispatch  of  the  oyster 
maosiged.  M  electro-telegrK 
be  sent  at  any  hour,  and  a 
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veiling  carriages  for  iiegt-ordiumee  are  made 
wholly  of  oak,  and  the  limber  cinries  no  am- 
mnuition.  Carriages  for  ifarrUon  service  and 
for  the  navy  consist  of  two  short  cheeks  or 
brackets,  connected  by  transoms,  and  they 
moye  on  four  track-wheels.  Morion  are 
placed  upon  solid  beds  of  wood  or  iron,  which 
are  made  as  hea^  as  is  consistent  with  the 
power  of  transporting  them  from  place  to 
place,  for  the  sake  of  obtaining  steadiness 
when  the  piece  is  fired. 

OREGRUND  IRON.  A  little  infonnation 
concerning  the  valuable  oregrund  or  Swedish 
iron  will  be  found  under  Steel  Manufactube. 
ORES.  The  ores  of  the  princqial  metals, 
and  the  processes  whereby  the  extraction  of 
the  valuable  constituent  is  managed,  are  de- 
scribed imder  the  names  of  the  metals  them- 
selves. [CoFPEB,  Ibon,  Lead,  MEscrmT,  &c.] 
ORGAN.  This  is  incontestibly  the  noblest 
of  musical  instruments,  whether  considered  in 
regard  to  the  grandeur  and  beauty  of  its 
sounds,  the  variety  of  its  powers,  or  the  sacred 
purposes  to  which  it  is  usually  dedicated.  It 
consists  of  a  vast  number  of  metallic  and 
wooden  pipes,  divided  into  different  eiops,  the 
wind  being  admitted  into  the  pipes  from  a 
bellows.  It  is  played  on  by  means  of  a  key- 
board. 

It  must  have  been  early  discovered  that  air 
may  be  forced  into  a  closed  cavity,  and  then 
distributed  at  will  into  one  or  more  tubes; 
and  pursuing  the  contrivance  a  little  further, 
something  like  a  modem  organ  was  likely  to 
be  produced.    That  an  instrument  similar  in 
principle,  though  not  in  details,  to  the  modem 
organ,  was  known  in  veiy  early  times,  there  is 
abundant  evidence  to  show.    The  period  when 
the  organ  was  introduced  into  the  churches  of 
Western  Europe  is  very  uncertain.     Pope 
Vitalian  is  supposed  to  have  been  the  first  to 
admit  the  instrument,  about  the  year  670; 
but  the  earliest  account,  to  be  at  all  relied  on, 
of  the  introduction  of  this  instrument  in  the 
West  is,  that  about  the  year  755  the  Greek 
emperor  Copronymus  sent  one  as  a  present  to 
Pepin,  King  of  France.  In  the  time  of  Charle- 
magne however  organs  became  common  in 
Europe.  Before  the  10th  century  they  were  not 
only  common  in  England,  but  of  large  size. 
They  were  however  very  rude  in  constraction, 
and  extremely  limited  in  means.    The  keys 
were  four  or  five  inches  broad,  and  must  have 
been  straok  by  the  clenched  hand,  in  the 
manner  of  the  carrilons:  the  pipes  were  of 
brass,  harsh  in  sound,  and  tlie  compass  did 
not  exceed  a  dozen  or  fifteen  notes  in  the 
12th  century;  and  to  accompany  the  plain- 
chant  no  more  were  required.    About  that 
time  half  notes  were  introduced  at  Venice, 


where  also  the  important  addition  of  pedals 
or  foot  keys,  was  made  in  1470. 

Most  of  the  early  English  organs  were  de- 
stroyed by  the  Puritans.  The  tone  of  the  pipes 
of  the  old  builders — depending  on  what  is  tech- 
nically called  the  voicing — ^has  never  been  excel 
led  by  later  makers ;  but  in  point  of  touch,  and 
mechanism  generally,  the  modems  are  much 
superior  to  their  predecessors.  In  mechanical 
skill  and  delicate  finishing  the  English  organ- 
builders  far  surpass  their  continental  rivals, 
while  in  tone  they  at  least  equal  them. 

The  following  are  some  of  the  largest  foreign 

oiigans : — 

stops.   Pipes. 

Seville  cathedral 100    5330 

Goerlitz,  in  Upper  Lusatia     82    3270 
Hamburg,  St  Michael's. .       67 
Amsterdam,  the  old  church    64 
Weingarten,  in  Suabia  ...      60    6660 
Rotterdam  ( 1 50  feet  high)  5500 

Tours  cathedral 60 

Haariem 60    5000 

Among  the  principal  oigans  in  England  are 
those  of  York  Minster,  Birmingham  Town- 
hall,  St.  Paul's  Cathedral,  Westminster  Abbey, 
Exeter  Hall,  Christ's  Hospital,  and  Mr.Willis's 
noble  OTgBn  at  the  Great  Exhibition*  See 
also  Afollonicon. 

The  mechanism  of  the  organ  is  oomplieated. 
The  principle  of  it  is — ^that  when  the  finger  of 
the  player  presses  down  a  key,  or  the  foot 
presses  down  a  pedal,  a  valve  opens  the  lower 
end  of  a  pipe  or  pipes,  into  which  air  rushes 
from  a  chamber  wherein  it  has  been  con- 
densed by  bellows.  The  length  and  fom  of 
each  pipe  are  so  airanged  that  it  may  yield  a 
certain  definite  note.  Each  stop  is  a  particular 
set  of  pipes,  differing  in  pitch,  but  all  having 
the  same  character  of  sound.  Some  stops 
imitate  the  flute  sound,  some  the  trumpet 
sound,  and  so  on.  It  is  the  combination  of 
many  stops  with  many  octaves  of  notes  that 
gives  rise  to  the  large  number  of  pipes  in  an 
organ. 

The  barrel  or^an  is  an  instrument  by  which 
most  of  the  effects  of  a  small  keyed-organ  are 
produced  by  certain  machinery.  Instead  of 
keys  for  the  fingers,  the  keys,  if  so  they  may 
be  called,  are  inside  the  organ,  and  acted  on 
by  means  of  a  cylinder,  or  barrel,  pinned^  or 
studded,  in  a  particular  and  singularly  curious 
manner.  This  barrel  is  made  to  revolve  by  a 
winch,  and  in  those  of  an  expensive  kind  by 
wheel-work,  moved  by  a  spring. 

Under  Autophon,  it  is  stated  that  Mr. 
Dawson's  ingenious  contrivance  called  by  that 
name  is  an  appendage  to  the  barrel  organ ; 
whereas  it  should  have  mentioned  that  the 
autophon  is  the  complete  instrument  itselt 
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It  is  a  self-aetiiig  organ,  in  which  a  handle 
regulates — not  the  motion  of  a  barrel  with 
pins  on  its  snrfaoe— but  the  admission  of  air 
through  holes  in  a  peiforated  card.  It  will 
play  as  many  tones  as  there  are  cards  pro- 
Tided,  without  limit ;  and  as  the  cards  are  sold 
at  6i.  each,  a  player  with  no  more  skill  than  is 
reqniied  to  torn  a  handle  regularly  can  play 
a  range  of  music,  either  sacred  or  secular,  to 
which  there  is  (or  need  be)  no  assignable 
limiL 

The  organ  builden  of  England  and  the  Con- 
tinent ju^y  think  that  the  present  is  a  fitting 
opportoni^  for  showing  the  power  of  the 
noblest  of  instruments  in  the  noblest  of  ex- 
hibition rooms.  The  east  and  west  ends  of 
the  Palace  of  Industry  each  contains  one 
of  the  finest  spedmens  of  modem  organ- 
building — ^the  one  English  and  the  other 
foreign ;  while  the  north  and  south  transepts 
hare  organs  of  somewhat  smaller  dimensions. 

OBIEL.  This  term  is  applied  to  that  par- 
ticular kind  of  bay-window  which  is  made  to 
project  fh>m  the  upper  story  of  a  building. 
The  distinction  therefore  between  a  ftay  and 
an  oriel  is  this :  by  the  former  ia  understood 
a  projecting  window,  or  rather  a  projection 
pierced  with  window  openings  in  its  entire 
width,  and  rising  immediately  from  the 
ground,  whether  it  be  confined  to  the  lower 
part  of  the  building  or  carried  up  through  one 
or  more  stories  above  the  ground-floor ;  whereas 
an  oriel  is  a  bay  which  does  not  descend  to  the 
ground,  but  is  suspended  over  the  face  of  the 
wall  beneath  it.  Bays  generally  terminate  in 
either  a  plain  or  embattied  parapet ;  but  oriels 
are  for  the  most  part  made  to  show  some  sort 
of  roof,  either  rising  behind  or  resting  upon 
the  mouldings  which  serve  as  their  cornice. 
Occasionally  this  roof  or  crown  is  rendered  an 
ornamental  part  of  the  design,  and  terminated 
by  some  kind  of  finish. 

OBLkANS  is  one  of  the  old  manufacturing 
towns  of  France.  The  chief  manufactures 
are — hosiery  for  exportation  to  the  Levant, 
refined  sugar,  vinegar,  bleached  wax,  blankets, 
and  counterpanes.  To  these  articles  of  manu- 
facture must  be  added  cotton  and  woollen  yam, 
fine  woollen  cloths,  fiannels,  hats,  files,  rasps, 
and  other  tools,  glue,  leather,  tin  ware,  and 
earthenware.  There  are  numerous  breweries 
and  dyehouses.  Trade  is  carried  on  in  the 
above  articles,  and  in  wine,  brandy,  com, 
flour,  wool,  hides,  iron,  salt,  hoops,  dye-stuf&, 
gaffiron,  fire-wood,  timber,  oak  planks,  coals, 
groceries,  and  spices.  Its  situation  on  the 
Loire,  which  is  narigated  by  small  steamers, 
and  communicates  with  the  Seine  by  means  of 
canals,  and  on  the  railway,  to  which  the  lines 
connecting  Bourdeaox,  Nantes,  and  the  centre 


and  South  of  fVance  with  Paris  converge, — 
renders  Oridms  the  centre  of  a  very  con- 
siderable commerce  and  of  a  large  transit 
trade. 

OBPIMENT  isayeUowmZjiAiifvfo/arvenie. 
The  finest  specimens  come  from  Persia,  in 
brilliant  yellow  masses,  of  a  lamellar  stractuie. 
Artificial  orpiment  is  manufactored  in  Saxony 
by  subliming  a  mixture  of  sulphur  and  white 
arsenic;  it  is  a  yellow  compact  opaque  mass, 
of  a  glassy  aspect;  it  affords  a  pale  yellow 
powder.  The  finest  kind  of  orpiment  is  pre- 
pared into  a  yellow  pigment  for  artists,  while 
the  coarser  varieties  are  used  as  a  colouring 
substance  for  house-painting  and  other  pur- 
poses. 

OBBEBY.  This  name  has  been  vppUed.  to 
four  different  kinds  of  machines  for  repre- 
senting the  phenomena  of  the  solar  system. 
Aphnetarium  exhibits  the  orbital  motion  of 
the  planets  about  the  sun;  a  UUurian  and 
kMorian^  when  combined,  exhibit,  respectively, 
the  motion  of  the  earth  about  the  sun,  and  of 
the  moon  about  the  earth;  and  a  taUUiU 
maehine  exhibits  the  motion  of  Jupiter's  satel- 
lites about  theirprimary.  Planetary  machines 
were  in  use  at  a  very  remote  period,  and 
appear  to  have  consisted  for  many  centuries  of 
moveable  spheres  having  the  earth  in  their 
centre.  In  the  17th  century  Huyghens  and 
Boomer  employed  themselves  in  the  construc- 
tion of  planetary  machines  in  conformity  with 
the  Copemican  doctrine.  Boemer  also  in- 
vented a  satellite  machine  prior  to  the  year 
1679.  In  England,  about  the  year  1700, 
Mr.  George  Graham  constractcd  a  machine 
which  exhibited  the  motion  of  the  earth  about 
the  sun,  while  the  moon  revolved  about  the 
earth ;  one  of  these  machines  was  made  for 
the  Earl  of  Orrery,  firom  which  circumstance 
the  term  Orrery  originated.  A  large  planeta- 
rium was,  in  1801,  made  for  the  Boyal  Insti- 
tution of  London,  and  a  more  complete  instra- 
ment  was  constracted  by  Dr.  Pearson  in  1813. 
To  produce  the  revolution  of  the  planetary 
bodies  about  the  sun,  a  system  of  vertical  con- 
centric tubes  is  usually  employed,  which  are 
a4justed  very  near  to  each  other,  but  yet  so 
far  removed  as  not  to  influence  each  other's 
motion.  These  tubes  are  of  different  lengths, 
the  innermost  being  the  longest,  and  to  the 
superior  extremity  of  each  a  radius  or  pro- 
jecting wire  is  attached,  and  thereby  made  to 
revolve  once  during  each  revolution  of  the 
tube.  The  lower  extremities  of  the  tubes  form 
the  arbors  or  axes  of  as  many  toothed-wheels, 
which  are  either  immediately  driven  by  pin- 
ions a<yusted  to  a  vertide  axle  called  the 
**  annual  arbar,"  or  derive  their  motions  indi- 
recUy  from  those  pinions  by  means  of  an 
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\  tfv'T*  :^(ea4y,  the  ostrich  makes  no 

•*   ■**"     je*<  *»>  escape.    It  do«  not  go  in 

-    "  ,^«  xil  waTi»s  firv>m  one  side  to  the 

*'*^*  ^  i^  ettabl«e«  the  hunter  to  sare 

*  '^  *  rv>  ^hase  often  continues  sereral 
>-^*^_^/jini  of  which  time  the  strength  oi 
K^\\  ^^»^mfi^  exhausted,  and  he  yields. 

*  *i\^  '*  which  ralve  is  pl*wd  are 
•^  *\^4  ^  *»ili  ••d  the  hunters  an? 
.>-->  ^^  1^  Jbifww  th«is<  IB  the  pixxess 


are  Imported  by  the  Hodson*!  Bay  Company, 
and  re-exported  to  the  ContinAnt.  Abeot 
15,000  were  so  imported  in  I&48. 

OVENS.  The  general  xhuwAtr  of  ot«os 
will  be  found  sufficiently  explained  under 
Bread,  Fubmace,  and  Stotes. 

OXALIC  ACID.  This  add  v»  Aaeoveni 
by  Scheele,  In  17^6,  in  the  WpodSorrdy  Com- 
moa  Sorrel,  and  other  plants.  The  oystals  of 
oxalic  acid  are  prismatic,  colouzless,  and  trans- 
parent; the  primary  fbrm  is  a  light  ihombie 
prism.  The  taste  is  extreme^  sour;  and  the 
crystals  are  very  poisonous.  Oxalic  add  ii 
the  most  highlv  oxygenated  of  all  the  Tege- 
table  adds,  and  is  ^o  the  most  r^id  and 
certainly  fatal  of  any  which  are  enable  of 
being  ctystaUised.  As  the  crystals  are  not 
unlike  those  of  the  Sulphate  of  Magneda,  or 
Epsom  Salts,  mistakes  between  the  two  are 
of  very  frequent  oecnrrence.  Being  likewise 
much  used  in  the  arts,  and  commonly  known 
by  the  name  of  Acid  of  Su^ar,  it  b  taken  dther 
acddentally,  or  under  the  snppceition  that  it 
is  akin  to  sugar,  and  therefore  pleasant  and 
innocent  This  add,  and  the  salts  obtained 
by  its  combination  with  bases,  are  emploj«d 
to  a  limited  extent  in  the  arts. 

OXFOEDSHIBE.  This  eonnty  may  ba 
reckoned  amongst  the  most  prodnetiTB  agri- 
cultural counties  of  England;  and  some  of 
the  land  is  of  a  quality  which  can  setreely  be 
surpassed  anrwhere.  The  red  land  is  partly 
in  old  grass,  in  which  state  it  is  rery  Taloahle, 
and  partly  cultiTated  as  anble  land.  The 
low  lands  in  the  TsHeys  through  whidi  the 
rivers  flow  are  in  many  places  eovcred  with 
the  finest  herbage,  and  maintain  mncfa  cattle. 
The  course  of  crops  on  the  fight  loams  is 
based  on  the  Norfolk  rotatioo,  but  general^f 
with  the  addition  of  an  extzm  crop  or  two  after 
the  wheat*  such  as  beans  and  oats.  The  coL- 
tiTadon  of  sainfoin  on  the  ehslky  Voima  is  one 
of  the  great  resources  of  the  ikrmcrs  on  scch 
soils,  and  is  much  appreciated  in  this  eowBtr. 
The  meadows  in  this  coonty  which  Be  along 
the  banks  of  the  rrrers  aiw  prodnetxvv  of  ex- 
cellent herbage ;  and  the  hay  of  some  of  the 
upland  meftdows  cannot  be  surpassed. 

Oxfordshire  is  not  a  mannfactming  eosBtr. 
In  the  dtr  of  Oxford  itseU^  sach  mamifactBres 
alone  are  carried  on  as  are  indispensahle  to 
the  daily  wants  of  a  comewfaai  wealthy  sold 
loxurioQS  dtr.  Bmrfori  has  dJiwini^hed  in 
wealth  and  importance  from  the  decay  of  the 
coATse  wtx^en  manafacture  and  the  mahina: 
btts^aesss  wh:.'h  one*  flourished  there,  n&d 
from  the  dimmished  trafic  aioog  the  fine  o€ 
roftd  which  pftsses  through  the  town.      At 
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ihapufketuro  of  blanl^ets—lbr  which  thd  pUoe 
has  heen  long  celebrated — still  continaes  to 
flouriBh.  At  WootUtock  the  only  manufacture 
is  that  of  glomes,  which,  though  it  has  declined 
of  late  years,  is  still  carried  on  to  a  consider- 
able extent 

OXYGEN.  The  properties  of  this  most 
remarlcable  elementaiy  body  are  best  known 
in  its  elastic  or  aeriform  state,  in  which  it  i^ 
termed  Cxifgen  Oat.  The  discoyery  of  this 
important  substance  was  made  by  Pr.  Priestley 
in  1774,  and  somewhat  later  independently  by 
Seheele.  To  this  gas  Dr.  Priestley  gave  the 
name  of  dephiopsiieated  otr,  Seheele  called  it 
empyreal  atr,  and  Gondorcet  vUal  air.  Lavoisier 
gave  it  the  name  of  oxygen,  which  it  still 
retains.  Dr.  Priestley  first  procured  this 
gaseous  body  by  heating  the  binoxide  of  mer- 
oniy  in  an  airgar  over  moroury,  by  mewos  of  ji 
lens,  and  he  afterwards  obtained  it  from  other 
substances.  Jl  }a  pow  prepajred  io  various 
ways,  according  to  the  puiposes  to  irhich  it  is 
intended  to  be  applied. 

Oxygen  possesses  great  power  of  combi- 
nation with  other  elemental/  bodies,  thei^e 
beiog  scareely  one  with  which  it  is  not  known 
to  combine  eithei:  by  direct  uniou  of  indirect 
chemical  action.  The  compounds  to  which  it 
jg^ves  rise  by  combining,  for  example,  with 
certain  metals,  and  also  indeed  with  some 
other  bodies,  may  be  classed  under  the  thzBe 
heads  of  Qxidft,  dddt,  and  dlkaUet,  There  are 
many  bocjies  \rhich,  by  a  moderate  degree  of 
oxidation,  become  first  oxides,  and  by  aa  in- 
creased degree,  acids;  euch  substance  ere 
charcoal,  phosphorus,  chromium^  &c. 

Oxygen  Gas  v^  devofd  of  colour,  taste*  or 
smell.  It  is  transparent  and  invisible.  It 
possesses  the  mechanical  properties  of  com- 
mon air.  I(  is  capable  of  being  respired,  and 
a  given  volume  of  it  will  support  life  much 
longer  than  an  equal  bul)c  of  common  air.  tt 
is  heavier  than  atmospheric  air,  100  cubic 
inches  at  a  medium  temperaturo  and  pressure 
weighing  34-4  grains,  whereas  an  equal  volume 
of  atmospheric  air  weighs  81  grains.  It  is 
but  slightly  soluble  in  water,  requiring  about 
ill  times  its  bulk  for  solution.  Light  has  no 
e0ect  upoi^  this  gas.  By  heat,  like  all  gaseous 
bodies,  it  is  merely  expanded.  The  most  re- 
markable property  of  oxygen  gas  is  the  facility 
and  splendour  with  which  bodies,  when  pre- 
viously ignited,  bum  in  it;  substances  which 
dc  not  undergo  combustion  in  the  air,  will 
readily  do  so,  and  with  great  brilliancy,  in 
oxygen  gas.  Iron,  for  example,  bums  very 
readily  in  it  when  previously  made  red-hot. 

Until  after  t^e  discover  of  oxj^gen  nothing 
m  pr  oonld  be  known  respecting  the  nature 
of  the  air,  of  water,  or  of  earth,  all  of  which, 


formerly  reokoned  as  elementary  bodieis  are 
now  known  to  be  compound,  and  to  contain 
oxygen  as  one  of  their  constituents.  It  has 
also  thrown  great  and  unexpected  light  on  the 
nature  of  combustion  and  respiration. 

The  principal  compounds  which  oxygen 
forms  with  metals  and  other  elementary 
bodies,  are  briedy  treated  under  their  re- 
spective heads.  To  notice  the  useAil  purpoaea 
subserved  in  the  arts  by  oxygen  is  neither 
necessary  nor  possible ;  since  it  takes  part,  in 
some  way  or  other,  with  every  combination 
and  eveiy  process. 

OYSTER  TRADE.  The  management  of 
the  oyster  fishery  presents  many  peculiar 
features.  The  best  kind  of  oysters  in  this 
country^ are  the  small  variety  called  Native*: 
they  are  found  in  the  rivers  Colne,  Medway, 
and  Swale;  or  rather*  they  are  reaUy  French 
oyptcra,  the  produce  of  the  coast  of  Normandy, 
whence  the  spat  or  spawn  is  gathered,  and 
laid  down  on  the  oyster  beds  an  the  Essex  and 
Kent  rivers.  The  qpawn,  when  first  oast, 
pomewhat  resembles  in  appearance  a  drop  of 
suet ;  it  is  composed  of  an  immense  number 
of  minute  oysters,  eech  of  which  becomes 
about  a  quarter  of  an  inch  long  ^  three  dayei 
as  large  as  a  shilling  in  three  months,  as  » 
half  crown  in  six  months,  and  as  a  crown  in 
twelve  months.  The  oyster  is  found  in  the 
seas  of  most  countries,  but  never  at  any  greet 
depth,  and  seldom  fax  ^m  the  pxovSh  of  a 
river.  The  fishing  for  oysteis  is  permitted 
from  the  first  of  September  to  the  end  of  ApriL 

So  lar  as  regards  the  London  supply,  the 
oysters  are  brought  principally  from  the  Essex 
coast  and  risers ;  but  the  Mijlton  oysters  are 
most  l^ghly  esteemed.  None  are  sent  from 
the  north  of  England ;  hut  broods  are  sent 
from  thence  to  be  fattened  in  Kent  and  Sussex. 
The  sale  at  Billingsgate  is  enormous ;  it  is 
estimated  to  average,  in  ordingxy  years*  about 
300,000  bushels,  of  4  pecks  to  a  bushel,  and 
^00  oysters  to  a  peck;  amounting  to  nearly 
five  hundred  million  oysters.  A  remarkable 
feature  is  now  being  developed  in  the  oyster 
trade.  At  Southampton  there  is  e  wide  margin 
of  muddy  shore  at  low  water.  A  Company 
has  leased  part  of  this  shore  as  an  oyster  bed. 
Oysters  are  brought  from  the  Jersey  fisheiy, 
laid  down  on  those  beds  to  fatten,  turned  and 
attended  to  every  day,  taken  up  when  wanted, 
opened,  placed  in  tin  cans,  and  sent  up  to 
London  by  railway.  These  oysters  are  used 
for  picklee  and  sauces,  and  not  eaten  in  the 
ordinary  way.  A  tramway  extends  from  the 
South  Western  Bailwey  to  the  oyster  beach,  so 
that  the  dispatch  of  the  oysters  is  very  rapidly 
managed.  Anelectro-telegrpphicmesai^cafi 
be  sent  at  any  hour,  and  a  supply  of  ^^*  * 
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oyster-cans  transmitted  to  London  with  a 
rapidity  which  sets  all  former  doings  at  de- 
fiance. The  oysters  are  sent  without  their 
shells,  to  save  freight;  there  is  a  corps  of 
oyster-openers  in  the  service  of  the  com- 
pany. 

The  opening  of  an  oyster,  like  many  other 
simple  operations,  has  been  brought  within 
the  scope  of  machinery.  M.  Pioault,  of  Paris, 
invented  an  oyster -opener  in  1849.  It  con- 
sists of  an  apparatus  something  like  an  or- 
dinary pair  of  sugar  nippers;   but  pointed 


together  at  the  top  of  the  enrved  part  iaatead 
of  the  bottom.  One  of  the  curved  parts  is 
made  hollow,  or  indented,  to  receive  the  front 
edge  of  the  oyster,  which  is  placed  therein 
with  the  flat  shell  uppermost;  while  the  other 
part  is  fitted  with  a  curved  knife,  which,  when 
the  handles  are  brought  together,  enters  the 
hinge  of  the  shells,  separates  them,  and,  severs 
the  oyster  frt)m  the  flat  shell,  which  then 
falls  into  the  deep  one.  One  of  the  sides  may 
be  made  a  fixture,  supported  on  a  standaid,  if 
deemed  necessary. 


PACKING.  It  is  worthy  of  note,  as  it 
illustrates  the  immensity  of  the  manufacturing 
operations  in  Lancashire  and  the  West  Biding 
(especially  the  former),  that  the  trade  of  a 
packer  is  one  for  which  there  is  constant 
demand,  and  which  is  conducted  on  a  large 
scale.  The  packing  of  bales  of  goods  for  the 
London  and  provincial  markets,  and  for  ship- 
ment to  foreign  parts,  requires  great  skill,  to 
endose  the  greatest  mass  in  the  smallest 
spAoe,  and  to  enable  the  bale  to  bear  any 
ordinary  amount  of  rough  usage  without 
yielding.  The  cases  or  wrappers  are  of  strong 
canvas,  and  the  bands  for  binding  are  often 
strips  of  hoop-iron  instead  of  rope.  The  case, 
the  bands,  and  the  goods  are  placed  in  their 
proper  position  upon  or  within  a  peculiarly 
shaped  hydraulic  press ;  and  when  the  mass 
has  been  brought  by  intense  pressure  into  a 
cubical  form,  the  fastenings  are  secured  be- 
fore the  pressure  is  removed.  In  the  earlier 
stages  of  this  system,  the  hydraulic  presses 
were  worked  by  hand;  but  on  such  a  scale  of 
magnitude  are  the  operations  of  the  Manches- 
ter packers  now  conducted,  that  this  is  too 
slow  a  method;  steam-power  is  applied.  There 
are  perhaps  few  operations  conducted  in  our 
manufacturing  districts  more  illustrative  of 
economy  of  power,  than  this  employment  of 
hydraulic  presses  to  supersede  the  old  screw 
presses;  and  the  working  of  the  hydraulic 
presses  by  steam  instead  of  manual  power. 

PADLOCK.    [Locks  and  Keys.] 

PADUA,  is  one  of  those  rich  provinces,  the 
produce  and  industry  of  which  are  briefly 
noticed  under  Loxbaudt. 

PAGODA  is  a  name  applied  l)y  Europeans 
to  temples  in  the  East,  from  China  to  Hin- 
dustan. These  structures  generally  consist 
of  a  porch,  a  vestibule  or  ante-sanctnaiy  for 
the  priests,  and  an  inner  sanctuary,  contain- 


ing the  principal  idol.  Some  of  the  Chinese 
pagodas  are  elevated  upon  a  terrace,  and  con- 
sist of  two  stories,  the  lowennost  surrounded 
by  a  peristyle  of  columns.  Others  axe  lofty 
towers  in  several  stories,  diminishing  in  height 
and  width  as  they  ascend.  The  Hindoo 
pagodas  are  of  a  pyramidal  form. 

PAINTING.  As  a  question  of  high  art,  of 
genius,  of  expression,  or  even  as  a  means  of 
copying  the  eveiy  day  scenes  of  nature,  paint- 
ing is  beyond  the  province  of  this  volume. 
And  as  a  mechanical  operation  we  have  veiy 
little  to  say  concerning  it  The  preparation 
of  the  canvas  and  the  panels  is  simple ;  and 
the  management  of  the  colours  and  the  brushes 
is  superior  only  in  degree,  not  in  nature,  to 
that  of  mere  house-painting.  A  few  words  axe 
said  concerning  different  kinds  of  painting, 
in  respect  to  technical  differences,  under 
Enaiosls,  Enoaustic,  Ebesco,  and  MnoA- 
TintEs;  while  the  chief  working  materials  are 
adverted  to  under  Bbush,  Coloubs,  CRAXOKSt 
Oil  CoLOtms,  Pencils,  and  the  namea  of  the 
chief  colouring  substances. 

In  respect  to  hmae-painting^  it  is  executed 
either  in  oil  or  distemper.  In  oil  the  principal 
tools  employed  are  brushes,  made  of  hogiT 
bristles  for  large  surfaces,  and  sash  tools  made 
of  finer  hair  for  small  work,  as  mouldings, 
window-bars,  d:c.  White  lead  is  used  for  white 
colour;  it  is  also  the  basis  of  all  ofdinaiy 
colours.  The  colouring  substaneea  in  general 
use  are  earths,  umber,  ochre,  Siena,  Yenetiaii 
red,  purple,  brown,  &e.  The  first  three  are 
sometimes  burnt,  a  process  which  reddens  and 
daricens  them.  Metallic  compounds  are  red 
lead,  Vermillion,  Prussian  blue,  chrome  yellow, 
verdigris,  Brunswick  green,  verditer,  ^to.,  Ac 
Animal  and  vegetable  colours  are  lakes,  indigo, 
ivory  black,  and  lamp-black.  The  liquids  in 
use  are  linseed  oil  (sometimes  boiled  wHh 
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litharge  to  render  it  dxying,  and  henee  called 
hoiUd  oti),  and  oil  or  spirits  of  torpentine, 
called  titrpt.  These  are  comhined  for  nse  in 
varions  proportions,  according  to  dream- 
stances  :  when  the  paint  is  required  to  hear  a 
gloss,  or  is  intended  for  outside  iroric,  most  oil 
is  used ;  and  for  hlack,  chocolate  colour,  green, 
&c,,  outside,  hoUed  oil  alone,  or  with  a  yery 
little  turps,  is  hest  "ForJlaiHmgf  which  has  no 
gloss,  tnips  alone  is  requisite.  To  all  paint 
a  litdc  sugar  of  lead,  or  litharge,  is  added  to 
make  it  dry  quickly. 

In  painting  in  ^aUmper^  the  hrushes  for 
large  surfaoes  differ  from  Uiose  used  in  oil : 
th^  are  wider  and  flatter,  and  are  termed  dis- 
temper-hrushes ;  hut  the  tools  for  small  work 
ore  similar.  "Whiting  takes  the  same  place  in 
this  branch  that  white  lead  holds  in  oil ;  the 
colouring  suhstances  are  similar,  hut  ground 
in  water,  and  the  fluids  are  water  and  melted 
size. 

PAISLEY,  though  far  from  heing  a  hand- 
some town,  ranks  the  third  in  Scotland  in 
respect  to  population  and  commernal  import- 
ance, solely  on  account  of  its  manufactures. 
In  1707  the  principal  articles  made  in  the 
town  were  coarse  linen,  chequered  cloths,  and 
Bengals,  to  which  succeeded  chequered  linen 
handkerchiefs,  and  goods  of  a  lighter  texture, 
fluch  as  lawns.  About  1725  the  machinery 
for  making  white  sewing  or  ounce  thread  was 
introduced  from  Holland.  About  1760  the 
manufacture  of  silk  gauze  was  introduced 
npon  the  plan  practised  by  the  Spitalfields 
houses,  and,  during  the  greater  part  of  the 
following  80  years,  was  carried  on  upon  a  very 
extensiye  scale.  The  reduction  in  the  cost  of 
cotton  goods,  consequent  upon  the  iuTention 
of  Arkwright's  spinning  machinery,  lessened 
the  demand  for  silken  fahrics,  the  manufacture 
of  which  at  Paisley  has  since  then  greatly 
declined. 

Many  of  the  principal  estahlishments  of 
Paisley  are  now  exdusiyely  engaged  in  the 
various  hranches  of  the  cotton  manufacture, 
among  which  the  muslin  branch  may  he  par- 
ticulariy  mentioned  as  that  of  which  Paisley 
is  regarded  as  the  chief  seaL  A  considerable 
portion  of  the  yam  used  in  making  the  finer 
qualities  of  muslins  is  imported  from  Lanca- 
shire. Crape  dresses  and  damask  and  em* 
hroidered  shawls  are  also  manufactured  to  a 
great  extent  There  are  also  brass  and  iron 
foundries,  breweries,  distilleries,  hleaoh-flelds, 
&c. 

In  the  report  of  the  School  of  Design  for 
1850  it  is  stated  that  the  branch  school  at 
Paisley  is  gradually  shewing  beneficial  results 
in  the  muslin  and  shawl  departments.  In  the 
patterns  for  embroidered  muslins   a  more 


cotrect  and  graoeiul  style  of  drawing  is  risible 
in  those  executed  by  pupils  of  the  sohooL 

A  few  details  concerning  the  shawl  trade  of 
Paisley,  now  one  of  the  most  important — 
perhaps  the  most  important— in  the  town,  will 
be  found  under  Shawl  Makuvjlctdbe. 

PALANQUIN  is  a  kind  of  covered  Utter, 
carried,  ^7  means  of  poles,  upon  the 
shoulders  of  men,  which  forms  the  principal 
vehical  for  personal  transport  in  Hindus- 
tan. 

The  system  of  iAk  trayelling  in  India  is  by 
means  of  palanquins.  The  palanquin  bearers 
are  prorided  1^  the  government  postmasters. 
When  Bishop  Hebor  was  tnyelling  from 
Calcutta  to  Benares  he  hired  a  set  of  palan- 
quin bearers,  twelve  in  number;  his  dothes 
and  writing-desk  were  placed  in  two  wicker 
boxes,  which  one  man  carried  slung  on  a 
bamboo  across  his  shoulders.  So  dbeap  is 
human  labour  in  India,  that  the  bishop  paid 
only  twdve  shillings  for  the  serrioes  of  the 
twelve  men  for  each  stage,  a  distance  of  eight 
or  ten  miles.  Only  four  men  put  their 
shoulders  to  a  palanquin  at  a  time ;  but  the 
sendees  of  the  others  are  often  required  on 
the  wretched  roads  of  India. 

PALIMPSEST  MANUSCRIPTS  illustrate 
in  a  remarkable  way  the  money  value  of  paper 
and  printing,  as  shewn  by  the  want  of  them 
in  past  times.  Palimpsest  manuscripts  are 
manuscripts  fxmsk  which  the  original  writing 
has  been  erased  or  washed  out,  and  which 
have  been  then  written  on  again.  This 
practice  is  as  old  as  the  time  of  Cicero,  as 
appears  finnn  a  letter  of  his  to  Trebatius  in 
which  he  praises  his  friend  for  having  been  so 
eoonomicid  as  to  write  on  a  palimpsest,  but 
says  that  he  should  like  to  know  what  those 
writings  could  have  been  which  were  consi- 
dered of  less  importance  than  a  letter.  The 
scardty  and  expense  of  parchment,  and  the 
demand  for  the  writings  of  the  fathers  and 
books  of  devotion  in  the  middle  ages,  f^- 
quently  induced  the  monks  to  erase  or  wash 
out  the  writings  of  the  dassioal  authors  to 
make  room  for  those  of  the  fathers.  In  many 
cases  however  th^  did  not  obliterate  entirely 
the  andent  writing ;  and  a  careAil  examina- 
tion of  some  of  these  palimpsest  MSS.  has 
led  to  the  discovery  of  valuable  works  and 
fragments  of  the  dassical  authors;  among 
the  rest  one  of  the  works  of  Cicero. 

PALLADIUM.  This  metal  was  discovered 
by  the  late  Dr.  WoUaston  in  the  grains  of 
native  platinum,  in  the  year  1803.  Palladium 
is  of  a  grayish  white  colour ;  it  is  very  malle- 
able, and  slightly  elastic  It  is  almost  as 
difficult  of  fiision  as  platinum,  and  does  not 
oxidize  by  exposure  to  the  air. 
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This  metal  forms  allojs,  most  of  wbieh  sre 
brittle,  with  arsenic,  iron,  bismuth,  lead,  tin, 
copper,  silver,  platinum  and  gold ;  the  alloy 
with  nickel  is  ductile.  Palladium,  when  fhsed 
with  six  parts  of  gold,  destroys  its  colour ;  and 
this  alloy  was  proposed  by  Dr.  Wollaston  for 
the  graduated  part  of  the  mural  circle  of  the 
Greenwich  Observatory.  Palladium  combines 
with  most  of  the  simple  substances ;  and  its 
oxide  forms  salts  with  acids ;  but  only  a  few 
of  these  compounds  have  become  practically 
useful. 

PALMS :  PALM  OIL.  There  is  searoely 
a  species  of  palm  in  which  some  useftil 
property  is  not  found.  The  cocoa-nut,  the 
date,  and  others  are  valued  for  their  fruit ;  the 
fan-palm  and  many  more,  for  their  foliage, 
whose  hardness  and  durability  render  it  an 
excellent  material  for  thatching;  the  sweet 
juice  of  the  palmyra  when  fermented  yields 
wine ;  the  centre  of  the  sago-palm  aboutids  in 
nutritive  starch ;  the  trunk  of  the  Iriartea  or 
Ceroxyhn  exudes  a  valuable  vegetable  wax;  oil 
is  expressed  in  abundance  from  the  oil-palm ; 
an  astringent  matter  resembling  dragon's  blood 
is  produced  by  Calanun  Draco ;  many  of  the 
species  contain  within  their  leaves  a  kind  of 
fibrous  matter,  so  hard  and  tough  that  it  is 
manufl&ctured  into  cordage ;  and  finally,  their 
trunks  are  in  some  cases  valued  for  their 
strength  and  used  as  timber,  or  for  their 
elasticity,  or  their  flexibility,  as  in  the  cane- 
palm. 

Of  these  varied  products,  ptUm-^  is  that, 
perhaps,  which  has  of  late  acquired  most 
commercial  importance  in  this  country.  It  is 
obtained  from  the  oil-palm  of  Otiinea,  cultiva- 
ted in  the  western  part  of  Africa.  The  fhiit 
of  this  tree  is  about  the  si2e  of  a  pigeon's  egg. 
with  its  outer  fleshy  covering  of  a  golden 
yellow  colour.  The  oil  is  obtained  by  bruising 
the  fleshy  part  of  the  fruit  and  subjecting  the 
bruised  paste  to  boiling  water  in  wooden 
mortars;  an  oil  of  an  orange  yellow  colour 
separates,  which  cools  to  the  consistence  of 
butter,  and  has,  when  fresh,  the  smell  of 
violets.  Africans  use  this  oil  in  cooking,  and 
for  anointing  the  body.  When  imported  into 
England,  palm-oil  is  used  in  soap  making, 
candle  making,  perfumery  and  medicine. 
Although  liquid  in  the  warm  elimate  of  Africa, 
it  is  solid  in  our  climate;  and  the  mode 
adopted  for  extracting  it  from  the  casks  is  to 
place  the  cask  over  a  trough  with  the  bunghole 
downwards,  and  to  pass  a  steam  pijke  into  it, 
by  which  means  the  palm-oil  is  brought  to  a 
Mquid  state.  The  large  Imports  of  palm-oil 
are  noticed  under  Oils. 

PANAMA  TRANSIT.    One  of  tiie  most 
mteresting  and  important  enquiries  now  in 


progress,  ooncezninff  the  fbrmation  of  a  high- 
way of  nations,  is  the  choice  of  a  route  across 
the  Isthmus  of  Panama  from  the  Atlantic  to 
the  Pacific.  This  isthmus  connects  North 
with  South  America.  Since  t^e  acquisition  of 
portions  of  Oregon  and  California  by  the 
United  States,  it  has  become  a  matter  of  high 
importance  to  obtain  easy  access  to  those  Uf 
distant  regions.  The  only  ship  route  is  round 
Cape  Horn ;  and  this  c-anies  the  traveller  so 
far  southward,  that  the  distance  is  far  mors 
than  double  what  it  would  be  if  a  passage 
across  the  isthmus  could  be  made.  Washing- 
ton and  San  Francisco  are  about  in  the  same 
latitude;  but  in  the  ship-route  from  one  to 
the  other,  the  mariner  has  to  go  05  degrees  of 
latitude  southward  along  the  Atlantic,  and 
then  05  degrees  northward  along  the  Pacific ; 
whereas  if  the  isthmus  could  be  cut  across 
near  Panama,  the  southing  and  northing 
would  each  be  less  than  30  degrees.  Whether 
fry)m  England,  from  New  York,  or  from  New 
Orleans,  the  saving  of  distance  by  the  Panama 
route  to  Oregon  and  California  would  be 
enormous. 

But  it  is  not  simply  in  relation  to  those  two 
regions  that  the  Panama  route  would  become 
important  The  wide  spreading  Pacific,  with 
its  islands  and  coasts,  would  be  brought 
within  easier  reach  of  the  Anglo-Saxon  race. 
The  Sandwich  Islands,  New  Zealand,  Borneo, 
Australia,  China — all  are  becoming  evefv  year 
more  commercially  important;  all  woidd  be 
nearer  to  the  United  Suites  by  the  Panama 
route  than  any  other;  and  some  would  be 
nearer  to  England  than  by  the  existing  routes. 
The  same  West  India  Mail  which  now  renders 
so  much  service  would  be  available  for  the  oeean 
mail  of  the  Paeiflo. 

The  desirability  of  a  Panama  passage  being 
conceded,  it  became  a  matter  of  importance  to 
decide  on  the  best  mode  of  eflfecting  it  In 
the  long  string  of  land  which  connects  North 
with  South  America,  there  are  three  or  four 
places  where  the  land  from  ocean  to  oeean  is 
less  in  distance  than  at  any  other  points.  The 
narrowest  part  is  from  Chagrea  to  Panama, 
near  South  America ;  a  little  farther  netth  is 
a  spot  where  the  Lake  of  Nicaragua  oeenpiea 
the  middle  of  the  isthmus,  with  a  river  flowing 
from  it  into  the  Atlantic ;  while  still  farther 
north,  aft  Tehuantepec,  a  river  whidi  flows 
into  the  Atlantic  springs  ftam  a  point  very 
near  another  river  which  flows  into  the 
Pacific.  All  these  three  have  been  proposed 
as  sites  for  canal  or  railway  communication. 
The  Panama  route  is  to  have  a  railway ;  it  was 
commenced  in  1640,  and  is  now  in  process  of 
formation.  The  Tehuantepec  toute  is  also  to 
hftfs  a  railway ;  or  nAer,  tlM  Mszietii  go- 
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terttDiMit  ll  endeoTonring  to  foster  a  eompmy 
ha^^  tills  object  In  Tiew;    but  there  are 
many  reasons  for  donbdng  whether  this  will 
be  carried  ooL     Meanwhile  the  Nicaragua 
route  is  that  in  wh^eh  most  energy  is  bdng 
displayed.     At  the  Atlantic  mouth  of  the 
river  St.  Juan  de   Nicaragua  is  Greytown, 
held  by  the  British  as  a  sort  of  guardianship 
over  tlie  black  King  of  Mosquito ;  from  this 
steamers  ascend  to  a  certain  point  up  the  St 
Juan ;  after  which  a  short  land  passage  brings 
the  traveller  to  the  Lske,  wfaonce  two  routes 
are  marked  out  to  the  t^acific.    Whether  the 
engineering  and  commercial  difficulties  will 
ever  permit  a  ship  canal  to  be  constructed, 
through  which  a  laden  vessel  from  England  or 
the  United  States   might   pass  across  the 
isthmus,  time  alone  can  shew.    Probabilities 
seem  to  be  against  such  a  supposition.    If 
the  Panama  Bidlway  be  flnished,with  a  tolerable 
harbour  at  each  extremity,  two  sets  of  steam- 
ers, an  Atlantic  line  and  a  Pacific  line,  would 
be  forced,  and  there  would  be  two  shiftings 
of  mails  and  luggage  (a  debarkation  and  an 
einbark^tipn)  at  the  isthmus.     This  great 
enterprise  would  be  intended,  in  the  first 
instance  for  miuls  and  passengers :  merchant 
cargoes  will  long  continue  to  use  the  old 
ocean-routes. 

PANOR^'MA.  This  name  is  given  to  a 
picture  showing  a  view  completely  around  the 
spectator.  This  ingenious  pictorial  contri- 
vance was  first  deviled  by  an  English  artist, 
Robert  Barker,  about  the  year  179-1 ;  and  is 
not  80  much  f^  new  mode  of  painting — ^the 
process  itself  being  similar  to  scene-painting 
or  in  distemper — ^  a  novel  application  of  it 
Gontfaiy  to  the  diorama  [Dior^ha],  the  pano- 
rama forms  the  surface  of  a  hollow  cylinder 
or  rotnnda,  in  the  centre  of  which  is  a  de- 
tached circular  platfonp  for  the  spectators, 
covered  overheiM  to  conceal  the  skylight,  and 
thereby  increase  the  illusion  and  give  greater 
effect  to  the  painting  itself.  The  view  is  not 
painted  on  the  w^  but  upon  canvas,  like 
the  scenes  of  a  theatre,  and  afterwards  fixed 
up,  in  order  that  the  picture  may  be  changed. 
The  suhiects  generally  chosen  are  views  ot 
cities,  or  interesting  sites,  whose  entire  locality 
and  buildings  may  thus  be  vividly  placed 
before  the  eye,  in  a  manner  no  less  instructive 
than  interesting. 

PANTHE'ON.  This  celebrated  monument 
of  Bomau  art  consists  of  a  rotunda  ^th  a 
noble  Corinthian  octastyle  portico  attached  to 
it,  and  resembles  in  its  general  mass  the 
Colosseum  in  the  Regent's  Park,  London, 
exc^  that  the  body  of  the  latter  building  is 
a  9^i^  oi  sixtsen  9ides,  and  its  portico  (a 
Grecian  Doric  hexastyle)  is  only  a  single 


its  tUk 

statues,  it  wm 

ohureh  in  the  mmim  mmmff     Is  v  nv  |^ 

the  external  diaflMUr  k^mf  MA  Wf.  sm  4m 
height  of  the  swaBBit«rflwt-s|^fiW'vw%ii^  k1^ 
feel,  exclusive  of  the  iis  4>vims  •H4«4i  mtmm 
the  entire  height  aboot  IM  Im  ITH-i  rwiUvt, 
108  feet  wide,  is  oetas^fo,  vm  fi^^^  «»  m  eH 
16  oolnmns.  The  eotuauM  mm  $9  ffntH-^i 
feet  high,  with  bases  an4  r^nm  M  r\m^ 
marble,  and  granite  shafts,  m^M  ftswvH  ^  « 
single  piece.  The  interior  AtmmAu  n  §M 
feet,  the  thidmess  of  the  wail  Wm^  ^  ^^^ 
through  the  piers,  between  the  mkiUtmm 
reeosses,  which,  including  that  «f  tkm  ttt 
trance,  are  eight  in  number.  The  Iibh  km 
a  circular  opening  in  the  oentrs,  29  Ceetas 
diameter,  which  lights  the  interier  eo^^ 
pletely. 

^AKTOORAPH,  BometimM  imptopeily 
written  PetUogroffh^  is  an  instrtunent  for  copy, 
ing  maps,  plans,  and  other  drawings.  It  Is 
formed  of  certain  rules  or  bars  jointed  to  eaab 
other,  with  tubes,  in  which  may  be  fitted  a 
tracer  and  a  peneiL  The  copy  may  be  mada 
of  the  same  siae  as  the  original  or  smalleri 
as  one  fourth,  one  half,  or  in  any  other  pro. 
portion.  There  are  dUferent  forms  of  the  in* 
strument 

PAPER  HANaiNCHI.  The  word  Htm^. 
inp  was  originally  and  property  applied  to  the 
woven  or  embrc^dered  tapestry  with  which  the 
walls  of  apartments  were  covered.  From  the 
time  necessary  for  their  production,  these 
were  too  costly  for  any  dasses  but  the  wealthy. 
About  SOO  yean  ago,  however,  a  mode  was 
devised  of  printing  or  painting  a  pattern  on 
sheets  of  paper,  and  pasting  them  against  the 
walls  of  a  room.  These  are  P^»er-Haag- 
ings,  and  they  have  greatly  contributed  to  the 
comfort  and  cleanliness  of  domestio  apart* 
ments. 

There  are  three  modes  of  producing  the 
required  device  : — 1.  Wooden  blocks  are 
carved  representing  in  relief  the  outlines  of 
the  figure  ;  an  impression  is  taken  firom  these 
blocks,  and  the  device  is  completed  by  paint- 
ing with  a  pencil.  S.  A  sheet  of  paper,  leather, 
tin,  or  copper,  is  cut  out  into  the  reqoiied 
device,  and  laid  on  the  paper  to  be  stained ;  a 
brush,  dipped  in  a  coloured  pigment,  and 
worked  over  the  surface  of  the  perforated 
plate,  conveys  the  pigment  through  all  the 
perforations,  and  forms  a  pattern  on  the 
paper.  3.  A  block  is  carved  for  eadi  of  the 
colours  to  be  employed,  and  an  impression 
from  all  the  blodcs  in  sncoeasioa  flUs  uf  the 
design  on  the  paper.  The  fintof  theaei 
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18  too  slow  and  oosUy  for  oidinaiy  use ;  the 
second  prodaoes  impezfect  outlines,  and  is 
now  chiefly  employed,  under  the  name  of 
StendlUng^  to  paint  a  pattern  on  the  plaster 
walls  of  a  room,  without  using  paper- 
hangings  ;  the  third  is  the  mode  almost  ez- 
dusiTely  employed  at  the  present  day.  Each 
hlock  is  furnished  with  smaU  pins  at  the  comers, 
hy  the  aid  of  which  the  successiTO  impressions 
are  made  to  correspond  properly.  As  many 
as  seven  or  eight  colours  are  sometimes  em- 
ployed in  one  pattern,  and,  generally  speaking, 
there  must  he  as  many  blocks  as  there  are 
colours. 

Progress  is,  however,  now  being  made 
towards  the  application  of  cylinder-printing 
to  paper  hangings.  Hitherto  these  papers 
have  not  vied  in  beauty  with  block-prints ;  but 
some  of  the  London  houses  have  recently 
succeeded  in  producing  beautiftil  specimens 
by  the  cylinder,  in  which  six  or  eight  colours 
are  printed  by  one  passage  through  the 
machine.  A  single  machine  is  capable  of 
printing  in  one  hour  200  pieces  of  paper,  each 
12  yards  long ;  or  18,000  yards  per  day.  It 
serves  to  illustrate  the  advance  both  of  paper 
making  and  of  paper-staining,  that  the  paper 
upon  which  the  patterns  are  printed  by  cylin- 
der is  manufactured  in  lengths  of  2880  feet; 
each  length  is,  after  printing,  cut  into  80 
pieces  of  12  yards  long  each. 

A  reduction  of  the  duty  charged  on  all  kinds 
of  paper  has  had  a  considerable  effect  in  ex- 
tending the  use  and  improving  the  manufac- 
ture of  paper-hangings. 

PAPER     MANUFACTUBE.      In    early 
times  the  materials  used  for  writing  upon 
were  chiefly  such  as  only  required  some  little 
mechanical  fashioning  to  fit  them  for  that 
purpose.    Smooth  flat  stones,  day  afterwards 
burnt,  waxed  boards,  plates  of  iron  or  metal, 
leaves  and  bark,  skins  and  intestines,  papyrus, 
and  parchment,  were  all  employed.    The  art 
of  making  paper  from  fibrous  matter  reduced 
to  a  pulp  in  water  appears  to  have  been  first 
discovered  by  the  Chinese  about  the  year  95 
A.D.    In  the  time  of  Gonfticius  they  wrote 
with  a  style,  or  bodkin,  on  the  inner  bark  of 
the  bamboo.     The  Chinese  paper  is  mode 
fjTom  the  inner  bark  of  the  bamboo,  but  the 
Chinese  also  make  paper  fh>m  cotton  and 
linen  rags,  and  a  coarse  yellow  sort  for  wn^- 
pern  is  mode  from  rice  straw. 

In  respect  to  the  rise  of  this  manufacture 
in  England,  a  Mr.  Tate  is  said  to  have  had  a 
pq>er-mill  at  Hertford  early  in  the  16th 
oentuiy :  and  another  mill  is  stated  to  have 
been  established  in  108B  at  Dartford  in  Kent, 
by  a  German,  who  was  knighted  by  Queen 
Elisabeths    Great  improvements  were  intro- 
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duced  in  the  manufacture  by  Thomas  Woteon, 
in  1713 ;  but  it  was  not  till  recent  times  that 
the  manufiuture  reached  any  high  degtee  of 
excellence. 

In  the  making  of  paper  any  fibrous  vegeta- 
ble substance  msgr  be  used,  such  as  boik, 
stalks,  tendrils,  hop-bine,  and  wheat-straw. 
Nothing  however  has  yet  been  found  to  answer 
so  well  as  linen,  hempen,  or  cotton  rags.  The 
sweepings  of  the  cotton-mills  are  also  much 
used. 

In  all  kinds  of  paper-making,  wbeflier  firom 
the  bark  of  trees  or  other  fibrous  matter,  or 
from  rags,  the  .general  process  is  the  same. 
The  fibrous  material  is  cut  and  bruised  in 
water  till  it  is  separated  into  fine  and  short 
filaments,  and  becomes  a  sort  of  pulp.  This 
pulp  is  taJcen  up  in  a  thin  and  evenli^er  upon 
a  mould  of  wire  doth,  or  something  similar, 
which  allows  the  water  to  drain  o£^  but  re- 
tains the  fibrous  matter,  the  filaments  of 
which  are,  by  the  process  of  reduction  to  pulp 
and  subsequent  drying  and  pressing,  so  inter- 
woven or  felted  together,  that  they  cannot  be 
separated  without  tearing,  and  thus  form 
paper.  The  rags  of  our  coimtzy  do  not  con- 
stitute a  fourth  port  of  the  quantity  which  we 
use  in  making  paper:  Italy  and  Germany 
furnish  the  prindpal  supplies. 

In  every  pt^ier-mill  the  first  busSneas  is  to 
sort  the  rags  and  cut  them  into  small  pieces. 
This  is  done  by  women,  each  of  whom  is  pro- 
vided with  a  large  knife  to  cut  the  rags. 
Threads  and  seams  are  carefully  put  by  them- 
selves :  if  ground  with  the  doth  they  would 
form  specks  in  the  paper.  The  rags,  when 
cut,  are  thrown  into  five  or  six  diflbrent  com- 
partments of  a  large  chest,  according  to  their 
qualities.  Only  the  finest  linen  rags  are  used 
for  the  best  writing  paper,  but  cotton  as  well 
as  linen  rags  are  now  used  for  printing-paper. 
Hempen  rags  are  used  for  coarse  paper,  and 
old  cordage  and  tarred  ropes  for  brown  wrap- 
ping papers. 

The  rags  are  now  to  be  washed,  whidi  is 
done  either  with  hot  water  in  a  fulling-mill,  or 
they  are  subjected  for  some  hours  to  the  action 
of  steam.    The  colour  is  token  oat  of  them 
by  a  carefU  use  of  chlorine.     The  rags,  after 
being  washed,  are  suluected  to  the  action  of 
a  revolving  qrlinder,  the  surface  of  whidi  is 
ftunished  with  a  number  of  sharp  teeth  or 
cutters,  which  are  so  placed  as  to  act  against 
other  cutters  fixed  beneath  the  qrlinder.  The 
rags  are  kept  immersed  in  water,  and  sab- 
jected  to  the  action  of  the  cutters  for  several 
hours,  till  they  are  minutdy  divided  and  re- 
duced to  a  thin  pulp. 

The  pulp,  or  atuff^  as  it  is  technically  eaUedy 
is  now  ready  to  be  made  into  piq^}  whidi  ia 
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done  ttther  by  hand  or  by  machine.    In  tha 
hand  method,  the  stuff  is  put  into  a  lazge  Tat, 
and  is  kept  at  a  proper  temperature  either  by 
a  stove  or  steam-pipe,  and  the  fibrons  matter 
is  held  in  sospension  by  Stirling.    The  paper 
is  made  with  a  mould  and  deckie.    The  mould 
is  a  shallow  square  fhune  covered  with  wire- 
cloth,  and   a  little  larger  than  the  sheet 
intended  to  be  made  npon  it.     The  deckle 
is  a  veiy  thin  firame  of  wood  which  fits  close 
npon  the  mould,  and  is  required  to  retain  the 
stuff  on  the  mould,  and  to  limit  the  size  of 
the  sheet.    The  dipper,  or  vaimaHj  inclining 
the  mould  a  little  towards  him,  dips  it  into  the 
vat  with  the  deckle  upon  it,  and  lifts  it  up 
again  horizontally.  He  shakes  it  to  distribute 
the  stuff  equally,  and  the  water  drains  through 
the  wire.    He  Uys  the  mould  on  the  edge  of 
the  vat,  and  takes  off  the  deckle,  which  he 
requires  to  apply  to  another  mould.    After  re- 
maining two  or  three  seconds  to  drain  the 
mould  is  taken  by  another  workman,   the 
coucher,  who,  having  deposited  the  sheet  of 
paper  upon  a  piece  of  woollen  doth,  returns 
the  mould  to  the  dipper,  who  in  the  meantime 
has  made   another  sheet,  which  stands  on 
the  vat  ready  to  be  couched  upon  another  felt 
spread  over  the  former  sheet    Thus  they 
proceed  till  they  have  made  a  pile  of  sheets, 
called  a  jmwI,  consisting  of  six  or  eight  quires. 
This  post,  with  its  felts,  is  placed  in  the  vat- 
pre$9,  and  subjected  to  a  strong  pressure  to 
force  out  the  superfluous  water,  and  to  give 
firmness  and  solidity  to  the  paper.    The  pile 
is  then  removed  from  the  vat  press,  the  felts 
taken  out,  and  the  sheets  are  pressed  again  by 
themselves.    They  are  then  taken  from  the 
press  and  hung  up,  five  or  six  together,  in  the 
drying-room. 

Writing-paper  is  dipped,  five  or  six  sheets 
together,  into  a  tub  of  size,  and  afterwards 
pressed  to  force  out  the  superfluity.  It  is 
then  hung  up  again  in  the  drying-room. 
Printing  paper  is  sized  in  the  stuff.  Every 
sheet  is  now  examined,  imperfections  re- 
moved, and  bad  sheets  taken  out  A  lazge 
pile  of  paper  is  then  made,  and  pressed  with 
great  force,  to  render  the  sheets  quite  flat  and 
smooth.  The  pile  is  then  taken  down,  sheet 
by  sheet,  and  another  made,  by  which  new 
surfaces  are  brought  in  contact  with  each 
other,  and  the  pile  again  pressed  strongly. 
This  operation,  which  is  called  parting^  is  done 
two  or  three  times  for  the  best  papers.  The 
paper  is  now  counted  into  quires,  folded,  and 
packed  up  into  reams. 

Various  wire-marks,  or  water-marks,  as 
tliey  are  called,  were  formerly  applied  to 
paper  to  distinguish  it  Hand-made  paper  is 
now  commonly  marked  with  the  name  of  the 


miker,  and  the  date  of  the  year  when  it  was 
made. 

The  plater  making  machine,  invented  hj 
Fourdrinier,  and  improved  by  Dickinson  and 
others,  is  a  very  beautiful   combination  of 
mechanism.    The  pulp  is  first  made  to  flow 
fhnn  the  vat  upon   a  wire  fnme  or  sifter, 
which  moves  rapidly  up  and  down  so  as  to 
force  the  fine  filaments  of  pulp  through  the 
wire  whilst  it  retains  any  knots  and  lumps. 
The  pulp  then  fiows  over  a  ledge  in  a  regular 
and  even  stream,  and  is  received  upon  an 
endless  web  of  wire  gauze,  which  presents 
a  surface  of  five  or  six  feet  long.    The  wire 
web  moves  forward  with  a  motion  so  regulated 
as  to  determine  the  thickness  of  the  p^>er  i 
at  the  same  time  a  lateral  motion  is  given 
to  the  wire  web,  which  assists  to  spread  the 
pulp  evenly,  and  also  to  facilitate  the  separa- 
tion of  the  water ;  by  which  means  the  pulp 
solidifies  as  it  advances,  and  is  at  the  same 
time  prevented  from  fiowing  over  the  sides  by 
straps  which  regulate  the  width  of  the  paper. 
Before  the  thickened  pulp  leaves  the  wire  web, 
it  is  pressed  by  a  roller  covered  with  felt,  and 
is  then  taken  up  by  an  endless  web  of  felt 
which  forms   an    inclined  plane;   the  web 
absorbs  a  f^irther  portion  of  the  moisture. 
The  pulp  is  now  seized  by  a  pair  of  rollers, 
between  which  it  is  pressed,  and  then  it  passes 
upon  another  inclined  plane  of  felt,  which 
conducts  it  to  another  pair  of  pressing  rollers. 
The  pulp  is  now  paper,  aud  only  requires  to 
be  made  dry  and  smooth.    To  effect  these 
objects  the  machineiy  conducts  it  over  the 
polished  surface  of  a  large  cylinder  heated  by 
steam  ;  from  this  cylinder  it   passes   to  a 
second,  larger  and  hotter ;  and  then  to  a  third, 
which  is  still  hotter  than  the  second.    After 
this  it  is  subjected  to  the  pressure  of  a  wool- 
len doth,  which  confines  it  on  one  side  while 
the  cylinder  smooths  it  on  the  other.    It  is 
then  conducted  by  another  roller  to  a  reel,  on 
which  it  is  wound,  perfectly  dry  and  smooth, 
and  ready  to  be  cut  into  sheets  for  use.    In 
two  or  three  minutes  the  pulp,  which  is  intro- 
duced upon  the  wire  web  at  one  extremity  of 
the  machine,  is  delivered  at  the  other  in  the 
state  of  perfect  paper.    In  many  of  the  paper 
machinee,  a  partial  vacuum  is  produced  under 
the  endless  wire  web  by  means  of  large  air- 
pumps  or  of  revolving  fans  ;  and  the  atmos- 
phere is  thus  made  to  press  upon  the  pulp, 
whereby  the  moisture  is  forced  through  the 
wire. 

Machines  for  cutting  paper  into  sheets  of 
any  required  size  have  been  invented,  in  many 
varieties :  they  are  separate  from  the  paper 
making  machine,  and  are  beantiftd  contri- 
vances.   One  recently  introduced  by  Messrs. 
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ICettelf,  and  called  tiie  Indnstriil  Catling 
Machine,  has  a  sharp  blade  which  works  npon 
a  horizontal  table.  One  end  of  the  blade  is 
connected  with  a  lever  moved  by  wheel  work ; 
and  as  the  wheels  revolve,  the  blade  is  brouglit 
down  with  a  cutting  action.  The  machine 
may  be  worked  either  by  steam  or  by  hand 
power ;  and  it  is  ealonlated  not  only  for 
paper  makers,  but  fbr  all  trades  in  which 
papers  or  pasteboard  have  to  be  cut. 

In  respect  to  commercial  and  fiscal  fegnla- 
tions,  the  paper  trade  is  now  deservedly 
attracting  public  attention,  with  a  view  to  the 
removal  of  a  duty  which  is  found  not  only  to 
be  financially  oppressive,  but  to  be  hnrtfbl  In 
a  literary  point  of  view.  The  publisher  of 
the  present  woric,  and  other  publishen  con- 
eemcd  in  the  issue  of  low-priced  but  carefully 
prepared  pubUcations,  have  shewn  that  a  pre- 
mium is  paid  to  inferior  literature,  to  *  literary 
garbage,'  by  the  existing  duty  on  paper ;  and 
that  many  veil  planned  but  not  profitable 
works  would  have  yielded  a  suiBoient  profit 
had  not  thla  duty  exerted  its  repressing  Influ- 
enca* 

The  quantity  of  paper  charged  with  excise 
duty  In  the  United  Kingdom  hi  the  last  three 
years  was  :^- 

1648  121,890,»0  lbs. 

1849  182,132,(100  „ 

1660 141,08M^^  » 

The  quantitlas  exported  to  fbi«ign  countries 
were  as  follows : 

1848 6,180,2Mlbs. 

1849  «...  ft,966,819    „ 

1860 , V84,ft84    „ 

In  other  woids,  our  exports  of  paper  amount 
to  only  four  or  five  per  cent  of  our  manufae- 
tnre. 

PAPIBR-MAGHfc,  is  the  French  term  for 
a  preparation  of  teoistened  paper,  of  which 
Many  aitlfdes  are  manufactured  in  England, 
FVanee,  and  Germany.  Two  modes  are 
adopted  of  making  artidas  of  this  kind :  1,  by 
glueing  or  pasting  diflforent  thicknesees  of 
paper  together ;  S,  by  mixing  the  substance  of 
the  paper  into  a  pulp  and  pressing  it  into 
moulds.  The  first  mode  is  adopted  principally 
for  those  articles,  each  aa  trays,  Sto.,  in  which 
a  tolerably  plain  and  flat  soxface  is  to  be  pro- 
duced. Common  millboard,  such  as  forms 
the  covers  of  books,  may  convey  some  idea  of 
this  sort  of  manofkcture.  Sheets  of  strong 
paper  are  glued  together,  and  then  so  power- 
fully pressed  that  the  different  strata  of  paper 
become  as  one.  Slight  eurvatures  may  be 
given  to  such  pasteboard  when  damp  by  the 
use  of  presMe  and  moulds.  Papier-Machft 
propeiiy  eo  eaUed,  however  is  that  which  is 
intottoolds  in  the  state  of  a  pulp.  This 
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pulp  is  either  paper-maker's  pulp,  or  is  more 
generally  made  of  cuttings  of  coarse  paper 
boiled  in  water,  and  beaten  in  a  mortar  till 
they  assume  the  consistence  of  a  paste,  which 
is  boiled  in  a  solution  of  gum-arabic  or  of  size, 
to  give  it  tenacity.  The  moulds  are  carved  in 
the  usual  way  and  the  pulp  poured  into  them, 
a  counter -mould  being  employed  to  make  the 
cast  nothing  more  than  a  crust  or  shell,  as  in 
plaster  casts. 

Our  recent  Exhibitiona  of  manafaciores 
have  presented  few  articles  more  beautiful 
than  those  formed  of  papier-maeh^.  The 
firm  of  Messrs.  Jennens  and  Bettridge,  at 
Birmingham,  is  pre-eminent  for  productions 
in  this  department  of  industry. 

PARACHUTE.  Under  Bau^oit  a  brief 
account  is  given  of  aeronautic  ascents ;  we  will 
here  say  a  few  words  concerning  tlie  attempts 
to  descend  firom  a  balloon.  A  parachute  is  a 
machine  attached  to  a  balloon,  and  is  intended 
to  convey  the  aeronaut  gently  to  the  earth,  in 
case  of  an  accident  happening  to  the  balloon. 
It  is  in  shape  like  an  umbrella,  with  ropes  or 
stays  fiutened  to  the  extremities  of  the  whale- 
bones, and  brought  down  to  the  handle,  where 
they  must  be  fixed,  so  as  to  prevent  the 
tunbrella  firom  turning  inside  outwards. 
Instead  of  the  stiek,  suppose  a  metal  tube  to 
be  fixed  in  the  centre,  with  a  rope  passing 
through  it,  attached  by  Its  upper  extremity  to 
the  balloon  and  by  the  lower  end  to  a  tub  or 
car*  This  machine  is  a  parachute.  While 
ascending  it  will  be  like  a  dosed  umbrella,  but 
it  may  at  any  moment  be  detached  finom  the 
balloon  by  cutting  the  end  of  the  rope  which 
ties  it  to  the  car;  the  resistance  of  the  air 
will  then  cause  it  to  expand,  and  will  at  the 
same  time  retard  the  velocity  of  the  descent 

Machines  like  umbrellas,  to  break  the  fall 
IVom  a  high  place,  were  used  in  Siam  two  cen- 
turies since  :  but  the  first  experiment  in 
Europe  with  such  a  machine  was  made  at 
Paris  in  1788  by  M.  le  Nnrmand,  who  leaped 
safely  from  a  window  of  a  house  with  a  stout 
umbrella  of  thirty  inches  in  diameter  in  his 
hand.  M.  Blanchard  several  times  caused 
dogs  to  descend  from  great  heights  by  means 
of  parachutes ;  and,  in  18()2,  M.  Gamerin, 
who  fire  years  befote  had  made  a  like  descent 
at  Paris,  repeated  the  experiment  in  London. 
The  parachute  of  this  gentleman  was  28  feet 
in  diameter ;  and  at  the  height  of  8000  feet, 
he  cut  the  rope  which  attached  him  to  the 
balloon.  The  descent  was  at  first  very  rapid  ,* 
but,  the  machine  at  length  expanding,  he 
came  to  the  ground  without  serious  injuiy. 
Madlle.  Garnerin,  his  daughter,  descended 
twice  in  1816,  from  great  elevations,  i^p*- 
rently  without  being  in  the  least  dSsoompoiad. 
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In  1887  Kr.  Cookiiig  deseended  near 
London,  from  a  balloon,  by  a  parachuta  con- 
itraeted  in  Uia  fonn  of  an  nmbiella  Uirnad 
npaide  dovn.  Tlie  parachuta  was  84  faet  in 
diameler,  and  it  wa*  l^ept  open  by  a  wooden 
boop,  Aa  aoon  aa  it  waa  eat  away,  it  fell  with 
rapidity ;  ita  nfaratiooa  were  violent,  the  hoop 
broke,  and  the  unfortunate  aeronaut  fell, 
dreadful^  mutilated,  to  the  ground.  Other 
parachute  descenta  have  since  been  made. 

PABAPET,  ia  alow  or  breast-high  wall  or 
fence,  to  serve  as  a  protection  on  bridges,  ter- 
laces,  platform-roofs,  iio.  In  Italian  archi- 
teeture  parapeta  are  generally  balustrades. 
In  gotbio  arohitectore  the  parapet  is  merely 
a  continuation  of  the  wall  oaixied  up  above 
the  edge  of  the  roof,  and  finished  by  a  coping ; 
unless  machicolated,  in  which  case  it  projects 
and  overhangs  the  walls  below.  In  the  Lorn- 
bardic  buildings  of  Italy  there  is  seldom  any 
parapet,  the  eavea  of  the  roof  finishing  the 
elevation.  The  same  is  frequently  the  case 
in  the  Norman  style.  In  Elisabethan  build- 
ings  open  work  parqtets,  forming  various 
fantastical  devices,  are  common.  In  engi* 
neeriog  and  in  fortifiqation  a  low  wall  is  oft^, 
in  like  manner,  called  a  parapet. 

PABCHMENT  ia  the  akin  of  the  sheep, 
lamb,  goat,  pig,  or  calf,  prepared  for  writing 
upon.  When  the  skin  is  divested  of  its  hair, 
or  wool,  it  IB  placed  for  some  time  in  a  lime- 
pit,  and  then  stretehed  on  a  square  wooden 
frame  drawn  tight  by  pegs.  When  in  the 
frame,  it  is  first  scraped  on  the  flesh  side  with 
a  blnnt  iron,  then  wetted  with  a  moist  rag, 
covered  with  pounded  chalk,  and  rubbed  well 
with  pumiee-stone.  After  a  short  pause  these 
operations  are  repeated,  but  without  chalk. 
The  skin  is  then  turned,  and  scraped  on  the 
hair  sida  once  only.  The  flesh  side  is  scraped 
once  more,  and  again  rubbed  over  with  chalk. 
All  this  is  done  by  the  skinner,  who  allows 
the  skin  to  dry  in  the  frame,  and  then  cuts  it 
out  and  sends  it  to  the  parohmant-maker, 
who  repeats  the  operations  with  a  sharper 
tool,  uaing  a  seek  stufi'ed  with  flocks  to  lay  the 
aia^  upon  instead  of  stretching  it  in  a  frame. 
The  relation  which  parohnient-making 
bean  to  tanning  is  noticed  under  Lbathee 
Manitfactubb.  The  eostiineas  of  parchment 
in  the  middle  ages  is  illustrated  by  the  Pa- 
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PABINa  AND  BUBNING,  are  the  two 
prooessea  of  a  combined  operation  in  ajoicul- 
ture,  which  consists  in  cutting  a  thin  alice 
from  the  snrftuse  of  land  which  ia  overgrown 
with  grass,  heath,  fern,  or  any  other  plants 
which  form  a  sward  by  the  matting  together 
of  their  roots.  The  sods  are  allowed  to  diy 
in  the  sun  to  a  certain  degree,  after  which 


they  are  arranged  in  hei^,  and  burnt  slowly, 
without  flame  or  violent  beat.    The  result  js 
a  mixtqre  of  burnt  earth,  chaired  vegetable 
fibre,  an4  the  ashes  of  that  part  which  is  en> 
tirely  consumed,    The  olfject  of  this  opera, 
tion  is  Iwo-foM:   first,  to  kill  insects  i^^d 
destroy  useless  or  noxious  weeds  compietely  j 
and  seoondly,  to  obtain  a  powerful  manm^ 
impregnated  with  alkaline  salts  and  carbona- 
ceous matter,  which  experience  baa  shown  to 
be  a  very  powerful  promoter  of  vegetation. 
The  instruments  by  which  this  is  effected  are, 
either  a  eommon  plough  with  a  very  flat 
share,  which  m^iy  be  used  when  the  surface 
is  very  level  without  being  encumbered  with 
stones  or  large  roots,  as  in  low  moist  meadows, 
or  in  most  othei:  cases  fi  paring-iron  used  by 
hand,  the  cross-bar  of  which  is  held  with  both 
hands ;  and  the  i^per  parts  of  the  thighs, 
being  protected  by  two  small  slips  of  board, 
push  the  instrument  into  the  ground,  so  as 
to  cut  a  slice  of  the  required  thickness,  which 
is  then  tame4  over  by  moving  the  cross 
handle.    The  labour  ia  severe,  and  a  good 
workman  can  scarcely  pare  more  than  one- 
sixth  of  an  acre  in  a  di^. 

PABIS.  This  most  important  city,  besides 
its  distinguishing  features  in  other  respects, 
has  a  considerable  manufacturing  population ; 
for  in  the  varie^  and  extent  of  its  produc- 
tions of  industry,  Paris  m%7  vie  with  most 
cities  of  the  world.  The  carpets  of  the  ma- 
nufactory of  La  Savonnerie  and  the  tapestry 
of  the  GobeUns  are  well  known.  Cashmere, 
silk,  and  woollen  shawls ;  light  woollens,  cot- 
ton goods,  hosiery,  gloves,  hats,  embroidery, 
lace,  and  other  articles  of  fashionable  attire ; 
jew^ety,  gold  and  silver  plate  and  trinkets, 
docks  and  watcher,  bronzes,  and  musical, 
mathematical,  and  phUosopbical  instruments ; 
paper-hangings,  houshold  furniture,  car 
riages,  sadlery,  leather,  ^lue,  cutlery,  fire- 
arms, liqueurs,  and  confeetionaiy,  are  m^de. 
Dyeing,  printing,  engraving,  and  lithography; 
the  manufacture  of  salts,  acids,  oxides,  and 
other  chemicals  ;  the  refining  of  sugar,  tal- 
low-melting, the  distillation  of  brandy  from 
potatoes,  brewing,  and  the  manufacture  of  pota- 
to-starch,— all  are  carried  on  with  considerable 
activity.  The  Seine  furnishes  the  principal 
means  of  water-carriage :  it  is  navigable  for 
barges  and  other  small  craft.  The  canals  of 
the  Ourcq,  St  Denis,  and  St.  Martin,  give  to 
Paris  water  eommunication  with  many  parts 
of  the  vicinity.  The  timber  brought  into 
Paris  is  immense.  Wood  is  the .  principal 
fuel  consumed  at  present,  but  the  consump- 
tion of  coal  is  gaining  ground.  The  markets 
for  the  sale  of  provisions  are  numerous  and 
generally  well  arranged. 
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There  are  some  cnrioas  industrial  statistics 
in  which  London  and  Paris  are  compared, 
contained  in  a  recently  published  report  to 
the  French  goyemment,  bj  M.  Darcjr,  divi- 
sional inspector  of  the  Ponts  et  Chanssees, 
who  has  been  to  England  to  obtain  information 
relatiYe  to  the  macadamized  roads.   The  total 
snrfac9  of  London  is  said  to  be  210,000,000 
sqoare  metres ;  its  popolation,]  ,024,000 ;  nmn- 
ber  of  houses  260,000 ;  length  of  the  streets, 
1,126,000  metres ;  suiikce  of  the  streets,  not 
including  the  foot  psTement,  6,000,000  me- 
tres ;  length  of  the  sewers,  639,000  metres. 
The  total  sur&ce  of  Paris  ia  34,879,016  square 
metres;   population,  1,058,879;  number  of 
houses,  20,526 ;  length  of  the  streets,  425,000 
metres ;  sur&oe  of  the  streets,  ezdusiye  of 
the  foot  parement,  8,600,000  square  metres ; 
length  of  the  sewers,  185,000  metres ;  surface 
of  the  foot  pavement,  888,000  metres.    Thus 
in  London  every  inhabitant  corresponds  to  a 
surface  of  more  than  100  square  metres ;  at 
Paris  to  only  84  metres ;  which  shews  that  Paris 
is  much  more  densely  populated  than  London. 
In  London  the  average  of  inhabitants  for 
each  house  is  7| ;  at  Paris,  84.    The  Boule- 
vards of  Paris  is  the  part  where  the  greatest 
traffic  takes  place,  and  the  following  are  the 
results  of  the  observations  of  M.  Daroy  on 
the  subject: — On  the  Boulevard  des  Capu- 
cines  there  pass  every  24  hours  9,070  horses 
drawing  carriages;    Boulevard  des  Italiens, 
10,750 ;     Boulevard    Poissonnidre,     7,720 ; 
Boulevard  St  Denis,  9,609;  Boulevard  des 
mies  du  Calvaire,  5,859 ;  general  average  of 
the  above,  8,600.    Bue  du  Faubourg  St  An- 
toine,  4,300;  Avenue  des  Champs  Elystes, 
8,959.    Other  items  are  given  respectiDg  the 
traffic  in  the  London  streets ;  but  these  seem 
to  be  of  doubtftil  accuracy. 

The  numerous  Industrial  Exhibitions  at 
Paris  have  been  noticed  in  the  Introduction, 
PAB'THENON.  This  far-famed  structure, 
the  temple  of  Minerva,  is  situated  on  the 
Acropolis  of  Athens.  It  was  erected  in  the 
time  of  Pericles  (about  b.o.  448).  This 
temple  has  always  been  considered  the  most 
refined  example  of  the  Grecian  Doric  style, 
and  one  of  the  noblest  monuments  of  anti- 
quity. Yet  its  grandeur  is  by  no  means 
owing  to  its  extraordinary  dimensions,  since 
in  point  of  size  it  falls  far  short  of  many 
other  structures,  modem  as  well  as  ancient, 
its  extreme  length  being  only  228  feet,  and 
its  breadth  100,  and  the  interior  of  the  cella 
only  145  feet  by  63  feet  This  temple  had 
columns  along  its  sides  and  at  both  ends, 
viz.,  eight  beneath  each  pediment,  making  in 
all  48  columns,  there  being,  including  those 


at  the  angles,  17  on  each  side,  or  16  inter-  Scotland  they  reckon  sometimes  by  the  nam 


columns.    Besidea  these  external  oolomns, 
there  was  likewise  a  range  of  inner  edamns 
at  each  end.    The  celU  or  body  of  the  tem- 
ple was  hyp«thral,  that  is,  the  central 
between  the  columns  along  each 
open  to  the  sky.    Even  in  its  present  shat- 
tered and  mangled  state,  the  temple  is  the 
admiration  of  all  travellers  and  artists  who 
have  beheld  it     The  chief  porticm  of  the 
sculptures  of  the  edifice  were  removed  by 
Lord  Elgin.   [Eiaqt  MiLBBi;BS.J    One  object 
of  art  that  originally  decorated  the  interior  or 
shrine  was  the  chryselephantine  (gold  and 
ivory)  statue  of  Minerva,  89  feet  high,  which 
was  the  work  of  Phidias.    Since  the  estab- 
lishment of  King  Otho's  government  (1833), 
excavations  have  been  made  on  the  Aoopolia 
and  around  the  Parthenon,  and  a  great  num- 
ber of  fragments  of  sculpture  and  arehitedmre 
have  been  brought  to  light    Some  of  the 
fallen  columns  have  also  been  replaced,  and 
measures  taken  to  restore  the  structnre  as 
far  as  drcumstances  will  permit     In  the 
British  Museum  are  two  models  of  the  Par- 
thenon, on  a  large  scale,  one  in  its  ruinous 
state,  and  the  other  a  restoration  with  the 
sculptures  in  their  respective  situatioiis. 

PASTILES.  These  are  used  either  to 
diflfhse  an  agreeable  odour,  or  more  usually 
to  hide  some  offensive  odour.  They  are 
made  somewhat  cone-shaped,  so  as  to  bum 
slowly.  Many  different  combinations  of  odi- 
riferous  substances  are  employed  in  their 
manufacture.  One  kind  is  made  of  gum 
benzoin,  tolu  balsam,  sandal  wood,  charcoal, 
tragacanth,  labdanum,  nitre,  gum  arabic,  and 
cinnamon-water.  Other  kinds  resemble  this 
nearly  in  the  solid  ingredients,  but  substitute 
rose  water,  essence  of  orange,  essence  of 
vanilla,  or  oil  of  cloves,  for  the  cinnamon 
water. 

PASTES.  The  pastes  or  vitriftable  mate- 
rials which  ore  employed  to  imitaie  gems  for 
cheap  jewelleiy  are  noticed  under  Gems  and 
Glass  Makufacture. 

PASTURE  LAND.  The  pasturage  of 
cattle  is  now  a  part  of  regular  husbandry. 
The  land  which  affords  the  herbage  for  cattle 
forms  part  of  private  possessions,  and  a  r&it 
is  paid  for  its  use.  Pastures  are  now  fenced 
and  protected,  and  pains  are  token  to  im- 
prove them,  so  as  to  maintain  many  more 
cattle  and  sheep  than  they  would  in  their 
natural  state.  Whenever  pastures  are  hired, 
the  rent  is  always  reckoned,  not  by  the  extent 
of  surface,  but  by  the  stock  which  can  be 
maintained  upon  it  Thus,  in  Switzerland, 
the  mountain  pastures  are  divided  into  por- 
tions of  twenty,  forty  or  more  cows.    In 
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ber  of  bollocks  which  can  be  reared,  and 
sometimes  by  the  number  of  sheep  which 
can  be  kept  In  many  places  pasturing 
has  been  lonnd  much  more  prodactiTC  than 
eoltiTation ;  and  some  large  proprietors  have 
oonTeried  great  tracts  of  land  from  arable 
into  pastore  fiums.  Pastores  are  seldom  im- 
proved with  manure,  which  is  generally  re- 
served for  arable  land»  or  grass  land  intended 
to  be  mown  for  hay :  bat  if  richness  is  valu- 
able in  a  pasture,  it  will  well  repay  the  expense 
of  manuring. 

PATENTS;  PATENT  LAWS.  The  ob- 
jeot  of  patents  is  to  encourage  useful  inven- 
tions.  Before  applying  for  a  patent  for  an 
invention,  two  considerations  are  necessaiy : 
first,  what  is  entitled  to  a  patent;  and  next, 
whether  the  invention  has  the  requisite  con- 
ditions. In  the  first  place,  the  machine, 
operation,  or  substance  produced,  for  which  a 
patent  is  solicited,  must  be  new  to  public  use, 
either  the  original  invention  of  the  patentee, 
or  imported  by  him  and  first  made  public  here. 
A  patent  may  be  obtained  for  England,  Ire- 
land, or  Scotland,  although  the  subject  of  it 
may  have  been  pubUdy  known  and  in  use  in 
either  or  in  both  of  the  other  two  countries. 
In  the  second  place,  the  subject  of  the  inven- 
tion must  be  useM  to  the  public,  something 
applicable  to  the  production  of  a  vendible 
article.  The  discovexy  of  a  philosophical 
principle  is  not  entitled  to  such  protection : 
such  principle  must  be  applied,  and  the  man- 
ner of  such  application  is  a  fit  subject  for  a 
patent. 

An  invention  entitled  to  patent  may  be  a 
new  combination  of  mechanical  parts,  whereby 
a  new  machine  is  produced,  although  each  of 
the  parts  separately  be  old  and  well  known ; 
or  an  improvement  on  any  machine,  whereby 
such  machine  is  rendered  capable  of  per- 
forming better  or  more  beneficially ;  or  when 
the  vendible  substance  is  the  thing  produced 
either  by  chemical  or  other  processes,  such 
as  medicines  or  fabrics;  or  where  an  old 
substance  is  improved  by  some  new  working, 
the  means  of  producing  the  improvement  is 
in  most  cases  patentable.  If  the  inventor 
think  that  the  machine,  operation,  or  sub- 
stance produced  comes  under  any  of  these 
enumerations,  and  that  it  is  new,  and  likely 
to  be  useful  to  the  public,  he  must  proceed 
in  the  fi>rm  required  by  law  to  obtain  the 
letters  patent. 

The  chief  clause  in  a  patent  grants  the 
sole  use  of  the  invention  to  the  inventor  for 
fourteen  years,  whereby  all  other  i>erson8 
are  restruned  from  using  the  invention  with- 
out a  licence  in  writing  from  the  patentee ; 
and  persons  are  restricted  from  imitating  the 


invention,  or  making  any  addition  thereunto 
or  subtraction  therefrom,  with  intent  to 
make  themselves  appear  the  inventors. 
Another  clause  declares  that  the  patent  shall 
be  void,  if  contnuy  to  law  or  prejudicial  and 
inconvenient  to  the  public  in  general,  or  not 
the  invention  of  the  patentee,  or  not  first  in  • 
troduced  by  him  into  this  country.  A  patent 
may  be  shared  among  any  number  of  persons 
up  to  twelve.  The  spedfication  of  a  patent 
must  show  exactly  in  what  the  invention  con- 
sists for  which  a  patent  has  been  granted, 
and  it  must  give  a  detailed  account  of  the 
manner  of  effecting  the  object  set  forth  in 
the  title;  it  must  describe  exactly  what  is 
new  and  what  is  old,  and  must  daim  exclu- 
sive right  t(k4he  former;  the  introduction  ox 
any  part  that  is  old,  or  the  omission  of  any 
part  that  is  new,  equally  vitiates  the  patent 
The  patent  is  granted  on  condition  that  such 
Aill  and  accurate  information  shall  be  given 
in  the  specification  as  will  enable  any  work- 
man or  other  qualified  person  to  make  or 
produce  the  object  of  the  patent  at  the  expi- 
ration of  that  term,  without  any  fiirther  in- 
structions. 

If  a  patentee  finds  that  the  time  allowed 
him  by  the  patent  is  not  suffident  to  remu- 
nerate him  for  the  trouble  and  expense  of 
his  invention  and  patent,  he  may  apply  for 
an  extendon  of  the  term.  Any  person  wish- 
ing to  oppose  the  extension,  must  enter  a 
caveai  at  the  Privy  Council  Office,  and  the 
petitioner  and  enterer  of  the  caveat  are  heard 
by  their  counsel  before  the  Judicial  Com- 
mittee, which  reports  to  the  crown  ;  and  the 
crown  is  authorised,  if  it  shall  think  fit,  to 
grant  new  letters  patent  for  the  same  inven- 
tion  for  a  term  not  exceeding  seven  years 
after  the  expiration  of  the  first  term. 

The  assemblage  in  London,  in  1851,  of  a 
larger  amount  of  manufactured  artides  than 
were  ever  before  collected  in  one  place,  has 
led  to  anxious  discusdons  concerning  the 
patent  laws.  It  has  been  long  felt  that  these 
laws  are  dumsy,  tedious,  costly,  and  ui^ust : 
a  constant  source  of  vexation  to  those  whose 
ingenuity  has  developed  new  machines  or 
processes,  and  who  wish  to  recdve  a  fair 
commercial  advantage  from  that  ingenuity. 
Fordgners  are  still  more  anxious  that  any 
new  combinations  or  inventions  which  they 
may  exhibit  in  England  should  not  be  copied 
by  dishonest  persons  in  this  country,  without 
some  recognized  means  of  securing  a  right 
and  property  to  the  real  inventors.  The 
government,  the  legislature,  the  legal  pro- 
fesdon,  and  the  Commisdoners  for  the  Indus- 
trial Exhibition,  have  all  felt  that  changes  in 
the  existing  patent  laws  are  necessar^ 
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oommiUaoa  hm  been  appointed,  by  different 
bodies,  to  investigate  the  anbjeot.  do  far  as 
relates  to  deiigni  rather  than  to  invenHans, 
certain  improvements  have  been  introduced 
which  are  noticed  xmder  Dksiows.  A  bill  is 
now  before  the  legislature,  intended  to  meet 
some  of  the  evils  of  the  system  generally,  and 
to  apply  specially  in  some  clanses  to  the 
Great  Szhibition ;  but  so  much  diversity  of 
opinion  prevails  oonoeming  the  best  mode  of 
carrying  out  the  improvements,  thai  little  can 
be  said  respecting  the  probable  character  of  the 
future  regulations  on  this  important  subject. 

PAVEMENTS.      [Boadb;    Tbssslatsd 
Flooi^s.] 

PEAELASH.    [PoTASBiuH.] 

PEAKLSi  PEABL  FISHE^^.  A  pearl 
is  a  small  concretion  which  is  fanned  within 
the  hard  envelope  of  a  shell-flsh.  The  pearl 
oyster  nearly  resembles  in  shape  the  common 
English  oyster,  but  is  larger,  being  usually 
about  three  inches  in  diameter.  The  pearls 
are  most  commonly  contained  in  the  shell ; 
but  sometimes  they  are  found  in  the  thickest 
and  most  fleshy  part  of  the  oyster.  A  single 
oyster  will  frequently  contain  several  pearls ; 
and  it  is  on  record  that  one  has  been  known 
to  contain  a  hundred  and  fifty.  The  pearl 
itself  is  supposed  to  be  the  result  of  some 
accidental  deposit  or  extravasation  of  the 
liquor  secreted  by  the  animal  in  the  gradual 
enlargement  of  its  shell — ^veiy  smaU  in  the 
first  instance,  but  increased  by  successive 
layers  of  pearly  matter. 

The  beautiful  substance  called  (somewhat 
expressively)  mother  of  pearly  is  the  hard 
silveiy,  brilliant  internal  layer  of  shells,  es- 
pecially oyster  shells,  and  more  particularly 
the  pearl  oyster.  In  English  oysters  this 
substance  is  too  thin  to  be  workable  for 
manufacturing  purposes ;  but  the  oysters  of 
the  eastern  seas  yield  it  of  considerable 
thickness.  The  brilliant  hues  which  distin- 
guish  mother  of  pearl  do  not  depend  upon 
the  nature  of  the  substance,  but  on  an  ex- 
quisitely fine  series  of  furrows  upon  the  sur- 
face, which  shed  a  brilliant  reflexion  of  colours 
according  to  the  angle  at  which  the  light  falls 
on  them.  Much  care  is  required  in  working 
this  delicate  substance ;  but  it  may  be  cut  by 
saws,  files,  and  drills,  with  the  corrosive  aid 
of  sulphuric  or  muriatic  acid.  It  is  poUshed 
by  colcoihar  of  vitriol.  In  aU  those  orna- 
mental manufactures  where  pearl  is  sidd  to 
be  used  for  flat  surfaces,  such  as  inlaying, 
mosaics,  buttons,  knife-handles,  &c.,  it  is  not 
real  pearl,  but  mother  of  pearl,  that  is  em- 
ployed. 

Xbe  Pearl  FUhery,  or  the  fishing  for  pearl 
oysters,  is  an  important  employment  on  coasts 


where  this  particular  kind  of  fisib  abovpda.  Tb« 
chief  fisheries  are  on  the  west  coasted  Ceylon^ 
on  the  Coromandel  coast,  on  the  shorce  of 
the  Persian  Gulf,  on  the  coast  of  Algiers,  oq 
the  shores  of  the  Sooloo  Islands,  in  the  Bay 
of  Panama,  and  on  the  Paoifio  coast  of  soma 
of  the  South  Amerioaa  States.  The  Ceylon 
fisheiy  is  a  monopoly  of  the  British  govern- 
ment, and  the  Coromandel  fiaheiy  is  a  mono- 
poly of  the  East  India  Company ;  b«t  4h« 
rent  at  which  the  fisheries  are  jlet  out  aeldoin 
pays  more  than  the  expense  of  superintend- 
ence. In  the  Persisn  (S^ulf  the  fisheiy  often 
yields  nearly  100,000/.  of  pearls  in  two  months. 
The  oysters  are  procured  by  diving.  In  the 
Ceylon  fisheiy  about  I30Q  or  liOO  divers  are 
usually  employed.  The  share  of  profile  gives 
each  individual  Ot.  to  6s.  per  di^  for  the  time 
he  is  employed;  the  price  of  ordinary 
labour  being  QtL  per  day.  But  each  bank 
being  available  only  for  one  period,  of  about 
20  days  in  every  7  years,  sometimes  the 
fishery  is  amaUer,  and  aometimea  there  is 
none  at  all ;  and  in  no  season  does  it  last  for 
more  than  80  or  35  dsys,  commeneinf  witli 
the  calm  weather  about  the  Gth  of  March. 
The  divers,  in  0  or  7  fathoms  water,  remain 
immersed  firom  fiO  to  56  seconds,  very  rarely 
longer.  A  reward  being  offered  to  him  who 
should  remain  the  longest  under  water,  it 
was  gained  by  one  who  remained  87  seoonds. 
The  diver's  sack  is  not  fastened  round  hia 
neck,  but  is  attached  to  a  cord  held  by  the 
man  in  the  boat  above  {  and  it  is  pulled  up 
when  full  at  the  signal  of  the  diver,  who,  if 
he  choose,  is  drawn  pp  with  it  So  Ur  from 
the  occupation  being  unhealthy,  it  is  the  b^ef 
of  the  natives  that  divers  live  longer  than 
other  labourers ;  and  it^  short  season  is  held 
as  a  gainful  holid^  by  the  divers  themselves, 
who  at  other  times  are  engaged  in  ordinary 
labour.  If  the  oyster  is  taken  before  aeven 
years  old,  its  pearls  are  impeifectly  de- 
veloped. 

When  the  oysters  an|  brought  to  land,  they 
are  thrown  into  a  pit  and  allowed  to  rot, 
whereby  the  pearls  can  be  extracted  without 
ii\jury  to  their  delicate  structure.  The  pearls 
do  not  undergo  much  preparation  to  fit  them 
for  ornament,  as  sn  in-egularly  shipped  pearl 
is  regarded  as  being  but  little  inferior  to  a 
symmetrical  one.  Various  lands  of  drills  are 
employed  to  bore  holes  through  the  pearls ; 
and  the  powder  of  ground  pearls  is  aome- 
times  employed  to  polish  then;. 

A  vessel  arrived  at  London  in  the  eai^ 
part  of  1851  from  Panama,  with  qo  fewer 
than  2,104,000  pearl  shells ;  to  be  nse4,  we 
may  presume,  ss  mother  of  pearl.  Tfaia 
the  largest  importation  ever  known* 
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The  mode  of  imitating  pearls  is  described 
Qfldef  QtUi. 

PEAT  is  &  Btibstanee  of  Tegetable  origin, 
fonnd  wherever  the  soil  has  been  long  soared 
with  water  which  has  no  outlet  and  doea  not 
completely  evaporate  by  the  heat  of  the  sun. 
When  dried  peat  is  examined,  it  is  found  to 
consist  of  roots  and  fibres  in  every  stage  of 
decomposition,  firbm  the  natural  wood  to  the 
completely  bliUik  vegetable  mould.  J^m 
the  nature  of  its  formation  under  the  surface 
Of  the  water,  it  acquires  a  portion  of  tannin, 
which  has  the  property  of  preserving  animal 
and  vegetable  matter  from  decomposition. 
Hence  large  branches  and  trunks  of  trees  are 
found  imbedded  in  peat,  which  have  no  mark 
of  decomposition,  except  what  may  have  taken 
place  before  the  wood  was  completely  im- 
mersed in  the  peat.  Peat  contains  iJl  the 
elements  of  the  richest  manure,  and  may  by 
an  easy  process  be  converted  into  humus :  for 
this  purpose  the  agency  of  alkalies  is  the  most 
effectual-  If  the  tannin  be  decomposed,  that 
of  the  vegetable  fibre  will  go  on,  and  soluble 
humus  wul  be  formed.  When  peat  is  newly 
dug  up,  if  caustic  lime  be  added  to  it  before  it 
is  dry,  the  moisture  of  the  peat  slakes  the 
lime,  which  acts  on  the  gallic  acid  in  the  peat 
and  neutralises  it.  If  this  mixture  be  then 
excited  to  fermentation  by  the  addition  of 
animal  matter,  such  as  urine  or  dung,  oi^gen 
is  absorbed  and  carbonic  acid  evolved;  and 
the  residue  is  converted  into  an  excellent  ma- 
nure, containing  much  soluble  humus.  The 
same  may  be  effected  more  slowly  by  mixing 
peat  Avith  clay  or  marl,  and  allowing  the  mix- 
ture to  remain  exposed  to  the  atmosphere  for 
a  considerable  Ume,  frequently  turning  it 
But  nothing  accelerates  Uiis  process  like  the 
addition  of  putrescent  animal  matter,  which 
acts  as  a  ferment  and  greatly  hastens  the 
decomposition. 

The  soils  for  which  peat  forms  the  best 
manure  are  the  chalky  and  clayey.  Sand  has 
too  little  tenacity;  it  lets  the  gases  produced 
by  the  decomposition  escape,  instead  of 
attracting  them,  as  clay  and  chalk  do,  and 
thus  preventing  their  escape. 

Coincident  with  the  present  Flax  movement 
is  an  enterprise  for  converting  the  peat  of  Ire- 
land into  charcoal.  The  Irish  Amelioration 
Society  has  already  made  a  good  beginning 
in  this  work.  The  charcoal  thus  obtained 
is  not  only  liighly  valuable  in  the  smelting  of 
iron  and  other  metals,  but  comes  into  action 
as  a  most  useful  ally  in  the  sanitary  and  eco- 
nomical measures  that  are  now  making  such 
progress.  As  a  deodoriser,  it  is  the  best  sub- 
stance yet  discovered,  and  by  its  figency  the 
most  offensive  matter  is  converted  into  per- 


fSsoil^  inoftmsiTe  and  highly  nutritious  ma- 
nure, tt  has  already  been  largely  contracted 
for,  to  purify  the  sewerage  of  the  metropolis, 
and  to  convert  its  nuisances  into  a  source  of 
profit  As  the  manufacture  of  this  charcoal 
increases,  the  inducement  to  reclaim  land 
will  be  multiplied.  Already  round  each  char- 
coal factory  a  rim  of  cottage  gardens  spreads, 
and  the  land,  relieved  firom  the  load  of  other- 
wise unprofitable  peat,  produces  the  crops  of 
a  virgin  soil. 

A  British  and  Irish  Peat  Company,  too,  is 
in  process  of  formation,  in  which  English 
capitalists  propose  to  assist  in  the  work.  This 
company  was  suggested  with  reference  rather 
to  Bartmoor  peat  than  to  Irish  peat ;  but  if 
available  for  one,  it  would  also  for  the  other. 
The  company  profess  to  be  able  to  obtain 
naphtha,  paraffine,  fixed  oil,  volatile  oil, 
acetate  of  lime,  and  sulphate  of  ammonia, 
from  peat,  at  profitable  prices ;  but  the  cor- 
rectness of  the  calculations  requires  the  test 
of  experience. 

PEDAL.  In  musical  instruments  pedals  are 
of  two  kinds  : — 1.,  those  keys  wliich  are  acted 
on  by  the  feet  of  the  performer ;  2,  the  levers 
acting  on  the  swell  of  the  organ,  and  on  the 
stops ;  and  also  those  of  the  pianoforte  and 
harp.  The  foot  pedals  of  the  organ  play  cer- 
tain keys ;  the  stop-pedals  or  levers  of  the 
same  instrument  bring  into  play  distinct 
groups  of  pipes ;  the  foot  pedal  of  the  piano- 
forte raises  Uie  dampers  from  certain  strings ; 
the  foot  pedals  of  the  harp  raise  the  tone  of 
the  strings  half  a  note. 

PEDOMETER.  This  ingenious  instru- 
ment, in  the  shape  of  a  small  watch,  enables 
a  person  to  tell  what  space  of  ground  he  has 
walked  or  ridden  over.  The  instrument  is  so 
constructed  that  when  the  body  of  the  traveller 
is  raised,  either  by  the  spring  of  his  foot,  or 
the  motion  of  his  horse,  a  lever  is  made  to 
act  upon  the  wheel-work  of  the  instrument, 
and  an  index  or  hand  on  the  dial  plate  points 
to  the  figures  which  denote  the  number  of 
miles  passed  over. 

PE'KEA  is  the  name  of  a  plant  inhabiting 
Guiana,  and  furnishing  the  Saouari  NuU  of 
the  shops.  The  shell  is  brownish  and  rugged, 
and  contains  a  kernel  of  a  soft  consistence, 
and  of  the  most  delicate  butteiy  quality.  It 
is  by  far  the  best  of  the  South  American  nuta 
that  are  brought  to  England,  and  much 
superior  to  our  own  walnuts  and  filberts. 

PEMBROKESHIRE.  In  this  Welsh  county, 
forming  the  south-west  projection  of  the  prin- 
cipality, much  useful  mineral  produce  is  fonncL 
The  anthracite  or  stone  coal  tract  bisects  the 
county ;  it  is  a  continuation  of  the  great  ooal* 
basin  of  South  Wales,  which  extends  orev  the 
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whole  coast  of  Caermarthen  Bay.  Copper-ore 
has  heen  found  in  small  quantities  in  the 
ndghboorhood  of  Si.  David's,  bat  not  snffident 
to  repay  the  oost  of  woridng.  Slate-quarries 
are  opened  in  the  Precelli  Mountains  and  near 
St  David's ;  the  quality  of  the  slates  is  inferior 
to  those  of  North  Wales.  Coal  is  the  only 
mineral  besides  slate  which  is  worked  in 
Pembrokeshire :  it  is  of  that  description  called 
anthracite,  or  stone-coal.  The  best  coal  is 
raised  at  Landshipping,  on  the  shore  of  Mil- 
ford  Haven.  A  considerable  quantity  of  good 
coal  is  also  raised  at  Snsmoor  and  Kilgetty, 
whence  it  is  conveyed  by  a  railway  to  the  sea 
at  Saundersfoot,  where  a  dock  has  been  buUt. 

The  soil  in  different  quarters  is  very  varied; 
and  the  state  of  agricultore  is  as  various  as 
the  soiL  Considerable  advances  have  been 
made  of  late  years,  but  a  general  want  of 
capital  among  the  IkrmerB  prevents  any  nqpid 
progress. 

Pembrokeshire  has  not  much  pretensions  to 
the  character  of  a  manufncturing  county.  FtMh- 
guord  is  remarkable  for  little  besides  a  fine 
fishing  ground  near  the  bay,  frequented  by 
small  craft  from  Liverpool.  The  port  is 
capable  of  accommodating  100  sail  of  mer- 
ehantmen.  The  principal  exports  are  com 
and  butter;  the  imports,  coal,  culm,  lime- 
stone, &c.  If,  however,  the  South  Wales 
Railway  should  be  carried  to  Fishguard  as 
originally  planned,  it  would  become  a  place  of 
commerdal  importance.  Haverfordwett  is 
principally  occupied  by  shopkeepers,  mechanics, 
and  persons  of  moderate  independent  fortune, 
for  whom  the  cheapness  of  the  place  is  an 
attraction.  The  river  Cleddy  is  navigable  at 
spring  tides  to  Haverfordwest,  for  vessels  of 
100  tons  burthen.  Milord  was  a  highly  pro- 
sperous town  till  the  removal  of  the  dock- 
yard and  packet  establishment. 

Pembroke  Dockyard  is  the  most  important 
establishment  in  the  county.  It  is  situated  at 
Pater,  about  two  miles  firom  Pembroke,  on 
the  shores  of  Milford  Haven.  The  naval 
dockyard  and  arsenal  were  removed  from 
Milford  to  this  spot  m  1814.  The  two  together 
occupy  about  60  acres ;  the  dockyard  is  one  of 
the  most  complete  in  the  kingdom,  capable  of 
building  five  or  six  first-rates  and  many  smaller 
vessels  at  the  same  time.  In  respect  to  ropes, 
anchors,  machinery,  it  is  not  so  celebrated  as 
some  of  the  other  royal  dockyards.  Steamers 
ply  regularly  fiK)m  Bristol  to  Pater;  and  the 
neighbourhood  of  the  dockyard  is  gradually 
becoming  flourishing. 

MUfoid  Haven,  near  and  beyond  the  dock- 
yard, is  being  strongly  fortified.  Towers,  forts, 
and  batteries  are  being  constructed  at  different 
spots.    These  works  have  been  eommenced 


because  it  has  been  felt  that  the  shipping  and 
dockyard  were  in  a  somewhat  nnpzoteeted 
state. 

PEN  MANUFACTURE.  Among  the  smaU 
articles  of  daily  use,  few  are  more  important 
than  pens,  and  few  exhibit  more  remaritably 
the  application  of  the  factory  system  to  the 
production  of  cheap  implements. 

Under  Fbathebs,  the  reader  will  find  an 
account  of  the  mode  of  preparing  gooae-qoills 
for  pens.  Of  the  common  method  of  miJdng 
pens  by  hand  it  is  not  necessary  to  speak ;  we 
shall  therefore  only  say  a  few  words  upon  the 
manufacture  of  quiU  nibs.  The  barrel  of  the 
quill  in  the  first  place  has  both  ends  out  oft, 
and  is  divided  down  the  centre;  the  halves 
are  then  laid  on  their  convex  ^e  and  the 
edges  shaved  smooth;  after  this  they  are 
divided  into  three  or  four  lengths  each,  and 
the  end  of  each  length  is  made  into  a  pen  by 
a  small  machine,  which  at  one  time  makes  the 
slit  and  outs  the  shoulders;  they  are  then 
finished  by  being  nibbed  by  hand.  Pens 
are  shaped  difierently  according  to  the  kind 
of  writing  for  which  they  are  intended. 

Owing  to  the  constant  necessity  for  mend- 
ing quiU  pens,  the  loss  of  time  consequent 
thereon,  and  the  inequality  of  the  writing,  an 
immense  amount  of  labour  and  ingenuity  has 
been  employed  to  produce  some  more  durable 
substitute.  The  only  substitute  which  has 
attained  to  anything  like  general  use  is  the 
steel  pen ;  but  long  before  their  general  intro- 
duction, metallic  pens  of  other  kinds  were 
tried;  sometimes  silver,  when  inttoded  for 
presents ;  sometimes  brass,  when  intended  to 
accompany  cheap  brass  inkstands  that  used  to 
be  made  some  years  ago.  One  of  the  first 
attempts  to  combine  the  elastiaty  of  quill 
pens  with  increased  durability  consisted  in 
arming  the  points  with  metallic  nibs ;  but  the 
improvement  was  not  adequate  to  the  in- 
creased oost  Another  class  of  improvements, 
or  suggested  improvements,  was  the  intro- 
duction of  pens  whose  nibs  should  be  formed 
of  precious  stones.  One  kind  consisted  of  a 
tortoiseshell  tube  or  barrel,  with  smaU  firag- 
ments  of  diamond  or  ruby  imbedded  in  the 
nib.  Another  kind  contained  a  nib  of  ruby  set 
in  fine  gold,  and  such  pens  have  been  said  to 
last  six  years  without  ii^ury.  Some  have  also 
been  formed  of  rhodium  nibs  set  in  gold. 
Pens  of  gold,  of  sQver,  and  of  gold  alloyed 
with  silver,  are  occasionally  made. 

But,  as  we  have  said,  steel  is  the  only 
material  which  has  suocessfblly  competed  with 
the  quill.  The  present  generation  has  wit- 
nessed a  descent  firam  sixpence  a  piece  to  six- 
pence a  gxoss.  Steel  pens  are  now  manu- 
factured to  an  lonount  in  quantity  and  at  m 
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cost  80  small  as  hardly  to  be  credible.  PUTerent 
makers  have  different  modes  of  operation,  but 
the  following  will  give  a  general  idea  of  the 
method  employed.  In  the  first  place  flat 
pieces  of  steel  are  cat  out,  of  the  shape  re- 
quii*ed|  by  a  stamping-press ;  they  are  then 
placed  under  another  press,  which  pierces  the 
holes  and  cuts  Uie  sUts ;  and  they  are  struck 
into  theh'  convex  shape  by  a  third  press.  They 
are  then  polished  and  tempered.  The  polish- 
ing is  managed  in  rather  a  curious  maimer ; 
a  quantity  of  pens  are  shut  up  in  an  iron 
cylinder,  leaving  ft  considerable  apace  un- 
occupied ;  this  cylinder  is  attached  at  each 
end  to  a  crank,  the  axe^  of  which  are  con^ 
ncctcd  by  a  wheel  and  ^et  in  motbn  by  a 
handle  or  by  machinexy.  Thog  by  being 
rubbed  against  each  other  the  pens  come  out 
well  polished,  and  with  all  the  hum  or  sharp 
angles  left  by  the  cutting-presses  rubbed 
smooth.  Birmingham  is  the  great  seat  of  the 
steel  pen  manufacture ;  some  of  the  manu> 
facturers  have  line  manufacturing  establish* 
ments,  and  make  several  Imndred  millions  of 
pens  annually.  Mr.  Albert  Smith  in  his 
**  Month  at  Constantinople,"  gives  us  a  curious 
instance  of  the  spread  of  English  manu- 
factures all  over  the  world.  At  Constantinople 
lie  saw  a  Turk,  seated  on  the  wall  of  a 
cemetery,  and  exliibiting  a  tray  of  Birmingham 
steel  pens  for  sale. 

Fountain  pens  are  so  niade  as  to  hold  a 
reservoir  of  injc.  Masic  pens  are  formed  so  as 
to  make  large  dots  as  well  as  strokes.  The 
geometric-pen  is  an  ingenious  mathematical 
instrument  for  drawing  curves. 

PENCILS.  Th6ire\i-\inownUack'itadpencU 
i3  made  by  cutting  black-lead,  or  plumbago, 
into  tliin  plates  with  a  saw,  and  again  into 
strips  as  wide  as  the  plate  is  thick.  These 
strips  are  then  laid  in  a  groove  in  a  piece  of 
cedar,  upon  which  is  glued  another  and  thinner 
piece :  the  whole  is  afterwards  rounded  by  a 
plane  adapted  to  that  purpose.  The  finest 
plumbago  is  obtained  from  a  mine  in  Cum* 
bcrland.  [Fluudaoo.]  Some  penoiU  are  filled 
with  coloured  chalk  instead  of  black-lead. 

The  ever-poiiUed  pencil  is  an  instrument  for 
using  cylindrical  pieces  of  black-lead,  wluoh 
ore  forced  forward  in  tlie  pencil  just  so  far  as 
to  allow  tliem  to  be  used  without  breaking. 
The  leads  are  manufactured  of  different  thick* 
ncH&es,  and  the  pencil-cases  are  marked  with 
a  letter  to  correspond  with  Uie  lead  required 
for  it 

The  pencils  for  using  liquid  colours  or 
paints  are  of  course  wholly  different  from 
those  just  described.  They  ara  made  of  hog's 
bristles,  camel's  hair,  fitch,  sable,  J^  Those 
of  a  loi'ge  and  common  kind  are  described 

yoL.  I. 


under  Bbush  MAUNa.  The  soft  pencils  for 
artists  are  made  as  follows : — The  tail  of  tlie 
animal  (sable,  badger,  marten,  &c.)  is  scoured 
in  a  solution  of  alum ;  then  steeped  for  several 
hours  in  luke-wann  water ;  then  diied  in  linen 
cloths ;  and  finally  combed  out  regularly.  The 
hauv  are  seized  with  pincers,  and  cut  off  near 
the  skin;  and  the  httle  parcels  of  hair  are 
sorted  into  groups  according  to  their  length. 
A  few  hairs  are  then  taken  enough  for  one 
pencil,  and  placed  in  a  Uttle  receptacle  which 
holds  them  while  a  thread  is  bound  round 
near  the  roots.  The  base  of  tlie  pencil  is 
them  trimmed  fiat  by  scissors.  The  hairs 
thus  prepared  are  fitted  either  into  quills  or 
into  tin  tubes.  The  quills  are  those  of  swans, 
geese,  dueks,  lapwings,  pigeons,  or  larks,  ac- 
cording to  the  size  of  the  pencil.  Each  quill 
is  softened  and  swelled  in  hot  water:  snd  the 
bunch  of  hairs  is  introduced  at  Uie  larger  end, 
and  pulled  forward  by  a  simple  apparatus  to 
the  smaller  end,  where  tlie  shrinking  of  the 
quill  binds  the  hairs  closely.  The  great  art  in 
pencil  making  is  so  to  arrange  tlie  hairs  that 
their  ends  may  bo  made  to  eonverge  to  a  fine 
point  when  moistened  and  drawn  between  tlie 
Ups;  and  it  is  said  that  females  are  more 
successful  then  men  in  preparing  the  small 
and  delicate  pencils. 

PENNSYLYANU.  This  is  one  of  the 
most  busy  and  commercial  states  of  the 
American  Union.  It  abounds  in  minerals. 
From  the  western  declivity  of  the  Alleghany 
Mountains  the  bituminous  coal-fields  of  Penn- 
sylvania extend  into  Maryland  and  Virginia, 
and  occupy  many  thousands  of  square  miles ; 
this  coal  is  mostly  wrought  in  the  neighbour- 
hood of  Pittsburg,  where  it  is  used  for  manu  • 
faetnring  purposes.  The  antliraoite  coal-field, 
which  Uea  to  the  east  of  the  Blue  Bidge,  is 
also  of  great  ei^tent,  and  is  wrought  to  some 
extent  Iron-ore  is  in  abundance,  and  lime- 
stone oeeurs  in  all  parts  of  the  state. 

The  most  important  manufactures  of  Penn- 
sylvania are  those  of  iron.  So  far  back  even  as 
1840  there  were  213  furnaces,  which  produced 
08,305  tons  of  cast-iron,  and  100  forges,  «fco., 
which  produced  87,244  tons  of  bar  iron.  There 
were  235  woollen  manufactories,  337  fulling- 
miUs,  and  106  cotton  manufactories.  The 
quantity  of  bituminous  coal  obtained  was 
11,020,054  bushels.  Steam-engines  are  manu- 
factured to  a  large  amount,  chiefly  at  Pitts- 
burg; and  there  are  numerous  otlier  mann* 
foctures.  The  most  important  canal  in 
Pennsylvania  extends  from  Philadelphia,  in- 
cluding a  railroad  of  37  niiles,  over  tba 
Alleghany  Moimtains,  to  Pittsburg,  400  miles. 
There  are  several  other  large  canals  and 
numerous  small  ones.    The  railroads  ar 
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more  numerous;  firom  Columbia  to  Phila- 
delphia, 81  miles;  Philadelphia  to  Beading, 
95  miles;  Tamaqua  to  Williamsport,  106 
miles ;  and  many  others.  Pennsylvania  is,  in 
short,  one  of  the  most  enterprising  of  the 
states ;  and  Pittsburg  [the  largest  town  next 
to  PhUadelphia),  is  a  great  centre  of  manu- 
factures. As  to  the  monetary  credit  of  the 
State,  in  respect  to  loans  and  bonds,  we  hate 
nothing  to  do  with  it  here. 

PEPPER.  This  powerful  condiment  is 
obtained  from  an  Asiatic  plant  called  Piper 
Nigrum.  The  best  comes  from  Malabar ;  the 
worst  firom  Java  and  Sumatra.  The  plant  is 
allowed  to  grow,  trained  to  the  stems  of  other 
trees,  for  four  years  before  the  fhiit  can  be 
collected.  The  fruit  or  berries  are  gathered 
when  yet  green,  before  they  are  perfectly  ripe, 
and  ai'e  quickly  dried  on  mats,  by  which  they 
turn  black ;  and  this  constitutes  black  pepper. 

White  pepper  is  the  same  fruit  freed  from. 
the  outer  rind;  for  this  purpose  the  ripe 
berries  are  steeped  in  water,  which  allows  the 
rind  to  be  easily  removed. 

Black  pepper  contains  a  great  variety  of 
proximate  chemical  principles;  such  as  an 
acid  resin^  a  volatile  oil,  extractive  matter, 
gum,  malic  and  tartaric  acids,  piperin,  bas- 
sorin,  and  several  salts.  The  white  pepper 
has  a  less  powerful  odour  and  taste  than  the 
black.  The  odour  of  pepper  is  attributed  to 
the  volatile  oil,  and  the  pungent  taste  to  the 
resin.  Pepper  is  used  to  some  small  ex- 
tent in  medicine,  but  much  more  as  a  stimu- 
lant or  condiment  with  food.  Notwithstanding 
the  large  consumption  in  Europe,  the  Chinese 
are  the  great  consumers ;  for  among  them  it 
appears  to  hold  a  more  important  place  than 
among  European  nations. 

Cayenne  pepper  is  obtained  from  Capsioum. 

The  importation  of  pepper  into  the  United 
Kingdom  during  the  last  three  years  amounted 
to  the  following  quantities : — 

1848 8,125,645  lbs. 

1849  4,796,042  „ 

1850 8,082,518  „ 

The  smallness  of  the  import  in  1849  is  not 
explained  in  the  government  tables. 

PERAMBULATOR,  is  an  instrument  for 
measuring  distances  on  roads.  It  consists 
principally  of  a  wheel  upon  which  it  runs,  and 
an  index  which  shows  the  number  of  turns  of 
the  wheel  reduced  into  miles,  furlongs,  poles, 
and  yards.  The  carriage  or  stock,  which  is 
divided  in  order  to  receive  the  whee^,  is  made 
of  wood,  and  is  about  three  feet  long.  At  one 
end  is  a  handle  for  the  person  who  uses  it, 
and  the  other  is  furnished  with  sockets  in 
which  the  axle  of  the  wheels  turns.  Upon 
the  stock  and  just  in  front  of  the  handle  is 
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the  dial-plate,  with  its  two  hands  by  which  the 
distance  is  registered.  The  wheel  is  %\  feet, 
or  I  pole,  in  circumference;  and  upon  one 
end  of  its  axis  is  a  small  pinion,  which  works 
into  a  similar  pinion  at  the  end  of  a  rod  pass- 
ing up  the  stock  or  carriage  to  the  woria 
beneath  the  dial-plate.  Motion  is  comma- 
nicated  by  means  of  this  rod  to  a  worm  or 
micrometer-screw,  which  turns  once  round  fur 
each  revolution  of  the  cairiage-wheel  of  the 
perambulator.  This  worm  works  into  a  wbed 
of  80  teeth,  which  is  moved  forwanl  one 
tooth  for  cveiy  \  pole,  and  canies  a  hand  or 
index,  which  makes  one  revolution  for  40  poles 
or  one  furlong.  On  the  axis  of  this  wheel  is 
a  pinion  of  8  teeth,  which  moves  a  wheel  d 
160  teeth.  This  last  wheel  carries  another 
hand,  which  makes  one  revolution  for  80  of 
the  former,  that  is  for  ten  miles.  The  move- 
ments of  the  two  index-hands  thus  shew  tlie 
miles  and  furlongs  passed  over. 

There  are  other  instruments  for  the  sanie 
or  similar  purposes,  bearing  different  names, 
as  Waywiaer  and  Odometer;  but  the  con- 
struction of  all  of  them  is  very  similar.  Wa^- 
witer  is  the  name  generally  given  to  that 
form  of  the  instrument  which  is  applied  to  a 
carriage,  in  which,  by  a  slight  adaptation  to  one 
of  the  wheels  of  the  carriage,  the  instmmeot 
is  made  to  register  the  number  of  turns  of 
such  wheel,  in  the  same  manner  as  the  Per- 
ambulator. 

PERCH,  or  POLE.  This  measure,  thoogli 
now  mostly  used  as  a  square  measore  (a 
perch  usually  meaning  a  square  perch,  or  a 
square  of  a  perch  in  length  and  bi^eadth),  was 
originally  a  measure  of  length,  arising  ont  of 
the  custom  of  measuring  small  portions  of 
Isnd  by  a  staff  or  pole.  A  perch  is  the  qoaiter 
of  a  chain,  and  a  square  perch  contains  30| 
square  yards. 

PERCUSSION   CAPS.     [Caps,  Pebocs 

filON.] 

PERFUMERY.  The  pomatums,  essential 
oils,  distilled  spirits,  pastes,  pastilles,  essences, 
&e.,  which  make  up  the  fragrant  store  of  tbe 
perfumer,  require  different  chemical  proee^se^ 
for  their  manufacture.  Distilling  in  some 
cases,  infiision  in  others,  decoction  in  a  tliH 
pressure  in  a  fourth,  evaporation  in  a  fifth, 
and  so  on.  The  reader  will  find  a  few 
details  on  these  subjects  under  Essence,  Oil, 
Pastille,  Povatuv,  &c 

PERSIA.  This  ancient  and  celebnt^ 
countiy  is  neither  in  industry  nor  commerce 
so  important  as  nature  has  fitted  it  to  be.  The 
slothful  despotism  of  an  Asiatic  country  is » 
sad  bar  to  advancement.  Agriculture  is,  how- 
ever, well  understood  and  carefhlly  aUendod 
to,  as  is  evident  from  the  means  of  irrigation 
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employed,  and  especiaUy  the  subtemmeouB 
aqueducts.  Rice,  wheat,  and  barley  are  the 
most  usual  crops;  but  there  are  also  millet, 
maize,  tel,  or  sesamum,  dal,  a  species  of  vetch, 
and  several  kinds  of  beans  and  peas.  Cotton, 
indigo,  sugar,  tobacco,  and  madder,  are  raised 
in  many  places,  but  especially  in  Mazanderan. 
Fruit  trees  and  garden  vegetables  are  culti- 
vated in  great  plenty. 

Iron  is  abundant  in  many  places,  but  it  is 
not  much  worked.  Lead,  copper,  antimony, 
rook-salt,  and  bitumen,  are  among  the  mineral 
products  of  the  country. 

Among  the  commercial  towns  of  Persia, 
Tabriz  has  fallen  from  its   once  flourishing 
condition.    Kermantkah  carries  on  a  eonsi- 
derable  commerce.    Dorak  is  celebrated  for 
its  manufacture  of  Arabian  cloaks .    At  Skutter 
there  is  a  considerable  manufacture  of  woollen 
stuffs.    Shiraz  carries  on  a  considerable  trade 
with  Yezd,  Ispahan,  and  Bushire ;  and  has 
manufactures  of  cotton,  glass,  iron,  gunpowder, 
swords,  and  wine.    It  is  iJso  distinguished 
for  the  otto  of  roses  procured  from  the  rose- 
gardens  in  the  neighbourhood.    Lar  in  Laris- 
tan,  is   celebrated  for   the  manufacture  of 
swords,  muskjtfts,  and  cotton  cloth.    The  bazar 
is  the  noblest  structure  of  that  kind  in  Persia. 
At  Kerman  trade  and  manufactures  are  con- 
fiiderable.    The  bazar,  which  is  extensive  and 
well  built,  is  abundantly  supplied  with  articles 
of  every  description ;  and  there  are  nine  large 
caravanserais  within  the  walls,  and  a  number 
of  inferior  ones   both  within   and  without 
Herat  and  Mushed  are  among  the  most  com- 
mercial towns  of  Persia.    Near  Nishapoor  are 
the  famous  turquoise  mines.      Tezd  is  re- 
markable as  a  commercial  and  manufacturing 
town.    Its  commercial  importance  arises  from 
the  caravan  routes,  which   here   cross  one 
another,  and  thus  connect  it  with  all  parts  of 
Asia. 

The  manufactures  of  Persia,  though  not 
adequate  to  so  large  an  Empire,  are  still 
numerous  and  of  various  kinds.  In  the  manu- 
facture of  some  articles  the  Persians  are  still 
distinguished,  as  in  several  kinds  of  silk  stuffs, 
especially  brocades,  and  sword-blades,  leather, 
carpets,  felt  of  camel-hair,  and  jewellery.  No 
machinexy  being  used  in  the  Persian  manu- 
factures, the  cotton  and  silk  goods  introduced 
by  the  British  have  obtained  a  ready  sale 
owing  to  their  cheapness. 

The  internal  commerce  of  Persia  is  very 
considerable,  though  managed  in  a  slow  and 
clumsy  manner.  The  different  regions  wliich 
compose  tins  extensive  empire  differ  consider- 
ably in  their  natural  productions,  and  the 
transport  alone  of  commodities  gives  occu- 
pation to  a  great  number  of  merchants  and 


other  people.  To  this  must  be  added  the 
produce  of  the  manufactures,  and  the  numer- 
ous articles  which  are  brought  into  Persia 
from  the  neighbouring  countries,  especially 
from  India,  and  are  distributed  all  over  the 
country.  This  commerce  is  entirely  caiTied 
on  by  caravans;  which  usually  comprise  a 
very  large  number  of  persons  and  animals  of 
burden,  and  have  regular  defined  routes  across 
the  empire  in  various  directions. 

So  completely  is  Persia  shut  out  from  direct 
intercourse  with  European  countries,  that  the 
export  of  British  commodities  to  that  country 
is  extremely  trifling;  it  is  only  through  in- 
direct channels  that  commercial  intercourse 
is  maintained  between  the  two  countries. 

PERSPECTIVE  is  the  name  given  to  the 
branch  of  art  in  which  the  rules  for  correct 
drawing  are  laid  down.  It  is  usually  divided 
into  Linear  Penpective,  in  which  form  and 
outline  alone  are  considered;  and  Aerial  Per- 
spective^ in  which  the  effects  of  the  atmosphere, 
&c.,  on  distinctness  are  considered.  But  what 
is  commonly  meant  by  the  word  is  that  which 
appertains  to  linear  perspective.  The  rules 
of  perspective  exhibit  a  curious  combination 
of  principles  derived  from  the  science  of 
optics,  with  others  depending  on  pictorial  or 
artistic  principles. 

PERTHSHIRE.    In  this  Scottish  county 
the  plantations  have  been  much  extended  of 
late  years,  and  many  districts  have  been  co- 
vered with  them.    Oak,  ash,  birch,  beech,  elm, 
lime,  alder,  plane,  and  larch  trees,  are  planted, 
though  not  so  extensively  as  the  fir  tribe.   The 
most  valuable  tract  is  tlie  Carse  of  Gorae,  the 
district  watered  by  the  Isla  and  its  tributaries 
the  Ericht  and  the  Airdle,  and  comprehending 
a  poi-tion  both  of  Forfarshire  and  Perthshire. 
The  Carse  of  Oowrie,  Stratheam,  and  the 
valleys  of  the  Teith  and  the  Forth,  yield  good 
crops  of  wheat ;  but  in  the  midland  districts 
oats  and  barley  are  the  principal  grain  crops. 
Turnip  cultivation  is   carried  on  to  a  con- 
siderable extent    The  chief  article  of  agricul- 
tural produce  is,  however,  the  potato,  of  which 
gi'eat  quantities  are  yearly  shipped  for  London. 
The  cotton  and  linen  manufactures  are  vexy 
extensively  carried  on  in  this  county :  Stanley 
is  the  principal  seat  of  the  one,  Dundee  of 
the  other,    Woollens  and  silks  are  also  woven, 
the  latter  at  Pertli.    It  was  the  cheapness  of 
labour  which  led  to  the  establishment  of  the 
cotton  manufacture  in  this  part  of  Scotland ; 
for  it  is  not  so  well  suited  as  the  Glasgow 
district,  in  respect  either  to  the  supply  of  coal 
or  to  convenience  of  shipment,  to  a  manufac- 
ture on  the  factory  system. 

PERU.    In  this  once  celebrated  and  still 
interesting  country  the  forests  supply,  besides 
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timber,  yanilla,  Barsaparilla,  copaiva,  caout- 
chouc, dye-woods,  medicinal  bark,  resins  and 
gums,  indigo,  and  a  number  of  other  useful 
products.  The  cultivated  lands  yield,  accord- 
ing to  their  latitude  and  elevation,  olives, 
sugar,  bananas,  yams,  roandioc,  grain,  and 
many  other  useful  plants. 

The  Peruvian  Indians  consume  a  veiy  small 
quantity  of  European  manufactured  articles. 
Only  the  Creoles  dress  in  European  stuffs. 
There  are  some  manufactures  of  cordovan 
leather,  and  some  tanneries  and  soap-houses. 
The  iron  utensils,  such  as  hatchets,  scissors, 
(bo.,  made  in  Caxamarca,  are  highly  valued. 
In  the  largo  towns  many  persons  are  occupied 
with  making  vessels,  utensils,  and  omamepts 
of  gold  and  silver.  The  country,  is  too  moun- 
tainous to  admit  the  making  of  carriage-roads 
in  the  interior.  Mules  and  llamas  are  gene- 
rally used  by  travellers  and  for  the  transport 
of  merchandise.  Six  great  roads  ti*averse  the 
conntxy  fix)m  west  to  east ;  and  the  goods  im- 
ported from  foreign  countries  are  sent  by 
these  roads  into  the  interior  of  Peru.  The 
goods  exported  are  chiefly  gold,  sugar,  and 
saltpetre.  The  principal  harbours  from  which 
the  exports  are  made,  are — Payta,  Lambay- 
cque,  Callao,  Pisco,  Islay,  Arica,  and  Yquique. 
Peru  is  beginning  to  share  the  advantage  of 
steam  navigation  on  the  Pacific. 

The  British  produce  and  manufactures  ex- 
ported to  Peru  in  1B49  amounted  in  value  to 
878,2SU.  The  imports  from  Peru  into  Great 
Britain  amounted  in  the  same  year  to  (official 
value)  1,037,003/. 
PERUATAN  BARK.  [Cinchona.] 
PESTH.  This,  the  greatest  city  in  Hun- 
gaiy,  has  considerable  industrial  and  com- 
mercial acUvity.  The  manufactures  are  silk, 
cotton,  leather,  jewellery,  and  musical  instru- 
ments ;  that  of  tobacco  is  a  government  mono- 
poly. Pesth  has,  next  to  Vienna,  the  greatest 
trade  of  any  city  on  the  Danube.  It  has  four 
fairs,  each  of  which  lasts  a  fortnight.  The 
principal  articles  sold  are  manufactures,  co. 
lonial  produce,  catUe,  wine,  wool,  tobacco,  and 
raw  hides,  honey,  wax,  <bo.  The  disasters  of 
this  interesting  city  during  the  lamentable 
war  of  1848-0  form  no  part  of  our  present 
suk^ect  The  relations  between  Pesth  and  its 
sister  town  are  noticed  elsewhere.     [Buda.] 

PETERSBURGH,ST.  This  celebrated  city 
is  not  only  the  capital  but  the  greatest  manufac- 
tunng  city  of  the  Russian  empire.  There  are 
above  two  hundred  manufactories  of  different 
descriptions,  some  carried  on  by  private  indi- 
viduals, of  silk,  cotton,  woollen,  leather,  glass, 
gold  and  silver  articles,  watches,  surgical  in- 
struments, paper,  snuff  and  tobacco,  sugar, 
Ac,    There  are  others  which  the  government 


has  considered  It  advisable  to  cany  on  Ytpoo  its 
own  account ;  such  are  the  great  mannfaetory 
of  tapestry,  a  large  mannfactoiy  of  aqum  fortiv, 
an  assay-office  and  a  mint,  a  plate-glass  inanii> 
factory,  a  porceliun  manufactory,  a  great  mana- 
factory  of  cotton  and  linen,  and  a  cannon- 
foundry  and  powder-mills. 

The  commerce  of  St  Potenbnrgh  is  very 
considerable.  Gronstadtfs  the  harbour.  The 
exports  are  hemp,  flax,  taUow,  leather,  iron, 
tobacco,  canvas,  coarse  linen,  bees*-waz,  lin- 
seed, linseed-oil,  tar,  potash,  Ac.  The  import<i 
are  colonial  produce  of  all  kinds,  manufketurtes 
of  silk,  cotton,  hardware,  F^«nch  wines,  jewel- 
lery, and  all  articles  of  luxury  and  fashion. 
The  trade  with  England  is  greater  than  with 
any  other  country.  A  few  industrial  statuties 
will  be  found  under  Russia. 

PETRO'LEUM  is  a  viscid  variety  of  bitn- 
roen,  found  in  many  parts  of  Europe  and 
America,  but  chiefly  in  Asia,  flowing  from  beds 
associated  with  coal  strata.  It  has  a  dark 
reddish-brown  colour ;  it  is  slightly  translu- 
cent, and  its  odotir  is  bituminous.  When 
petroleum  is  heated  to  nearly  490**,  drops  of 
an  oily  fluid  come  over,  though  very  slowly ; 
this  oUy  body  has  a  brown  colour,  and  is  very 
liquid.  PetroUne  is  the  name  given  by  Bons- 
singault  to  this  oil ;  it  has  a  pale  yellow  colour, 
slight  taste,  and  a  bituminous  smell.  Jsphai- 
tene  is  the  solid  portion  of  petroleiim.  Its 
colour  is  black,  and  it  has  a  great  deal  of 
lustre.  It  breaks  with  a  conchoidal  fracture, 
and  is  heavier  than  water.  There  is  an  inti- 
mate chemical  relation  between  petroleum  and 
several  other  inflammable  substances.  [As- 
PHAI.TE  ;  Bitumen  ;  Naphtha.] 

PETUNTZE  is  the  Chinese  name  for  a 
white  earth  used  with  kaolin  in  the  mannfh^- 
ture  of  porcelain.  Kaolin  is  said  to  be  de- 
rived from  the  decomposition  of  the  felspar  of 
granitic  rocks.  Petuntze  is  the  same  mineral 
which  has  not  suffered  decomposition,  and  on 
account  of  its  Visibility  is  employed  in  glazing 
the  porcelain.  The  English  manufacturers  of 
porcelain  have  sought  for  and  found  certain 
varieties  of  stone  and  clay  which  greatly  re- 
semble petuntze  and  kaolin. 

PEWTER  is  a  compound  metal,  cxten«dvelT 
employed,  especially  in  the  manufacture  of 
those  drinking  vessels  called  pewter  pott.  Tho 
finest  pewter  is  said  to  consist  of  12  parts  of 
tin,  1  part  of  antimony,  and  a  very  little 
copper;  while  common  pewter  consists  of 
about  80  parts  of  tin  and  20  of  lead.  Pewter 
was  formerly  much  more  employed  that  at 
present,  especially  in  the  manufacture  of  plates 
and  dishes. 

PHILIPPINES.  These  islands,  among 
the  most  important  in  the  Indian  seas,  toe 
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rich  both  in  produce  and  in  commerce.  The 
staple  articles  for  the  European  market  are 
sugaTi  indigo,  rum,  and  tobacco ;  and  for  the 
Chinese  market,  sapan-wood,  rice,  edible  birds' 
nests,  and  trepang.  A  small  quantity  of  coffee, 
ebony,  sulphur,  cotton,  pearls,  mother-of  pearl 
shells,  tortoise  shells,  and  cordage,  are  also 
exported.  Cordage  is  made  from  the  fibres  of 
a  species  of  banana.  The  principal  food  of 
the  inhabitants  consists  of  rice  and  fish.  They 
also  cultivate  millet,  and  several  kinds  of  beans 
and  other  pulse.  The  fruit-trees  include  the 
cocoa-nut,  bread-fruit,  mango,  orange,  fig, 
areca-nut,  and  plantain.  Gold,  iron,  and  cop- 
per, are  said  to  exist  in  Luzon  and  Magin- 
danao,  but  at  present  none  of  these  metals  are 
worked.  Salt  and  brimstone  are  procured  in 
several  places. 

The  Malays  use  very  few  manufactured 
goods  exported  from  other  countries,  and  they 
have  applied  themselves  to  some  branches  of 
manufacture  with  success,  including  earthen- 
ware, cotton  stuffs,  straw  and  chip  hats,  mats, 
and  especially  cigars  and  cheroots. 

The  commerce  of  the  Philippines  was  for- 
merly limited  to  the  mother  country  and  the 
Spanish  colonies  in  America.  The  most  im- 
portant and  lucrative  branch  was  the  com- 
merce with  Mexico,  which  was  conducted  by 
means  of  galleons  that  sailed  once  a  year 
between  Acapulco,  in  Mexico,  and  Manila,  in 
the  Philippines.  They  chiefly  carried  to  Ame- 
rica silk  manufactures,  and  other  goods,  ob- 
tained from  the  Chinese,  and  brought  in  return 
the  produce  of  the  Mexican  silver-mines.  But 
since  the  Spanish  colonies  in  America  have  ob- 
tained their  independence,  the  port  of  Manila 
has  been  thrown  open  to  all  commercial 
nations,  and  the  increase  of  the  exports  has 
been  very  rapid.  Manila  now  carries  on  com- 
merce with  a  great  number  of  nations.  The 
value  of  British  merchandise  exported  to  the 
Philippines  averages  about  100,000/.  annually. 

PHLOGISTON.  Before  the  agency  of 
oxygen  in  leading  to  the  phenomena  of  com- 
bustion and  flame  was  discovered,  the  name  of 
phlogiston  was  given  U)  an  hypothetical  sub- 
stance, by  supposing  the  existence  of  which 
Stahl  explained  the  nature  of  combustion. 
He  imagined  that  by  combination  with  phlo- 
giston a  body  was  rendered  combustible,  and 
that  its  disengagement  occasioned  combustion, 
and  after  its  evolution  there  remained  either 
an  acid  or  an  earth :  tlms  sulphur  was  by  this 
theoiy  supposed  to  be  composed  of  phlogiston 
and  sulphuric  acid ;  and  lead,  of  the  calx  of 
lead  and  phlogiston,  <&c.  The  doctrine  pro- 
posed by  Stahl  maintained  its  ground  for 
about  half  a  century.  Soon  after  the  dis- 
covery of  oxygen  gas  by  Dr.  Priestley,  the 


experiments  which  others  bad  made  on  the 
calcination  of  the  metals  wei*e  repeated  with 
great  accuracy  by  Lavoisier ;  the  consequence 
was,  that  the  phlogistic  theory  gave  way  to  the 
antiphlogistic ;  for  the  combustion,  which  had 
been  attributed  to  the  extrication  of  phlogis- 
ton, was  known  in  all  common  eases  to  be 
derived  from  the  absorption  of  oxygen,  and 
this  explained  the  increase  of  weight  whioh 
bodies  acquired  by  combustion,  whereas  on 
the  phlogistic  theory  they  ought  to  have  suf- 
fered a  diminution  by  the  process. 

PHCENIX  OR  DATE  TREE.  The  date 
tree  {Phcenix  daciylifera)  is  one  of  the  most 
valuable  among  eastern  plants.  A  oonsi- 
derable  part  of  the  inhabitants  of  Egypt, 
Arabia,  and  Persia  subsist  almost  entirely  on 
its  fruit.  They  make  a  conserve  of  it  with 
sugar,  and  even  grind  the  hard  stones  in  their 
hand-mills  for  their  camels.  In  Barbary  they 
form  handsome  beads  for  patemoeters  of 
these  stones.  From  the  leaves  they  make 
couches,  baskets,  bags,  mats,  brushes^  and 
fly-traps ;  the  trunk  is  split  and  used  in  small 
buildings,  also  for  fences  to  gardens,  and  the 
stalks  of  the  leaves  for  making  cages  for  their 
poultry.  The  threads  of  the  web-like  integu- 
ment at  the  bases  of  the  leaves  are  twisted 
Into  ropes,  which  are  employed  in  rigging 
small  vessels.  The  sap  is  obtained  by  cutting 
off  the  head  of  the  palm  and  scooping  out  a 
hollow  in  the  top  of  the  stem,  where,  in  as- 
cending, it  lodges  itself.  Three  or  four  quarts 
of  sap  may  be  obtained  daily  from  a  single 
palm,  for  ten  days  or  a  fortnight,  afler  which 
the  quantity  lessens,  until  at  the  end  of  six 
weeks  or  two  months,  the  stem  is  exhausted, 
becomes  dry,  and  is  used  for  firewood.  This 
liquor  is  sweetish  when  first  collected,  and  may 
be  drunk  as  a  mild  beverage,  but  fermentation 
soon  takes  place,  and  a  spirit  is  produced, 
which  is  distilled,  and  forms  one  of  the  kinds 
of  arrack.  Such  being  the  importance  and 
various  uses  of  the  date-tree,  it  is  not  sur- 
prisiDg  that  in  an  arid  and  barren  country  it 
should  form  so  prominent  a  subject  of  allusion 
and  description  in  the  works  of  Arab  authors, 
and  that  it  should  be  said  to  have  300  names 
in  their  language.  Many  of  these  are,  how- 
ever, appUed  to  different  parts  of  the  plant,  as 
well  as  to  plants  of  different  ages. 

Another  kind,  called  the  Phcenix  tylvestris, 
is  a  species  common  in  the  arid  parts  of  India. 
It  yields,  by  incision,  tarri,  or  palm  wine,  com- 
monly called  toddy.  Mats  and  baskets  are 
made  of  the  leaves.  Sugar  is  made  from  this 
species. 

PHOSPHORUS.  This  elementary  body 
was  discovered  in  1669,  by  Brandt,  an  af- 
chymist  of  Hamburg.    It  is  contained  in  many 
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substances  of  animal  origin,  but  it  is  usually 
procured  fh)m  bones.  Phosphorus  is  solid, 
translucenti  and  nearly  colourless,  but  some- 
times it  has  a  yellow  reddish  tint ;  it  is  so  soft 
that  it  may  be  indented  by  the  naU,  and  it  is 
very  readily  cut.  AVhen  heated  to  about  108** 
it  fuses,  and  at  550°  it  is  converted  into  vapour. 
It  has  a  peculiar  smell  when  exposed  to  tlie 
air,  but  this  is  probably  derived  from  the  action 
of  the  oxygen  of  the  air  upon  it  Neither 
water  nor  alchohol  dissolves  phosphorus,  but 
it  is  dissolved  by  tether  and  by  oils.  It  emits 
light  when  exposed  to  the  air  in  the  dark.  It 
is  extremely  inflammable,  and  has  been  known 
to  take  fire  spontaneously  in  the  atmosphere 
when  its  temperature  was  not  above  60". 

Phosphorus  combines  with  a  great  many 
other  substances,  to  form  oxides,  acids,  phos- 
phurets,  salts,  &o. ;  several  of  which  are  useful 
in  the  arts  and  in  medicine. 

PHOTOGRAPHY.  Photographic  picture* 
are  facsimile  representations  of  objects,  pro- 
duced by  the  chemical  action  of  light  on  a 
prepared  tablet,  upon  which  the  images  of  the 
objects  are  thrown  by  a  camera-obscura.  Such 
a  process  has  been  named  after  its  inventor 
the  Vaffuerreotype ;  but  other  methods  have 
received  the  names  of  Calotype,  Talbotype, 
Chrysotype^  &c.  The  process  generally  may 
be  termed  photography  (light-draTinng),  or 
heliography  (suu-drawing).  The  invention 
was  first  formally  communicated  to  the  public 
by  M.  Arago,  who  read  an  account  of  Uie  Da- 
guerreotype process  before  the  Academy  of 
Sciences,  January  7,  1830.  From  that  mo- 
ment Daguerre  fwho  was  afterwards  rewarded 
by  a  pension  by  the  government)  and  his  in- 
vention engrossed  general  attention.  The  dis- 
covery was  spoken  of  as  litUe  short  of  mira- 
culous ;  and  though  it  does  not  realise  all  the 
sanguine  hopes  of  its  early  inventors,  the 
invention  is  unquestionably  highly  valuable, 
because  it  not  only  ensures  perfect  fidelity  of 
likeness  where  it  is  most  essential,  and  where 
it  is  hardly  attainable  by  the  most  practised 
and  patient  hand  and  eye,  but  also  gives  us 
the  minutest  details — those  which  are  imper- 
ceptible to  the  naked  eye,  and  of  course  cannot 
possibly  be  represented  upon  paper,  yet  be- 
come visible  in  a  photographic  drawing  when 
it  is  examined  with  a  magnifying-glass. 

In  Daguerre's  original  process,  the  photo- 
graphic drawings  were  produced  upon  plates 
of  copper  coated  over  with  silver.  After  being 
washed  with  a  solution  of  nitric  add,  the  plate 
was  put  into  a  well-closed  box,  where  it  was 
exposed  to  the  action  of  iodine,  a  small  quan- 
tity uf  the  latter  being  placed  at  the  bottom  of 
the  box  with  a  thin  gauze  between  it  and  the 
I'late.    A  layer  of  ioduret  of  silver  was  thus 


formed  on  the  surface  of  the  plate,  and  mani- 
fested itself  by  the  yellow  hue  produoed  on 
the  silver,  which  shows  that  the  process  of 
giving  the  plate  the  sensitive  coating  on  which 
the  action  of  light  delineates  objects  is  com- 
pleted.   Thus  prepared,  the  plate  was  next 
placed  within  a  camera-obscura  of  particular 
construction ;  and  the  delineation  of  the  object 
was  then  effected  in  a  very  short  space  of 
time,  but  had  to  be  afterwuxis  brought  out 
and  rendered  distinct  by  another  operation, 
namely,  submitting  the  plate  to  the  action  of 
vapour  of  mercury.     Even  then  the  process 
was  not  completed,  for  the  plate  had  to  be 
plunged  into  a  solution  of  hyposulphate  of 
soda,  and  afterwards  washed  in  distilled  water, 
which  being  done,  the  impression  was  fixed, 
and  the  plate  could  be  exposed  to  light  with 
perfect  safety. 

Mr.  Fox  Talbot,  and  other  experimenters^ 
were  engaged  upon  somewhat  similar  re- 
searches about  the  same  time  as  M.  Bagnetre ; 
and  within  the  last  twelve  years  numerous  inn  - 
provements  have  been  introduced  by  Hersdbel, 
Talbot,  Hunt,  Claudet,  Beard,  Kilbum,  and 
others. 

By  the  experiments  of  these  individuals 
much  has  been  done  to  render  Dagnuxreot}pe 
portraits  more  pleasing,  by  improved  manage- 
ment of  the  light,  and  by  placing  behind  the 
sitters  painted  screens,  to  relieve  the  head, 
and  to  form  artificial  backgrounds.  One  of 
the  greatest  difficulties  in  the  original  process 
arose  from  the  circumstance,  that,  as  the  imapfe 
produced  in  the  camera-obscura  was  totally 
invisible  until  brought  out  by  a  subsequent 
exposure  to  the  vapour  of  mercury,  it  was  im- 
possible to  tell  precisely  at  what  moment  the 
action  of  the  light  should  be  stopped,  to  avoid, 
on  the  one  hand,  an  image  impeifeetly  de- 
veloped, and,  on  the  other,  the  misty  unde- 
fined appearance  occasioned  by  the  unavoid- 
able motion  of  the  object  to  be  copied  (when- 
ever it  is  an  animate  object),  and  the  dis- 
coloured or  burnt  appearance  of  an  image 
which  has  been  exposed  too  long  to  the  che- 
mical action  of  light  This  inconvenience  has 
been  remedied  by  many  ingenious  devices. 
One  important  class  of  improvements  has 
reference  to  the  means  of  fixing  and  seeming 
ftxtm  iiguiy  by  the  subsequent  action  of  light 
or  other  means,  the  Daguerreotype  image. 
Considerable  progress  has  been  made  towards 
transferring  the  colours  of  natural  objects  to 
the  Daguerreotypes ;  but  in  the  ordinary  co- 
loured Daguerreotypes,  some  of  which  make 
a  tolerably  near  approach  to  the  effect  which 
might  be  expected  if  colours  could  be  fixed  in 
the  camera  obscura,  the  tinting  is  produced  by 
the  application  of  finely  powdered  oolours  to 
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the  surface  of  the  photographic  hnpresuoo, 
which  is  previously  coated  with  an  alcoholic 
solution  of  copal,  and  nearly  dried ;  so  that 
the  colouring,  which  is  so  delicately  performed 
as  not  to  impair  the  distinctness  of  the  im- 
pression, is  not  in  any  degree  the  result  of  the 
action  of  light 

Most  of  the  numerous  patented  or  proposed 
improTcments  in  the  art  depend  chiefly  on  the 
mode  of  producing  the  pictures.  The  Chro- 
matype,  Chrysotype,  Calotype,  Cyanotype,  Am- 
phitype,  and  Ferrotype,  all  are  so  many  modes 
of  producing  and  fixing  the  impressions. 
Some  of  the  improvements,  however,  relate  to 
the  mechanism  of  the  camera-obscura,in  which 
the  sensitive  surface  is  placed.  See  ftirther  on 
this  point  under  Amphittfe  ;  Calottps  ; 
Chboxatyfe. 

Mr.  Brunei  has  lately  registered  an  appa- 
ratus called  a  Phoioyraphohvpe,  comprising  all 
the  neoessaiy  materials  for  taking  and  fixing 
a  photographic  picture,  packed  up  so  as  to 
stand  upon  a  tripod  or  simple  support.  There 
is  at  the  top  of  the  apparatus  a  camera  for 
producing  the  focal  image  of  the  object ;  and 
there  are  the  proper  means  for  impressing  this 
image  upon  a  metal  plate.  Below  this  is  a 
spirit  lamp  in  a  tube,  and  a  recess  in  which 
the  plate  is  to  be  placed  to  be  acted  on  by 
heated  mercurial  vapour.  Below  this  again, 
is  a  small  galvanic  batteiy,  which  expedites 
the  photographic  process. 

PHOTOMETER  is  the  name  given  to  in- 
struments constructed  for  the  purpose  of 
measuring  the  relative  illuminating  powers  of 
diffei^nt  sources  of  light  Photometers  have 
been  constructed  by  Professor  Leslie,  and  by 
Mr.  Ritchie,  late  professor  of  natural  philo- 
sophy in  London  University  College;  but  a 
mode  of  comparing  the  illuminating  powen  of 
two  lights  was  suggested  by  Count  Rumford, 
which  is  remarkable  for  the  facility  with  which 
it  may  be  applied,  and  the  simplicity  of  the 
requisite  apparatus,  nothing  more  being  needed 
than  a  smooth  surface  of  small  extent  and  of 
a  light  uniform  colour,  and  a  blackened  stick 
for  throwing  a  shadow.  The  surface  is  illu- 
Tninated  by  the  two  lights  experimented  upon, 
which  are  to  be  so  placed,  that  when  the  stick 
is  interposed  between  them  and  the  surface, 
the  two  shadows  may  be  nearly  in  contact, 
which  will  enable  the  eye  to  decide  whether 
they  are  of  equal  depth,  and  wiU  at  the  same 
time  ensure  the  intercepting  of  rays  equally 
inclined  to  the  surface.  So  long  as  the 
shadows  are  of  unequal  depth,  one  of  the 
lights  roust  be  brought  nearer  to  or  retired 
farther  from  the  surface  till  on  equality  o( 
depth  ift  obtained,  and  then  the  squares  of  the 
perpendicular  distances  of  the  lights  from  the 


Burfaoe  give  the  ratio  of  their  intensities.  If 
an  equality  between  the  inclinations  of  the 
intercepted  rays  to  the  surface  cannot  be 
obtained,  then,  when  the  two  shadows  are  of 
the  same  depth,  the  intensities  of  the  lights 
will  be  directly  proportional  to  the  squares  of 
their  perpendicular  distances  from  the  surface, 
and  inversely  proportional  to  the  sines  of  the 
inclinations  of  the  intercepted  rays  to  the 
surface.  This  method  is  theoretically  perfect 
when  applied  to  lights  of  the  same  colour. 

PL\NO-FORTR.  This  musical  instrument 
is  variously  formed,  and  receives  different 
designations,  such  as  grand^  tquare,  semi- 
gramdf  cabinet,  cottage,  and  piccolo.  The  first 
notion  of  the  square  piano  forte  was  taken 
from  the  clavichord  by  a  German  mechanic  of 
the  name  of  Viator,  about  a  hundred  years 
ago ;  but,  for  want  of  friends  or  funds,  he 
never  became  known  as  a  maker.  The  in- 
vention, however,  was  followed  up  by  other 
muMcal  instrument  makers  of  the  same  nation, 
who  all  left  theur  clavichords  and  harpsichords 
for  the  new  instrument,  the  piano  forte.  The 
grand  piano-forte  is  supposed  to  be  of  earlier 
date  than  the  square  piano-forte,  and  is  said 
to  have  been  the  invention  of  a  German  mu- 
sician of  the  name  of  Schroder,  or,  as  others 
say,  of  Christofali,  a  harpsichord-maker  of 
Padua.  The  first  maker  at  all  known  in  this 
countiyiras  a  German  of  the  name  of  Backers, 
but  we  are  not  aware  that  success  attended  his 
exertions  in  comparison  with  the  solid  ad- 
vantages which  were  eigoyed  by  his  contem- 
porary, Zumpe,  who  realised  an  ample  fortune, 
and  retired. 

The  grand  piano-forte  retains  the  shape  of 
the  instrument  from  which  it  was  taken,  the 
harpsichord.  Here  we  hare  two  instruments 
alike  in  form,  but  unlike  in  almost  every  other 
cirenmstance ;  for  their  action,  their  tones,  and 
the  style  in  which  they  are  played  upon,  are  all 
entirely  different.  The  action  of  the  haipsi- 
chord  was  sunply  a  key  and  what  was  called  a 
jack,  which  was  a  piece  of  pear-tree  with  a 
small  moveable  tongue  of  holly,  through  which 
a  cutting  of  crow-quill  was  passed  to  touch 
the  string  when  the  Jack  was  in  action ;  the 
tone  produced  by  this  contrivance  was  a  kind 
of  scratch  with  a  sound  at  the  end  of  it  The 
action  of  a  grand  piano  forte  consisted  of  a 
key,  a  lever,  a  Kammer,  a  buUon,  a  check,  and  a 
damper,  with  rails  and  sockets  to  connect  them. 
By  this  combination  of  parts,  every  musical 
effect  known  or  desired  at  that  time  was  per- 
fectly attainable,  and  with  admirable  results 
by  Mozart,  Haydn,  Cramer,  and  others.  But 
modem  music  requires  greater  powers  in  the 
instruments ;  and  for  the  last  half  century* 
the  Broadw«>ds,  Erards,  CoUards,  and  other 
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oelebrftted  mtken,  have  introdtto^d  a  suooes- 
■ion  of  Bingular  and  most  delicate  contrivanow, 
to  gire  all  possible  perfection  to  the  tones  and 
the  means  of  their  production. 

The  square  piano-forte  was  taken  from  the 
claTichord,  bnt  it  retains  only  its  shape,  with 
the  same  disposition  of  the  strings  and  k^s : 
their  actions  have  no  similarity.    It  may  be 
necessaiyto  state  that  the  *  action'  of  a  piano- 
forte is  the  teohnioal  name  for  the  whole  of 
the  mechanism  which  intervenes  between  the 
pressors  on  the  key  and  the  striking  of  the 
string.     The  action  of  the  clavichord  was 
simply  a  piece  of  brass  pin-wire,  which  was 
placed  rerticaUy  at  a  point  where  it  could  be 
struck  or  pressed  against  its  proper  string, 
the  right-hand  division  of  which  was  free  to 
vibrate,  whilst  the  left-hand  was  muffled  by  a 
piece  of  clodi,  the  ol^eot  of  which  was  to  damp 
or  stop  the  string,  which  it  did  the  instant  the 
flnger  was  taken  off  the  key*    The  touch  of 
the  clavichord  was  peculiar,  partaking  both  of 
the  harpsichord  and  the  oiigan  i  in  other  words, 
both  struck  and  premed,  and  the  pressure  could 
be  so  varied  as  to  produce  a  kind  of  tremblant 
effect.    The  tones  were  feeble*  soft,  and  me- 
lancholy, and  better  suited  to  the  student*  the 
oomtK>ser,  or  the  solitary,  than  an/  purposes 
df  sodal  amusement 

The  action  of  the  square  piano  forte,  on  its 
flnt  introduction,  eonsisted  of  a  Avj^,  a  ii^t 
a  hammert  and  a  dumper.    The  key  was  the 
same  as  that  of  the  clavichord.    The  lifter  was 
a  brass  win)  with  a  piece  of  liide  leather  as  a 
head,  which  was  covered  with  a  piece  of  soft 
leather    as  a  finish.     This  lifter,  when  in 
motion,  struck  the  hammer  against  the  string, 
and  thus  produced  the  tone  of  the  instrument 
The  damper  followed  the  perfotmer,  and  stop- 
ped the  vibrations  as  quickly  as  the  finger  was 
nmoved  from  the  key.   The  tone  ci  this  piano- 
forte was  thin  and  wiry,  the  haauner  having 
only  one  slight  covering  of  sheep^skin  leather 
upon  it   The  subsequent  improvements  in  the 
square  pianc-forte  down  to  the  present  day 
have  consisted  chiefly  in  the  application  of 
sundry  small  pieces  of  mechanism,  called  the 
hoppevy  the  wad^r-hammer^  and  ^  dhfcA,  to 
improve  the  tone. 

Some  piano-fortes  have  seven  octaves ;  but 
the  n^al  number  in  the  best  instruments  is 
six  and  a-balf ;  in  others  six,  or  five  and  a 
half.  The  strings  of  the  early  piano-fortes 
Were  partly  of  steel  and  psrtly  of  brass«  the 
treble  notes  of  steel,  and  the  lower  notes  of 
briBS ;  a  few  of  which,  in  the  bass,  were  over- 
lapped or  covered,  rather  open,  with  plated 
eopper  wire,  to  give  thetti  more  gravity,  ao- 
oofdiag  to  tlie  length  attainable  in  the  instm- 
But  modem  piana-fortaB  have  steel 


wire  throughout  with  about  an  octave  in  the 
bass  closely  lapped  with  tmplated  copper  wire. 
The  strings  which  are  now  used  in  piano- 
fortes   are   considerably  larger  than    those 
which  were  formerly  used;  the  advantages  of 
which  are  durability  and  firmness.   Almost  all 
the  wire  employed  for  this  purpose  in  England 
is  made  by  one  firm  near  Birmingham  :  it  in- 
quires especial  care  in  the  manufacture.    Stofi 
and^diod  are  used  in  various  degrees  in  piano 
fortes ;  the  stops  are  moved  by  hand,  to  alWr 
the  position  of  the  dampers  used  against  the 
strings;  the  pedals  are  moved  by  the  feet  for 
an  analogous  purpose. 

The  upright  piano-forte   was,    doubtless, 
taken  from  the  upright  harpsichord;  it  was 
invented  by  Mr.  Hancock.    The  next  novelty 
was  the  invention  of  Mr.  Hawkins,  who  caq- 
struoted  an  iqtright  instrument  with  a  de- 
tached sound  board  in  an  iron  frame,  nnd  tie 
whole  was  so  arranged  as  to  be  able  to  meet 
the  atmosphere  with  compensating  powers.  In 
the  bass,  it  had  spiral  or  helical  strings,  by 
which  length  was  gained ;  and,  in  the  treble, 
three  octaves  of  equal  tension  were  accom- 
plished by  a  uniform  size  of  wire.   The  cabint^t 
piano-forte  and  the  piccolo  piano-forte  were 
two  other  forms  in  which  the  stnogs  were 
placed  vertically :  the  minor  changes  in  these 
two  varieties  have  been  very  numerous. 

A  laudable  attempt  has  been  made  within  the 
last  year  or  two  to  construct  piano-fortes  which, 
while  well  made  and  of  good  tune,  shall  be 
comparatively  cheap  on  account  of  being  made 
of  plain  materials.  No  efforts,  however,  can 
make  this  a  cheap  instrument;  the  mechanism 
is  too  intricate  and  delicate  for  us  to  hope  to 
realise  '*  piano-fortes  for  the  million,"  so  far 
as  price  is  concerned. 

PIAZZA.  Although  in  the  Italian  language 
a  piazza  signifies  merely  an  open  place,  it  is 
employed  by  us  to  denote  a  covered  ambula- 
toiy,  whether  formed  by  columns  or  srches,in 
the  lower  part  of  a  building ;  such  cloistered 
walks  being  very  common  in  the  plasse,  or 
public  squares,  of  Italian  cities,  as  that  of 
St  Mark's  at  Venice,  &c, 

PI£R,  is  the  genersi  name  for  the  solid 
spaces  between  a  series  of  openings  in  a  wall, 
whether  windows  or  arches;  but  in  its  tech- 
nical meaning  the  term  is  more  particiflsriy 
applied  to  the  pillar-like  masses  of  masoniy 
or  brickwork  from  which  arches  spring,  rising 
from  the  impost  capping  the  pier,  and  which 
generally  consists  of  a  series  of  monlcfings, 
although  sometimes  it  is  merely  a  plat-band, 
and  occasionally  the  impost  is  omitted  alto- 
gether, especially  in  rusticated  basements.  In 
many  instances  columns  are  substituted  for 
piersy  placed  either  singly  of  in  pairs ;   and 
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the  crcfaes  spring  either  immediately  from 
their  capitals  or  from  an  entablature  orer 
tbem.  There  are  again  many  examples  in 
which  both  piers  and  a  leaser  order  or  anb- 
order  of  oolnmns  are  employed,  the  latter  be- 
ing insulated  on  each  side  of  the  pier,  and 
t)ieir  entablature  forming  the  impost  from 
wliich  the  arches  spring. 

The  term  pier  is  also  applied  to  the  solid 
ni.isses  anpporting  the  arches  of  a  bridge ; 
1^ith  the  exception  of  the  extreme  ones,w}iich 
ni  c  disUngmshed  liy  the  name  of  abutments. 
J  lie  term  is  also  applied  to  a  mole  or  jetly 
canied  out  into  the  sea,  whether  intended  to 
serve  as  an  embankment  to  protect  Yessels 
from  the  open  sea,  or  merely  as  a  landing- 
plane;  for  which  latter  purpose  suspension 
chain>bridges  are  now  frequently  employed. 

PIGS.  The  commercial  value  of  swine  is 
very  considerable;  for  besides  the  flesh  con- 
sidered  as  an  article  of  food,  the  skin,  the 
bristles,  and  other  parts  of  the  animal  ate  ap- 
plied to  many  useful  purposes.  In  '  Frazei's 
31aga2ine'  for  October,  1850,  is  given  a  lively 
account  of  the  traffic  which  these  animals  oe- 
cRsion  in  one  of  the  newly-formed  cities  of 
tlie  United  States ;  the  paper  has  the  naual 
rattling  tone  of  a  Magazine  article ;  but  there 
is  internal  evidence  that  the  statements  are 
trustworthy  respecting  the  varied  purposes  to 
which  the  slaughtered  animals  can  be  applied, 
in  a  district  where  the  supply  is  abundant. 

That  Ireland  depends  greatly  on  pigs  *  to 
pay  the  rent '  is  well  known.    A  ver>'  large 
proportion  of  the  pigs  reared  in  Ireland  And 
their  way  either  alive  or  cured  into  the  Kng- 
lish  market.   This  transit  has  increased  to  an 
astonishing  extent  since  the  Union.    In  1^1 
there  were  only  2000  pigs  sent  fix>m  Ireland 
to  England ;  in  1805  it  was  6883;  in  1813  it 
was  14,521 ;  in  I82I  it  was  104,501.    In  this 
last  named  year  steam  navigation  began  to 
tell  in  the  matter,  by  lessening  the  expense 
of  freight   By  the  year  1837  the  number  rose 
to  700,000.  It  is  difficult  now  to  form  a  judg- 
ment of  the  number,  for  the  trade  between 
the  two  countries  is  in  most  cases  assimilated 
to  a  coasting  trade.  The  small  farmers  of  Ire- 
land mostly  sell  their  pigs  to  jobbers  or  dealers 
who  go  round  the  country,  and  who  either 
drive  the  pigs  at  onoe  to  the  shipping  ports,  or 
sell  them  to  third  parties  who  fatten,  slaughter 
and  cure  the  pigs  for  the  bacon  nLvket.    The 
year  1847  was  not  a  good  year  for  taking  any 
a:>'erAges  in  TreUnd  ;  but  in  that  year  it  was 
fnnnd  Uiere  were,  living  in  all  the  farms  of 
Ireland,  092,459  pigs.    Pigs  are  plentiful  in 
Ireland  in  good  years ;  and  it  was  well  ascer- 
tained that  the  number  in  the  eaUmitous  1847 
was  far  beloAv  the  average. 


PILE  ENGINE.  1886 

The  swine  and  hogs  imported  into  Oreat 
Britain  from  foreign  cotintries  in  the  last  three 
years  were : — 

YMr.  No.  taportad. 

1848 2,119 

1849 2,658 

1850 7,287 

In  fact,  we  are  almost  exclusively  dependatt 
on  Ireland  for  such  of  our  pigs,  pork,  and  ba- 
eon  as  is  not  the  produce  of  our  own  island. 

The  pigs  sold  at  Smithfield  yearly  average 
about  40,000 ;  the  selling  price  presenting  a 
usual  avenge  of  about  80f.  The  dead  pigs 
sold  in  Newgate  Market  annually  give  as 
aggregate  weight  of  about  110,000  td  190,000 
stone  of  8  lbs.,  besides  15,000  sneldng  pigs. 
At  Leadenhall  Market  the  weight  amounts  to 
the  large  quantity  of  600,000  stone.  The 
Leadenhall  butchers  also  slsffg^^t^r  abont 
30,000  pigs  annually. 

PILE  ENGINE  is  a  machine  by  which  a 
heavy  mass  of  iron  is  raiaed  to  a  eonsidenble 
height  in  the  air;  the  mass  being  then  allowed 
to  fall  by  grevity  on  the  head  of  a  pile,  the 
momentum  acquired  by  the  desoent  forces  the 
pile  into  the  ground. 

8nch  an  engine  is  employed  in  driving  piles 
fbr  the  snpport  of  the  sleepers  or  horisoiital 
timbers  on  which  are  built  the  piers  of  bridges* 
the  revetments  of  the  ramparts  of  fortresses, 
or  any  other  heavy  mass  of  brick-work  or 
stone-work  when  the  soil  is  not  sufficiently 
firm  to  csrrythe  structure.  Piles  are  also 
thus  driven  in  order  to  form  cofEntiamB  in 
rivers,  preparetoiy  to  the  constmotion  of  piers 
or  the  faces  of  quays,  basins,  A^c 

The  most  important  improvement  in  pile- 
engines  is  the  steam-hammer  of  Mr.  Nasmyth. 
The  principle  of  ibis  most  powerftd  instrument 
consists  in  having  a  small  steam  engine  so 
connected  with  the  rem  ot  hammer,  that  after 
the  latter  has  fallen  by  its  own  gravity,  it  is 
raised  again  by  the  action  of  steam.  The 
saving  of  the  time  by  the  use  of  this  machine 
is  very  great,  and  the  invention  is  one  of  sin- 
gular imp(Mtance  in  engineering.  It  is  appli- 
cable to  the  forging  of  anchors,  and  other 
works,  where  powerful  blows  are  to  be  given. 

A  very  remarkable  principle  has  been  intro- 
duced within  the  last  few  years  in  pile-driving; 
it  was  invented  by  Dr.  Potts,  and  has  been 
extensively  applied  by  Stephenson,  Brunei, 
and  other  engineers.  In  the  ordinary  process 
the  power  is  applied  to  the  pile ;  but  in  Potts' 
method  the  power  is  applied  to  the  ground 
itself.  The  pile  is  hollow,  and  is  placed  per- 
pendieolarly  over  the  spot  where  it  is  to  be 
sunk ;  it  is  made  air-tight  on  the  top  by  fix- 
ing a  cast  iron  plate  upon  it  A  tube  passes 
through  this  plate  or  cover,  and  connects  the 
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hollow  of  the  pile  with  an  air-pump.  ^Vhen 
the  air  is  drawn  out  of  the  hollow  centre,  the 
sand  or  gravel  is  sucked  up  into  it,  by  atmos- 
pheric pressure,  and  the  metallic  pile  is  facili- 
tated in  its  descent.  In  some  cases  this  ope- 
ration has  been  conducted  on  an  enormous 
scale.  A  bridge  has  lately  been  built  by 
Messrs.  Fox  and  Henderson  oyer  the  Shannon 
for  one  of  the  Irish  railways.  It  is  supported 
on  Dr.  Potts'  hollow  piles.  Each  pile  is  ten 
feet  in  diameter ;  and  these  enormous  masses 
were  sunk  into  a  clay  soil  with  astonishing 
rapidity,  by  withdrawing  the  air  from  the  in- 
terior of  the  pile. 

PIMENTO,  is  the  produce  of  Eugenia  Pi- 
menta,  a  tree  native  of  the  West  Indies,  but 
ottltivated  almost  exclusively  in  Jamaica, 
thence  called  Jamaica  Pepper.  The  unripe 
two-seeded  berries,  which  are  about  the  size  of 
a  pea,  are  dried  by  frequent  turning  in  the 
sun,  by  which  their  colour  is  changed  from 
green  to  brown  or  grayish-brown.  The  shell 
is  very  brittle,  about  the  thickness  of  a  card, 
and  encloses  two  seeds,  which  are  roundish, 
dark  brown,  somewhat  shining,  and  having  a 
weak  aromatic  taste.  The  shell  possesses  an 
agreeable  clove-like  taste  and  smell.  Two 
kinds  are  met  with  in  commerce,  English  and 
Spanish,  of  which  the  former  is  the  better. 
About  20,000  cwts.  of  Pimento  are  imported 
vearlv 

PIN  MANUFACTURE.  The  first  thing 
to  be  done  in  the  manufacture  of  pins  by  the 
hand  method  is  to  reduce  a  quantity  of  brass 
wire  to  the  requisite  size.  This  is  generally 
done  in  the  pin  factory,  as  the  wire  is  received 
of  larger  diameter  than  necessary.  It  is  per- 
formed in  the  usual  manner  of  wire  drawing ; 
and  the  wire  is  then  made  up  into  coils  of  six 
inches  diameter,  and  any  dirt  or  crust  which 
may  be  attached  to  the  surface  is  got  rid  of  by 
first  soaking  the  coils  in  a  diluted  solution  of 
sulphuric  acid  and  water,  and  then  beating 
them  on  stones.  The  next  process  is  to 
straighten  the  wire ;  after  which  it  is  cut  into 
pieces,  each  about  long  enough  for  six  pins. 
These  latter  pieces  are  then  pointed  at  each 
end,  in  the  following  manner — The  person  so 
employed  sits  in  front  of  a  small  machine, 
which  has  two  steel  wheels  or  mills  turning 
rapidly ;  of  which  the  rims  are  cut  somewhat 
after  the  manner  of  a  file,  one  coarse,  for  the 
rough  formaUon  of  the  points,  and  the  other 
fino  for  finishing  them.  Several  of  these 
pieces  are  taken  in  the  hand,  and  by  a  dexte 
rous  movement  of  the  thumb  and  fore-finger 
are  kept  continually  presenting  a  difierent 
face  to  the  mill  against  which  they  are  pressed. 
The  points  are  then  finished  off  by  being  ap- 
plied in  the  same  manner  to  the  fine  mill. 


After  both  ends  of  the  pieces  have    been 
pointed,  one  pin's  length  is  cut  off  from  each 
end,  when  they  are  repointed,  and  so  on  niitil 
each  length  is  converted  into  six    pointed 
pieces.    The  stems  of  the  pins  ore  then  com- 
plete.    The  next  step  is  to  form  the  head, 
which  is  effected  by  a  piece  of  wire  called  the 
mould,  the  same  size  as  that  used  for  the 
stems,  being  attached  to  a  small  axis  or  lathe. 
At  the  end  of  the  wire  nearest  the  axis  is  a 
hole,  in  which  is  placed  the  end  of  a  smaller 
wire,  which  is  to  form  the  heading.  While  the 
mould  wire  is  turned  round  by  one  hand,  the 
head  wire  is  guided  by  the  other,  until  it  is 
wound  in  a  spiral  coil  along  the  entire  lenfrth 
of  the  former.    It  is  then  cut  off  close  to  the 
hole  where  it  was  commenced,  and  the  coil 
taken  off  the  mould.  When  a  quantity  of  the^t; 
coils  are  prepared,  a  workman  takes  a  dozen 
or  more  of  them  at  a  time  in  his  left  hand, 
while  with  a  pair  of  shears  in  his  right  he 
cuts  them  up  into  pieces  of  two  coils  each. 
The  heads,  when  cutoff,  are  annealed  bj  being 
made  hot  and  then  thrown  into  water.   When 
annealed,  they  are  ready  to  be  fixed  on  the 
stems.    In  order  to  do  this,  the  operator  is 
provided  with  a  small  stake,  upon  which  is 
fixed  a  steel  die,  containing  a  hollow  the  e.xact 
shape  of  half  the  head.    Above  this  die,  and 
attached  to  a  lever,  is  the  corresponding  die 
for  the  other  half  of  the  head,  which,  when  at 
rest,  remains  suspended   about  two  incites 
above  the  lower  one.  The  workman  takes  one 
of  the  stems  between  his  fingers,  and  dipping 
the  pointed  end  into  a  bowl  containing  a  num- 
ber of  the  heads,  catches  one  upon  it  and 
slides  it  to  the  other  end ;  he  then  places  it 
in  the  lower  die,  and  moving  a  treadle  brings 
down  the  upper  one  four  or  five  times  upon 
the  head,  which  fastens  it  upon  the  stem,  and 
also  gives  it  the  required  figure.    There  is  a 
small  channel  leading  from  the  outside  to  the 
centre  of  the  dies,  to  allow  room  for  the  stem. 
The  pins  are  now  finished  as  regards  shape, 
and  it  only  remains  to  tin  or  whiten  them. 
A  quantity  of  them  are  boiled  in  a  pickle,  either 
a  solution  of  sulphuric  acid  or  tartar,  to  re- 
move any  dirt  or  grease,  and  also  to  produce 
a  slight  roughness  upon  their  surfaces,  which 
facilitates  the  adhesion  of  the  tin.  After  being 
boiled  for  half  an  hour,  they  are  washed  and 
then  placed  in  a  copper  vessel  with  a  quantity 
of  grain  tin  and  a  solution  of  tartar;  in  about 
two  hours  and  a  lialf  they  are  taken  out,  an«l 
after  being  separated  from  the  undissolvt^d 
tin  by  sifting  are  again  washed ;  they  are  then 
dried  by  being  well  shaken  in  a  bag  with  a 
quantity  of  bran,  which  is  afterwards  separa- 
ted by  shaking  them  up  and  down  in  open 
wooden  trays,  when   the  bran  flies  off  and 
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leaves  the  pins  perfectly  dry  and  clean.    The 
pins  are  then  papered  ior  sale. 

The  drawing  and  cutting  the  wire,  the  cut- 
ting of  the  heads  from  the  coUs,  and  the  tin- 
ning, are  performed  by  men;  the  other  ope- 
rations by  women  and  children. 

Machines  have  been  invented,  and  partially 
employed  for  some  of  the  processes ;  bat  most 
pins  are  made  by  the  hand  method. 

PINE  TKEE.  Under  Abies  is  given  a 
brief  description  of  some  among  the  many 
varieties  of  Fir  trees.  We  will  here  glance 
at  some  of  the  more  prominent  tLses  of  the 
Pine,  which  has  many  points  of  similarity  to 
the  fir. 

In  respect  to  food  the  pine  and  fir  do  not 
rt^nder  much  service,  at  least  in  European 
countries.  The  pine  apple  is  a  misnomer ;  it 
is  the  friut  of  another  kind  of  plant,  and  has 
obtained  its  name  from  a  certain  resemblance 
to  the  cone  of  a  pine  tree.  Tht^  Bomans  used 
the  pine  cones  to  flavour  their  wine ;  and  some 
modem  nations  do  the  same.  The  Lapland- 
ers grind  the  inner  bark  of  the  Scotch  pine 
into  a  kind  of  coarse  flour,  to  make  bread. 
Pine  meal  and  oatmeal,  mixed  into  a  dough, 
and  baked  in  a  pan  or  plate,  are  said  to  make 
tolenible  cakes.  The  young  shoots  are  eaten 
in  Siberia.  Chips  of  pine  have  sometimes 
been  used  as  a  substitute  for  hops.  The  ker- 
nels of  the  fruit  of  the  stone  pine  are  pleasant 
eating,  and  are  dished  up  in  various  ways  in 
France  and  Italy.  Of  the  Cembra  pine,  the 
kernels  yield  an  oil,  and  the  shell  of  the  ker- 
nel yields  a  red  dye.  Spruce  and  spruce  beer 
are  made  in  the  following  way  : — Twigs  of  the 
spruce  fir  are  fastened  into  a  bundle,  and 
boiled  in  a  copper  until  the  bark  separates. 
>Vhile  this  is  doing,  a  given  weight  of  oats  is 
roasted  on  a  hot  plate,  with  sea  biscuits  or 
slices  of  bread.  These  ingredients  are  then 
boiled  witli  the  twigs  for  some  time.  Sugar 
or  molasses  is  added;  and  the  liquid  is  tunned 
off,  leaving  all  the  sohd  ingredients  behind ;  a 
little  yeast  is  added,  and  spruce  beer  is  the 
result.  In  England  spruce  beer  is  made  from 
essence  of  spruce,xrhich.  is  prepared  in  America 
from  the  young  twigs. 

As  a  timber  tree,  it  is  scarcely  possible  to 
enumerate  all  the  uses  of  the  pino  and  fir. 
Many  of  them  are  mentioned  under  Abies. 
One  species  yields  long  straight  timbers  for 
the  masts  of  ships ;  another  is  available  for 
part  of  the  hull ;  a  third  for  flooring  boards 
in  a  house.  It  is  of  white  pine  that  the  three 
magnificent  American  bridges  are  constructed, 
at  Philadelphia,  Trenton,  and  Boston. 

It  would  suffice  to  take  the  Norway  spruce 
fir  as  an  example  of  tlie  numerous  uses  which 
these  trees  subserve,  in  addition  to  those  in 


whioih  the  timber  is  employed.  "When  burned 
it  yields  valuable  fuel  and  charcoal ;  the  ashes 
furnish  potash ;  the  bark  is  used  in  tanning ; 
the  buds  and  young  shoots  yield  spruce  beer; 
the  cones,  boiled  in  whey,  are  used  as  a  re- 
medy against  the  scurvy ;  the  young  shoots 
are  used  as  fodder  for  live  stock  in  many 
countries ;  the  floors  of  rooms  and  the  path- 
ways to  churchyards  are  strewed  with  the 
young  green  tops  in  Sweden ;  the  inner  bark 
is  niado  into  baskets  in  Sweden  and  Norway ; 
the  long  and  slender  rootlets  are  used  as 
cord:*. 

The  pine  and  fir  yield  many  remarkable 
substances  derived  from  the  juice  or  sap  of 
the  tree.  Among  tliese  are  resin,  turpentine, 
tar,  pitcf^  lamp  black,  &o.  Their  relation  to 
each  other  may  be  stated  as  follows : — turpen- 
tine is  tlie  juice  of  t)ie  living  tree ;  resin  is  a 
solid  residue  obtained  from  the  turpentine ; 
spirit  of  turpentine  is  the  clear  liquid  which 
results  when  the  resin  is  removed  from  tur- 
pentine ;  tar  is  the  juice  of  the  dead  tree ;  and 
lam]>bltick  is  the  soot  obtained  by  burning 
tlic  above.  These  substances  are  described 
under  their  proper  headings. 

PINK.  There  are  many  varieties  of  pink 
colour  employed  as  pigments  by  artists  and 
painters ;  but  there  are  also  some  which, 
though  bearing  this  name,  have  not  the  tint 
which  is  usually  know^n  by  the  name  of  pink. 
Brown  pink  is  a  yellow  pigment,  prepared 
from  French  berries,  pearlash,  fustic,  and 
alum.  Dutch  pink  has  a  golden  yellow  colour ; 
it  Is  prepared  from  French  berries,  turmeric, 
alum,  and  whiting  or  starch.  Rose  pi/iAr,  which 
has  a  roseate  hue,  is  obtained  by  mixing  whit- 
ing with  a  decoction  of  Brazil  wood  and  pearl- 
ash.  Pink  dye,  used  as  a  cosmetic  and  for 
tinting  silk  stockings,  is  made  from  safilower, 
subcarbonate  of  potash,  spirit  of  wine,  and 
lemon  juice.  Pink  saucers  used  by  artists, 
are  small  saucers  on  the  interior  surface  of 
which  a  layer  of  pink  colour  or  paint  is  depo- 
sited ;  tlie  colour  is  made  from  safflower,  car- 
bonate of  soda,  French  chalk,  and  solution  of 
tartaric  acid ;  a  red  powder  is  produced,  which 
is  applied  to  the  saucer  with  gum. 

PIPES.  Pipes,  tubes,  or  cylinders  are 
made  in  various  ways,  according  to  their  size 
and  material.  The  large  iron  cylinders  for 
steam  engines,  hydraulic  machines,  and  other 
engineering  works,  are  cast  in  sand  moulds, 
in  the  manner  described  in  FoimniNO.  Stone 
cylinders  and  pipes  are  cut  by  the  aid  of  ma- 
chinery, as  noticed  under  Stone  Workiko. 
Glass  pipes  are  coming  extensively  into  use 
for  draining  and  for  other  purposes ;  they  are 
produced  by  a  combined  process  of  blowing 
and  drawing,  something  like  that  by  which 
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barometor  tabes  are  made  [Babombtsb]. 
Lead  pipes  are  made  in  three  or  four  different 
ways  [Lbab]  ;  and  those  of  copper  in  two  or 
three  [Goppkb  Manufactube].  Wooden 
water  pipes  (now  almost  superseded  by  iron) 
are  made  by  boxing  out  tlie  centre  of  a  tree- 
trunk;  and  some  other  kinds  of  tubes  are 
bored  out  of 'the  solid  [Bobino].  Tobacco 
Pipes  are  described  in  a  later  article. 

PISTON.      [AiB-PuxP  ;    Hydbauucs  ; 
Steam  Eboinb.] 
PITCH.    [Tab.] 

PIX,  TRIAL  OF  THE.  As  a  security 
for  the  integrity  of  the  coinage,  it  is  required 
that,  before  the  master  of  the  mint  can  receive 
his  *  discharge,'  or  an  admission  that  his  duties 
have  been  properly  performed,  the  coins 
should  be  submitted  to  a  trial  by  jury.  This 
final  examination  is  technically  called  the 
Trial  of  the  Pix^  from  the  box  in  which  the 
coins,  which  have  been  selected  for  that  pur- 
pose, are  contained.  They  are  secured  by  three 
locks,  the  keys  of  which  are  respectively  in 
the  custody  of  the  warden,  master,  and  comp- 
troller of  the  Mint  Newspaper  readers  may 
have  remarked  that  there  was  a  trial  of  the 
pix  in  March,  1851.  The  important  opera- 
tion  of  coining  is  briefly  described  under 
Mint. 

PLANE  TREE.  This  Asiatic  tree  is  most 
valued  for  its  ornamental  appearance ;  but  it 
is  not  without  its  economical  uses.  Its  timber 
is  fine-grained,  hard,  and  well  suited  to  such 
kinds  of  joiners'  work  as  do  not  require 
strength ;  for  which  its  brittlencss  i*cnil(;rs  it 
ill  suited.  The  occidental  or  western  plane,  as 
distinguished  from  the  oriental  or  eastern 
plane,  is  a  less  beautiful  tree,  and  the  timber 
less  valuable. 

PLANING  MACHINERY.  The  fii-st  at- 
tempt  to  economise  labour  by  means  of  ]ilan- 
ing  machinery  was  made  by  General  Bent! i am, 
who  obtained  a  patent  in  1791  for  a  coulriv- 
ance  by  which  large  planes,  wide  enough  to 
take  the  whole  width  of  a  plonk  at  one  stroke, 
and  supplied  with  apparatus  for  directing 
their  course,  regulating  the  depth  to  whicli 
they  could  out,  and,  generally  speaking,  for 
superseding  the  necessity  of  skill  and  judg- 
ment on  the  part  of  the  operator,  might  be 
worked  either  by  mechanical  power  or  by 
manual  labour.  The  improved  principle,  now 
generally  adopted,  was  introduced  in  Branioh's 
patent  of  1S0*2.  In  a  beautiful  mocliine  which 
he  constructed  for  the  Woolwich  Arsenal,  the 
wood  is  placed  upon  a  carriage,  and  drawn  by 
hydraulic  power  under  the  lower  surface  of  a 
rigidly  revolving  disk  or  mill,  to  the  face  of 
which  a  series  of  planes  or  cutting  instruments 
are  attached,  which,  acting  upon  the  wood  iu 


quick  succession,  bring  it  to  a  very  smooth 
and  even  surface. 

Immense  saring  of  labour,  accompanied 
with  a  corresponding  improvement  in  accuracy 
has  been  effected  by  the  appUcation  of  planing 
machinery  to  the  levelling  of  iron  and  other 
metals,  in  lieu  of  the  cold  chisel  and  the  file, 
worked  by  hand.    In  some  instances  ihi-i  hits 
been  done  on  the  principle  of  Bramah's  ma- 
chine above  referred  to ;  but  more  generally 
the  planing  of  iron  is  effected  by  a  stationaiy 
cutter,  the  iron  being  brought  under  it  by  a 
rectihnear  motion.    For  this  purpose  it  is  not 
usual  to  employ  wide  cutting  instruments,  as 
for  wood ;  but  a  narrow  tool,  cutting  a  mere 
line  of  the  surface  at  once,  is  brought  into 
contact  with  all  ports  of  tho  surface  to  be  lev- 
elled in  succession. 

PLANISPHERE.    A  planisphere,  as  noTr 
usually  constructed,  is  an  iostrument  for  find- 
ing the  position  of  the  heavens  at  oxiy  one 
moment,  mnch  more  easily  used  than  the  rv- 
lestial  globe,  and  very  much  less  expen'ji\x'. 
A  circular  disk  of  pasteboard,  on  which  tJ;  .• 
stars  visible  in  our  latitude  are  hud  down, 
turns  on  a  second  disk,  round  which  are  the 
days  of  the  year  on  one  circle,  and  the  hour^ 
of  the  day  on  another.    A  third  and  hollow 
disk  turns  upon  the  same  pivot,  the  IioUhm- 
port  being  so  rut  that  tho  portion  of  t  he- 
heavens  which  it  shows  is  precisely  that  which 
is  visible  at  one  time  in  the  latitude  of  th.> 
instrument:   the  points  of  the  compass  are 
marked  round  the  rim  of  the  hollow  disk  or 
of  the  horizon.    The  effect  is  that  by  setting 
tlie  disk  which  contains  the  stars  to  the  day 
of  the  year,  and  the  hollow  disk  to  the  hoar 
of  the  day,  the  part  of  the  heavens  visible  at 
that  day  and  hour  is  distinctly  shown.     The 
time  at  which  any  star  rises,  culminates,  /md 
sets  can  be  found. 

PLANTAIN.  The  plantain  is  the  fruit  of 
the  muta  tapientttmy  and  is  eaten  to  a  most  rc^- 
markable  extent  by  the  inhabitants  of  the  t'  r- 
rid  zone.  From  its  nutritious  qnalitios  and 
general  use,  it  may,  whether  used  in  a  raw  or 
dressed  form,  be  regarded  rather  as  a  neees 
snry  article  of  food  than  as  an  occasional 
luxury.  In  tropical  countries  the  plantain 
is  one  of  the  most  interesting  objects  of  cul- 
tivation for  the  subsistence  of  man.  Three 
dozen  fruits  will  maintain  a  person,  instead  of 
bread,  for  a  week,  and  appears  better  suit<*4l 
to  him  in  wftrm  countries  than  that  kind  of 
fooil.  Indeed  tlie  plantain  is  often  the  whole 
support  of  an  Indian  family.  The  froit  is 
produced  from  amonpr  the  immense  leares  in 
bunches,  weighing  00,  CO,  and  8(J  lbs.,  of  va- 
rious colours,  ond  of  grrot  diversity  of  form. 
It  usually  is  long  and  imirow,  of  a  paleyeUow 
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or  dark  rttd  oolour,  with  a  yellow  farinaceous 
flesh.  Bat  in  fona  it  varies  to  oblong  end 
nearly  spherical ;  and  in  colour  it  offeis  all 
the  shades  and  yariaUons  of  tints  that  the 
combination  of  yellow  and  red,  in  different 
proportioDSf  can  produce.  Some  sorts  are 
said  always  to  be  of  a  bright  green  colour. 
In  general,  the  character  of  the  fruit  to  an 
European  palate  is  that  of  mild  insipidity ; 
some  sorts  are  even  so  coarse  as  not  to  be 
edible  without  preparation.  The  greater  num- 
ber however  sre  used  in  their  raw  state,  and 
some  varieties  acquire  by  oultivation  a  veiy 
exquisite  flavour,  even  surpassiug  the  flnest 
pear.  In  the  better  sorts  the  flesh  has  the 
ook>ur  of  the  flnest  yellow  butter,  is  of  a  deli- 
cate taste,  and  melts  in  the  mouth  like  mar- 
malade. In  the  West  Indies,  plantains  appear 
to  be  even  more  extensively  employed  than  in 
the  Eastern  world.  The  modes  of  eating  them 
are  various.  The  best  sorts  are  served  up 
raw  at  table,  as  in  the  East  Indies,  and  have 
been  compared  for  flavour  to  an  excellent 
reinette  apple  after  its  sweetness  has  been 
condensed  by  keeping  through  the  winter. 
Sometimes  they  are  baked  in  their  skius,  and 
then  they  taste  like  the  best  stewed  pears  of 
Europe.  They  are  also  the  principal  ingre- 
dient in  a  variety  of  dishes. 

The  BanmnA  of  hot  countries  is  a  mere  va- 
riety of  the  plantain,  distinguished  by  being 
dwarf,  with  a  spotted  stem.  Botanists  call  it 
If  MM  Paraditiaeaf  in  allusion  to  an  old  no- 
tion that  it  was  the  Forbidden  Fruit  of  Scrip- 
ture. 

PLANTING  and  PLANTATIONS.  Plant- 
ing is  the  operation  of  placing  in  the  soil  the 
roots  of  a  plant  which  has  been  previously  re- 
moved. The  manner  of  performing  the  ope- 
ration may  be  reduced  to  one  general  principle ; 
that  of  placing  the  roots  in  the  soil  so  as  to 
imitate  as  dosely  as  possiblo  the  position 
which  they  oeoupy  when  growing  naturally. 
The  excavation  for  the  reception  of  the  roots 
of  a  plant  should  be  considerably  larger  than 
those  roots  will  traverse  when  extended  at  the 
time  of  planting.  It  should  be  as  wide  at 
bottom  as  at  top.  The  bottom  should  be  more 
or  less  convex,  and  the  depth  such  as  to  admit 
of  the  itoots  being  covered  to  the  extent  ob- 
served in  undisturbed  seedling  plants  of  the 
same  speeies ;  that  is  to  say,  the  upper  part 
of  the  root  should  only  be  just  covered.  The 
lower  roots  should  be  regularly  disposed  over 
the  oonvex  bottom  of  the  excavation,  and  care- 
fully strewed  with  some  of  the  flner  portion 
of  soil,  over  which  the  other  roots  may  be 
spread.  More  soil  should  then  be  carefuUy 
rather  than  forcibly  introduced.  A  plentiful 
wataiing  should  be  given  when  the  soil  is 


nearly  all  filled  in ;  and  after  the  water  has 
subsided,  so  as  not  to  stand  above  the  surface, 
the  latter  should  be  covered  with  the  rest  of 
the  soil. 

Plantations  are  generally  planted  thick  in 
the  fizst  instance,  and  with  various  species  of 
trees.  Larch,  Scotch  fir  or  pine,  mountain 
ash,  di^c,  are  interspersed  amongst  the  hard 
wood  for  shelter,  or  as  nurses.  Too  close 
planting  produces  weak  drawn-up  timber,  in 
consequence  of  the  tops  only  receiving  a  due 
share  of  light.  If,  on  the  contrary,  trees  are 
planted  at  too  great  a  distance  from  each  other 
they  are  inclined  to  ramify  into  large  limbs 
and  spreading  tops,  with  a  stem  short  but 
much  thicker  than  where  the  space  admits  of 
less  expansion  of  foliage.  If  therefore  very 
thick  timber  of  no  great  length  be  required, 
wide  planting  is  proper ;  but  if  tall  timber  be 
the  object,  the  plantation  must  be  moderately 
thick.  The  proper  season  for  felling  trees  is 
when  the  sap  is  most  at  rest;  the  operation 
ought  not  to  be  performed  at  any  other  time, 
unless  for  firewood.  With  respect  to  oaks,  the 
practice  of  barking  in  the  spring  and  felling 
in  the  succeeding  autumn  is  by  no  means  un- 
objectionable, and  on  some  accounts  is  deci- 
dedly inferior  to  felling  in  autumn  or  very 
early  in  winter  without  previous  disbarking. 

PLASTER  OF  PARIS.  [Calcium;  Limb.] 

PLASTERING.  Tho  business  of  the 
plasterer,  besides  forming  plain  plastered 
ceilings  and  walls,  also  embraces  the  forma- 
tion and  fixing  of  ornamental  cornices,  centre 
pieces,  and  other  similar  ornaments. 

In  plastering  a  brick  wall,  the  first  thing 
observed  is  to  secure  a  rough  and  porous  sur- 
face to  which  the  composition  mi^  adhere 
readily.  In  applying  the  plaster,  the  surface 
is  first  brushed  free  from  dust,  then  wetted 
with  water,  and  covered  with  a  first  coat  of 
fluid  stucco,  applied  with  a  coarse  bristle 
brush :  after  which,  before  it  is  quite  dry,  the 
first  coat  of  coarse  moilarlike  composition  is 
applied.  In  plastering  upon  quarter  parti- 
tions or  upon  the  under  surface  of  timber 
floors  to  form  ceilings,  every  different  process 
is  adopted.  In  both  of  these  cases  a  surface 
is  formed  to  receive  the  first  coat  of  plaster 
by  nailing  to  the  timber  quarterings,  or  to  the 
joists  in  the  case  of  a  floor,  narrow  slips  of 
wood  called  laths.  This  done,  the  first  coat 
of  plaster,  consisting  of  what  is  called  coarse 
s*uff,  which  is  a  mortar  of  lime  and  sand  mixed 
with  ox  or  horse  hair,  to  give  it  consistency,  is 
applied  with  a  peculiar  kind  of  trowel,  in  such 
a  way  as  to  force  the  mortar  through  the  nar- 
row openings  between  the  laths,  behind  which 
in  consequence  of  its  soft  and  wet  state,  it 
swells  in  such  a  way  that,  as  it  sets  or  hardens, 
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well  fumislied  gun  wliarf  and  its  connected 
l)iiildings.  It  is  the  gi*and  depot  for  cannou, 
Bkot,  and  eveiy  descriptiou  of  ordnance  stores. 

The  trade  of  Portsmouth,  whicli  is  consider- 
able at  all  times,  but  especially  in  time  of 
war,  depends  much  upon  the  expenditure  con- 
nected with  or  caused  by  the  naval  station  and 
dockyard,  and  is  of  a  very  miscellaneous 
character.  There  is  a  considerable  impoit  of 
cattle  from  the  Isle  of  Wight  and  from  the 
west  of  England.  Com  and  provisions  oi-e 
brought  in  from  Ireland,  eggs  from  Trance, 
timber  from  the  Baltic,  and  wine  is  imported 
direct  from  the  Continent.  Steam  commu- 
nication is  kept  up  with  the  Isle  of  Wight, 
Southampton,  Pl}inoutli,  and  Havre.  The 
niunber  of  vessels  registered  at  the  port  is 
about  150. 

PORTUGAL.  The  agricultural  produce  of 
this  country  includes  com,  Indian  com,  rice, 
hemp,  flax,  honey,  wax,  plenty  of  fruit,  espe- 
cially excellent  oranges  and  lemons,  almonds, 
and  abundance  of  good  wine.  The  sea  along 
the  coasts  and  the  rivers  abound  with  fish, 
which  is  a  great  article  of  food  with  all 
classes.  Sea-salt  is  collected  in  various  places, 
particularly  in  the  lagoon  of  Setubal.  The 
sheep  supply  abundance  of  wool,  of  which 
some  is  equid  to  that  of  the  Spanish  merinos 
in  fineness.  Portugal  has  mines  of  copper, 
tin,  and  iron,  of  which  only  some  of  iron  are 
worked.  The  manufactured  articles  are  coarse 
woollen  cloths  in  Alentejo  and  Beira;  linens 
in  Minho,  Beira,  and  Tras  os  Montes ;  silks  at 
Campo  Grande,  near  Lisbon,  and  also  at 
Oporto  and  Broganza;  jewellery  at  Lisbon  and 
OporU).  There  are  glass-works  at  Marinha 
Grande;  paper  manufactories  at  Alemquer, 
Lisbon,  and  Guimaraens;  potteries  at  Lisbon, 
Oporto,  Coimbra,  Beja,  Estremoz,  and  Caldes; 
cotton  manufactories  at  Alcoba^a  and  Thomai*; 
and  tanneries  in  various  parts. 

The  foreign  trade  is  principally  in  the  hands 
of  Euglish  merchants,  ^iost  of  Uie  Portu- 
guese wines  and  other  produce  are  consumed 
in  England;  especially  the  wines,  of  which  no 
IdnA  tlian  nine-tenths  of  the  quantity  sold  to 
European  countries  ore  sent  to  England; 
this  results  H'om  the  prevalent  taste  for  Port 
uine  in  England.  The  quantity  of  wiuc  ex- 
ported to  England  in  the  year  1847  was 
^>,883,89G  gallons.  The  wijie-produce  of  1850 
bos  been  lately  slated  to  amount  to: — 

rh'ol  olttss  wines   34,226  pipes. 

Second  „       „        18,U08     „ 

Thiixl    „       „        10,804     „ 

Fourth  „       „       12,346     „ 
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8C,344  pipes. 
Portugal  holds  a  very  humble  position  in 


respect  to  iudustr>'  and  commerce.     There 
are  no  railways  or  canals ;  the  roads  are  bad : 
and  the  rivers*  arc  navigable  only  in  certain 
parts  of  the  year.    Vet  thei'c  are  not  wantii.^ 
indications  of   some  revival   of   coxninercial 
spirit.      The  English   Industrial  Exhibiticn 
has  called  forth  the  dormant  energies  of  maiij 
manufacturers;    the   articles   of   Portuguese 
manufacture  were  exhibited  at  Lisbon  before 
being  sent    to  England ;    the    Govemmeut 
voted  a  sum  to  defray  the  expences  of  trans- 
port; and  a  spirit  of  fair  emulation  was  excited. 
A  communication  from  Portugal  to  one  of  the 
London  journals,  if  correct  in  its  statements, 
will  shew  that  the  last  ten  years  have  been 
years  of  progress  in  Portuguese  industry : — 
*^  Oporto,  the  depot  of  our  best  wines,  has 
likewise  become  the  chief  seat  of  our  manu- 
facturing industry.    It  is  now  avast  workshop, 
distinguished  not  only  by  the  great  power  of 
its  machincr}',  but  by  the  hiunanizing  occu- 
pation of  its  people.    A  district  almost  wholly 
industrial  a4Joins  Lisbon  on  the  side  next  to  the 
entrance  of  the  port.    Cavilha,  in  a  few  years, 
has  raised  twenty  new  factories.     Portaligiie 
thrives  admirably  in  its  industry.    The  creihi 
of  our  Torres   Novas  linens  improves  un- 
questionably.     Wool,  both  Portuguese  and 
foreign,  is  woven  and  dyed  in  different  man- 
ners in  our  factories.    The  brightness  of  the 
colours  we   use   enhances    tlie    productions 
which  in  this  process  receive  their  perfectiD^^ 
finish.   Our  cotton  printing  establishments  are 
advancing  rapidly  to  perfection.     The  expen- 
sive and  colossal  industry  of  cotton  spinning 
and  weaving  is  already  fotmded  in  Portugal. 
Our  iron  foundries  produce  machinery"  capat>ld 
of  presenting  in  the  market  solid  and  wt!l- 
finished  pi'oductions.    The  first  steam  boilers, 
of  Portuguese  manufacture,  are  constmctii:? 
in  one  of  the  Lisbon  workshops.     Cabinet 
making,  cuUer}',  and   otlier   apphcations  of 
laboui'  to  the  raw  material,  are  generally  h:i 
proving  verj-  greatly,  and  all  this  progress  1.:  > 
been  made  witliin  little  more  than  ten  yeiir^. ' 

POST;  MAILS;  LETTERS.  To  in»to 
the  intluence  of  tlie  postage  system  on  the 
industry  and  commerce  of  tlie  counlry  is  qur  ^ 
beyond  our  present  bounds.  Whether  as  rt 
gai-ds  the  internal  machinery  of  the  pro.i*. 
establishment  in  St  Martin's-le- Grand;  lie 
wonderful  effect  of  the  penny  postage  r:it<f : 
tho  rapid  transit  of  letters  by  railway :  tl  - 
establishment  of  ocean  mails ;  or  tlie  suqiris- 
ing  results  of  money  orders — the  subject  ;  ^ 
indeed  a  vast  one.  We  can  givo  onl\  a  f'.w 
figiu'es  in  reference  to  it 

The  increase  of  letters  has  been  at  loA^t 
eight  fold  sinco  the  reduction  in  the  rate  H 
postage.    On  the  5lh  of  DecemWr,  ISSfl,  the 
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eh«iig«  wflB  inad«  Amu  dist«no6-rate8  to  alioor- 
peimy  nte;  and  on  the  10th  of  December 
following  a  farther  ehange  to  the  penny-rate 
vaa  made.  The  following  are  the  total  nun* 
ben  of  letters  which  passed  through  the  post- 
offiees  of  the  United  Kingdom  in  the  last 
twelve  years,  beginning  with  the  year  irhen 
the  first  partial  ohange  was  made  :— 

Year.  Wumber  of  Letteri. 

1880 76,000,000 

1840 169,000,000 

1841 196,500,000 

1848 208,500,000 

1848 220,500,000 

1844 242,000,000 

1846 271,500,000 

1846 299,500,000 

1847 822,000,000 

1848 829,000,000 

1849 837,500,000 

1850 347,000,000 

In  the  year  1851  we  may  take  one  million 
letters  per  day,  Sundays  included,  as  a  very 
near  approximation  to  the  probable  nnmber. 
In  the  year  before  the  alteration  ^1888)  the 
gross  receipts  of  the  post-ofilee  were  2,407,216/.; 
the  net  receipts  were  1,676,522/.  In  1R49,  the 
gross  receipts  were  2,213,149;  and  the  net 
receipts  840,787/. 

The  eonreyance  of  the  letters  from  one 
part  of  the  kingdom  to  another  is  effected  by 
eontmct  between  the  postmaster-general  and 
the  eoaeh  and  railway  proprietors.  In  the 
year  1839  the  nnmber  of  miles  travelled  by 
mail  coaches  was  7,377,851,  at  an  average 
speed  of  about  nine  miles  an  hour.  At  the 
present  time  all  the  mails  from  London  are 
conveyed  by  railway,  with  the  aid  of  branch 
coaches  to  convey  them  beyond  the  reach  of 
the  railways.  Contracts  are  entered  into  with 
the  Tftrious  companies  and  the  rates  deter- 
mined partly  on  the  probable  nnmber  of  letters, 
and  partly  on  the  length  of  line.  In  1849, 
the  Oeneral  Post-Office  paid  to  the  Kailway 
Companies  for  conveying  letters  and  news- 
papers the  sum  of  253,586/.  The  mileage  per- 
formed by  the  trains  which  conveyed  the  letters 
and  newspapers  was  upwards  of  20,000,000 
miles. 

Among  the  many  admirable  contrivances  for 
fadlitating  the  post-oflloe  business  of  railways, 
is  Mr.  Dicker's  apparatus  for  giving  and  re- 
ceiving the  bags  at  each  station.  The  appa- 
ratus is  used  by  many  of  the  great  companies, 
and  is  about  being  used  by  more.  The  post 
stations  are  more  numerous  than  the  passenger 
stations ;  or,  more  correctly,  the  mcul  trains  do 
not  stop  at  certain  minor  stations,  which 
must  yet  have  their  regular  bags  of  letters ; 
and  as  the  throwing  of  the  bags  to  or  from 
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the  platform  during  a  speed  of  80  miles  an 
hour  would  be  very  tmoertain  work,  another 
plan  is  adopted.  The  station  keeper  aii^usta 
the  bag  which  is  to  go  from  tha  station ;  and 
the  mall-guard  acUnsta  thai  which  ia  to  go  /o 
the  station.  Tha  station  haa  a  dtUvtry  ttandardj 
and  the  maU-oavriage  haa  a  r^et^ng  net;  the 
two  bags  are  hung  loosely,  respeotively,  on 
the  standard  and  on  the  edge  of  tha  net ;  and 
while  the  train  Is  passing  rapidly  by  the 
station,  the  edge  of  the  net  catches  against 
the  station-bag,  whisks  it  off  a  kind  of  hook, 
and  deposits  it  in  the  net  which  is  spread  open 
at  the  side  of  the  eaniage ;  at  Uie  same  in« 
stant  the  eaniage- bog  is  caught  against  the 
standard,  and  thrown  down  upon  the  platform, 
or  else  enelosed  in  a  net 

In  respect  to  foreign  countries,  there  are 
eontraota  in  foroe  with  steam-packet  com- 
panies for  the  conveyance  of  mails  from 
England  to  various  parts  of  the  world.  The 
amount  paid  for  this  service  in  1849  was 
748,296/. 

The  principle  of  cheap  postage  has  been 
applied  to  the  transmission  of  money  through 
the  postroffice  by  means  of  money-orders.  A 
few  years  ago  the  cost  of  sending  10«.  to  a 
person  160  miles  from  London  would  have 
been  2s.  2</.,  whereas  the  expense  would  nuw 
be  only  4i/.,  including  the  postage.  In 
November,  1840,  the  commission  on  money- 
orders  was  reduced  from  1«.  Gd.  to  6tL  for 
sums  above  2/.  and  not  exceeding  5/. ;  and 
from  6d.  to  3d,  for  sums  not  exceeding  2/. 
The  number  of  offices  empowered  to  grant 
money-orders  has  been  increased,  and  other 
facilities  have  been  granted.  The  consequence 
of  theso  successive  changes  have  been  as 
follows : — 

Number  and  amount  of  money-orders  issued 
in  England  and  Wales  in  the  quarters  ending — 

Noi  Amount. 

5  April,  1839    ....        28,838       ^£40,496 
5  Jan.,   1840    ....        40,768         67,411 
5  Jan.,   1841     ....      189,984       834,652 
5  Jan.,   1849    ....  4,203,727     8,161,295 
5  Jan.,   1850    ....  4,248,891     8,152,648 
POTA'SSIUM;   POTASH.    The  remark- 
able metal  Potasshm  was  discovered  by  Sir 
H.  Davy  in  the  year  1807.    Its  properties 
are  the  following:— In  colour  and  lustre  it 
strongly  resembles  mercury;  it  is  solid  at  the 
usual  temperature  of  tlie  air :  at  50*  it  is  soft 
and  malleable,  and  yields  like  wax  to  moderate 
pressure,  and  at  32°  it  becomes  brittle;  at 
70*  it  is  somewhat  fluid,  but  not  perfectly  so 
till  the  temperature  reaches  160* ;  if  heated  to 
low  redness,  out  of  the  contact  of  the  air,  it 
sublimes,    and   condenses    on    cooling,  mi' 
ohanged.    Its  texture  when  brittle  ia  oiystal- 
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line.  Its  speoiflo  gravity  at  00''  is  only  0-866, 
thereby  presenting  a  remarkable  eontrast  to 
mercnry.  It  is  opaqne,  and  a  good  conductor 
of  heat  and  electricity. 

The  most  lemaikable  chemical  property  of 
potassium  is  its  great  affinity  for  oxygen, 
which  at  common  temperatures  exceeds  that 
of  any  other  body  for  this  elementary  sub- 
stance. It  tarnishes  rapidly  and  visibly  by 
mere  exposure  to  the  air,  and  the  more  rapidly 
as  the  air  contains  moisture,  which  it  decom- 
poses, and  by  combining  with  its  oxygen  be- 
comes oxide  of  potassium,  or  potash.  On 
account  of  its  powerful  affinity  for  oxygen,  it 
must  be  kept  either  in  small  glass  tubes  her- 
metically sealed,  or  in  a  fluid,  such  as  naphtha, 
which  contains  no  oxygen.  When  heated  in 
the  air  it  takes  fire,  bums  with  a  purple  flame, 
the  evolution  of  much  heat,  and  is  converted 
either  into  potash  or  peroxide  of  potash,  or 
a  mixture  of  them.  It  takes  the  oxygen  from 
any  mixture  of  gases  containing  it,  and  indeed 
from  almost  every  substance  with  which  that 
element  happens  to  be  combined;  so  that 
when  thrown  ui>on  water  it  decomposes  it, 
burning  vividly. 

Oxygen  and  PotoMihim  form  two  compounds, 
of  which  the  chief  is  the  well  known  substance 
Potash,  This  is  white,  solid,  extremely  caustic, 
and  readily  attracts  moisture  and  carbonic 
acid  from  the  air ;  it  fuses  when  heated,  but 
bears  a  high  temperature  without  being  vola- 
tilised or  decomposed.  The  hydrate  of  potash 
is  fonned  whenever  an  aqueous  solution  of 
potash  is  evaporated  to  diyness ;  it  is  white, 
hard,  and  brittle,  extremely  caustic,  veiy  de- 
liquescent, and  very  soluble  both  in  water  and 
in  alcohol.  Potash  is  most  extensively  em- 
ployed in  manufactures,  and  is  an  extremely 
valuable  alkali.  From  a  combination  of  cyan- 
ogen with  potassium  PrtiMion  Blue  is  obtained. 
Nitrate  of  Potash,  yUre,  or  SaUpetre,  is  colour- 
less, inodorous,  has  a  cooling,  sharp  saline 
taste,  and  is  readUy  soluble  botli  in  cold  and 
in  hot  water.  At  about  616°  of  Fahr.  nitre 
fuses,  and  at  a  high  temperature  it  suffers 
decomposition.  Nitre  possesses  powerful  anti- 
septic properties.  It  is  largely  employed  in 
the  manufacture  of  gunpowder  and  of  nitric 
acid,  and  also  in  numerous  processes  in  the 
chemical  arts  and  manufactures.  Chlorate  of 
Potash  is  colourless,  inodorous,  and  has  a 
cooling  austere  taste.  When  triturated  with 
certain  inflammable  bodies,  as  sulphur  and 
phosphorus,  combustion  or  explosion,  or  both, 
are  produced.  This  salt  is  employed  in  chemi- 
cal investigations  on  account  of  the  purity  of 
the  oxygen  gas  which  it  yields ;  it  ia  also 
employed  in  the  manufacture  of  matches  which 
an  fired  by  means  of  friction.    [Matchss.] 


Osa^omaie  of  Potash  is  known  in  its  impure 
state  by  the  name  of  Pearl  Ash ;  when  pure, 
it  is  colourless  and  inodorous,  its  taste  is 
strong  and  disagreeable,  it  does  not  readily 
crystallise,  and  is  never  kept  in  ciyBtala ;  it  is 
largely  employed  in  the  arts,  and  also  in 
medicine.  Biearbo^iaie  of  Potash  ia  inodorous, 
colourless,  and  crystalline ;  has  scarcely  any 
alkaline  taste,  and  is  largely  employed  in 
medicine  and  in  chemical  investigations.  8mI- 
pkate  of  Potash  is  colourless,  inodorous,  bitter, 
and  rather  hard;  it  is  employed  to  a  amaU 
extent  in  medicine  and  manufactures,  ^t- 
tartrate  of  Potash,  Cream  of  Tartar ,  or  DsHar, 
is  colourless,  rather  hard,  inodorous,  and  has 
a  sour  taste.  It  is  very  largely  employed  in 
the  preparation  of  tartaric  add,  in  medicine, 
and  some  chemical  arts.  When  an  equivalent 
of  potash  is  added  to  this  salt,  it  becomes 
neutral  tartrate  of  potash  ;  this  salt  is  used  in 
medicine,  and  being  much  more  soluble  in 
water  than  the  bitartrate,  was  formerly  called 
Soluble  Tartar.  Oxalic  Acid  forms  three 
difierent  compounds  with  potash,  the  oxalai^y 
quadroxalaie,  and  hinoxaUUe;  this  last  is  a 
natural  product  obtained  from  sorrel,  and  is 
commonly  known  by  the  name  of  salt  o/sorrrL 
It  is  a  colourless  crystalline  salt,  and  has  a 
sour  bitterish  taste.  There  are  many  other 
valuable  substances  obtained  from  potassium. 

POTATO.  The  potato  was  first  brought 
to  this  country  from  Virginia  by  Sir  Walter 
Raleigh,  and  was  first  planted  in  his  garden  at 
Youghal,  in  Ireland.  But  the  potato  had  been 
known  ia  Spain  and  Portugal  at  an  earlier 
period,  and  it  is  from  them  that  we  most  direct! y 
derive  the  name  by  which  we  know  iL  The  in- 
habitants of  Quito  called  it  by  some  namt) 
which  the  Spaniards  corrupted  into  battata, 
to  which  potato  is  a  dose  approximation.  The 
potato  was  limited  to  the  garden  for  at  least  a 
century  and  a  half  after  it  was  first  planted  at 
Youglial,  and  it  was  not  until  1732  cultivated 
as  a  field  crop  in  Scotland. 

The  farina  of  the  potato,  properly  granu- 
lated and  dried,  is  sold  in  our  shops  as  topiooi, 
to  which  it  bears  the  closest  resemblance  both 
in  appearance  and  essential  properties.  For 
confectionary  the  flour  is  so  delicately  white, 
and  it  is  so  digestible  and  nutritious,  that  it 
ought  to  be  in  more  general  use,  among  the 
children  of  the  poor  espedally,  in  the  winter 
season,  when  they  so  rarely  ei\joy  the  luxury 
of  milk;  and  the  cost  is  not  mor«  than  a 
sixth  or  seventh  of  tlie  price  of  tapii>ffi  or 
arrow-root,  if  it  bo  made  at  home.  Few 
housewives  are  ignorant  of  the  method  of 
obtaining  it  by  the  use  of  a  common  hand- 
grater  and  sieve ;  but  for  yielding  larger 
supplies  some  machinery  is  oeoeasaiy* 
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The  miseiy  of  Ireland,  consequent  on  the 
failure  of  the  potato  crop,  is  too  well  known 
to  require  notice  here.  In  1847,  the  Earl  of 
Clarendon,  wishing  to  know  the  exact  amount 
of  vegetable  food  grown  in  the  country,  caused 
an  accurate  enumeration  to  be  made.  It  was 
found  that  there  were  284,116  acres  of  land 
under  potato-crop  .in  1847;  the  produce  of 
which  was  estimated  at  2,046,195  tons  of 
potatoes.  No  means  are  at  hand  for  deter- 
mining the  ratio  which  these  numbers  bear  lo 
those  of  former  years ;  but  it  is  weU  known 
that  the  quantity  was  greatly  diminished 
during  and  immediately  after  the  disastrous 
year  1846 

It  has  been  lately  estimated  that  the 
potatoes  sold  in  Covent  Garden  market  an- 
nually amount  to  about  6,600  tons,  or  about 
14,000,000  lbs. 

POTOSI'  MINE.  Potosi,  a  town  in  South 
America,  in  the  republic  of  Bolivia,  has  near 
it  the  mountain  or  Cerro  de  Potosi,  16,037 
feet  liigh.  It  contains  one  of  the  richest 
silver  mines  in  the  world;  the  mine  has 
yielded  since  1556  an  amount  of  silver  worth 
nearly  200,000,000/.  sterling.  Potosi  con- 
tains about  30,000  inhabitants. 

POTTERIES.  The  name  of  The  Potteries 
is  given  to  a  remarkable  district  in  Stafford- 
shire, in  which  the  greater  part  of  the  English 
pottery  and  porcelain  is  made.  It  is  a  row  of 
seven  or  eight  towns,  l^ing  along  the  same 
turnpike  road,  and  having  the  intervals  be- 
tween them  every  year  more  and  more  filled 
up  by  more  than  twenty  hamlets  and  chapel - 
ries.  It  may  be  characterised  as  a  street  eight 
miles  in  length,  with  shorter  streets  branching 
out  on  either  side.  Over  the  whole  of  this 
space  the  characteristics  of  a  pottery  district 
are  observable ;  especially  the  bulky  and  some- 
what ugly  Kilns  which  every  establishment 
possesses.  The  chief  towns  among  the  group 
are  Tunstall,  Burslem,  Longport,  Hanley, 
Shelton,  Stoke,  Fenton,  and  Lane  End ;  the 
smaller  places  are  too  numerous  for  enumer- 
ation here.  Etruria,  the  celebrated  establish- 
ment where  Wedgewood  obtained  his  fame 
and  his  wealth,  is  not  so  much  a  town  as  a 
factory,  with  the  mansion  of  the  proprietor 
and  Uie  houses  of  the  workpeople.  There 
are  not  less  than  a  hundred  and  twenty 
pottery  and  porcelain  establishments  in  the 
district,  some  of  which  employ  six  or  eight 
himdred  persons  each.  The  names  of  Cope- 
land,  Minton,  Ridgway,  Davenport,  and  Wood, 
are  among  the  most  celebrated  of  the  manu- 
facturers; and  it  is  among  these  we  are  to 
look  for  those  gradual  improvements  which 
will  leave  us  nothing  to  wish  for  in  emulating 
the  production  of  China,  Sevres,  and  Dresden. 


The  Exhibition  of  1851  will  tell  its  own  tale 
on  this  subject 

In  the  last  annual  report  of  the  School  of 
Design,  the  following  interesting  remarks  are 
made  on  the  progress  of  the  branch  Schools 
in  the  Pottery  district: — 'The  schools  at 
Stoke  and  Hanley  continue  to  be  conducted 
in  the  most  satisfactory  manner,  and  are 
exercising  a  marked  influence  on  the  manu- 
factures of  those  places.  The  proportion  of 
the  students  actually  engaged  in  the  manu- 
factories is  unusually  large,  amounting  to 
three  fourths  of  the  whole  number ;  and 
about  thirty  are  established  modellers  and 
painters.  Several  of  the  young  pupils  have 
advanced  to  the  study  of  colour,  but  the 
difficulty  of  forming  or  maintaining  a  class,  in 
the  absence  of  proper  examples,  is  extreme. 
A  life  class  is  established  at  Hanley.  The 
modelling  classes  have  now  assumed  tlieir 
proper  importance  in  the  schools,  with  re- 
ference not  only  to  their  numbers,  but  to  the 
quality  of  the  pupils,  many  of  whom  are 
modellers  of  long  standing,  established  in 
the  manufactories,  who  come  to  the  schools 
already  skilled  in  tlie  handicraft  of  their 
business.  Their  practice  in  the  schools  is  to 
study  the  figure,  and  to  model  after  the  finest 
examples  of  ornament,  and  afterwards  to 
exercise  their  knowledge  of  form  and  relief 
by  reproducing  specimens  of  the  like  cha- 
racter, from  the  engravings  of  Albertolli  and 
others.  No  plan  can  be  better  adapted  for 
spreading  among  the  modellers,  who  are  also 
to  a  great  extent  the  designers,  that  in  which 
their  previous  education  has  been  deficient, 
that  is  to  say,  a  knowledge  of  the  best  forms, 
and  taste  to  prefer  them.  There  are  also 
several  pupUs  in  the  modelling  classes  who 
have  begun  at  the  beginning,  and  worked 
through  the  elementary  studies  of  the  school. 
One  of  the  principal  modellers  in  the  Potteries 
is  stated  to  have  drawn  his  first  line  in  the 
Hanley  school.' 

POTTERY  AND  PORCELAIN.  The 
pottery  art  appears  to  have  been  practised  in 
the  earliest  ages,  and  undoubtedly  has  been 
known  amongst  the  rudest  nations.  The 
most  ancient  records  allude  to  the  potter's 
wheel,  and  we  have  proof  that  great  skill  had 
been  acquired  in  the  manufacture  of  porce- 
lain of  a  superior  quality  in  China  and  in 
Japan  at  a  very  remote  date.  The  little 
figures,  covered  with  a  fine  deep-blue  glaze, 
which  are  deposited  with  Egyptian  mummies, 
and  numerous  jars,  some  specimens  of  which 
may  be  seen  in  the  British  Museum,  show 
that  in  Egypt,  likewise,  the  art  was  anciently 
practised.  Vestiges  of  considerable  Roman 
potteries  have  been  discovered  In  many  parts 
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of  this  isknd.  In  newly-discovered  countries 
it  has  been  found  that  the  use  of  earthen 
Yessels  is  familiar  among  people  other^se 
little  acquainted  with  the  arts  of  civilised  life. 

Although  Earthenwar§  may  be  considered 
as  a  general  term  applicable  to  all  utensils 
composed  of  earthen  materials,  it  is  usual  to 
distinguish  such  utensils  more  particularly 
into  three  different  kinds,  namely,  PoUertf, 
JSarthenwartf  and  Porcelain.  Under  Pottery 
are  classed  the  brown  stoneware  made  into 
jugs,  Stc.t  red  pans  and  pots,  porous  vessels, 
d^c  Earthenware  consists  of  the  white,  blue 
and  white,  and  yellow  ware,  which  is  so  exten- 
sively used  in  this  country.  Porcelain  is 
distinguished  from  earthenware  as  being  a 
semi-vitrified  compound,  in  which  one  portion 
remains  infusible  at  the  greatest  heat  to  which 
it  can  be  exposed,  while  the  other  portion 
vitrifies  at  a  certain  heat,  and  thus  intimately 
combines  with  and  envelopes  the  infusible 
part,  producuag  a  smooth,  compact,  shining, 
and  semi-transparent  substance,  well  known 
as  the  characteristic  of  true  porcelain. 

Until  the  beginning  of  the  18th  century, 
the   manufacture    of   earthenware    in    this 
oountiy  was  confined  to  a  fdw  objects  of  the 
coarsest  description,  and  till  nearly  the  close 
of  the  same  century,  the  porcelain  of  China 
was  still  in  common  use  on  the  tables  of  tlie 
wealthy,  the  home  manufacture  being  confined 
to  articles  of  the  commonest  domestic  use. 
Earthenware  was  likewise  largely  imported 
from  Holland,  and  superior  kinds  from  Ger- 
many and  France.    English  earthenware  and 
porcelain  are  now  not  only  brought  into  gene- 
ral use  in  this  country,  to  the  exclusion  of  all 
foreign  goods,  but  earthenware  is  also  largely 
exported  to  lUmost  evexy  part  of  the  known 
world,  and  even  to  those  countries  where  tlie 
art  was  previously  prosecuted.    England  is 
mainly  indebted  to  Mr.  Wedgwood  for  the 
extraordinary  improvement  and  rapid  exten- 
sion of  this  branch  of  industry.    Before  his 
time    our   potteries  produced  only  inferior 
fabrics,  easily  broken  or  ii^ured,  and  totally 
devoid  of  taste  as  to  form  and  ornaments. 
Wedgwood's  success  was  not  tho  result  of  any 
fortunate  discovery  accidentally  made,    but 
was  due  to  patient  investigation  and  unre- 
mitting efforts.  He  called  upon  a  higher  class 
of  men  than  had  usually  been  employed  in 
this  manufacture  to  assist  in  his  labours,  and 
in  prosecuting  his  experiments  he  was  guided 
by  soimd  scientific  principles ;  and  signal  suc- 
ce88,which  crowned  his  first  exertions,  only 
served  as  an  additional  motive  for  continuing 
his  pursuit.    One  of  the  principal  inventions 
of  Mr.  Wedgwood  was  liis  table  wvirr,  known 
At  present  as  Queen's  Wore.    It  is  cljnractor- 1 


ised  as  a  dense  and  durable  substance,  covered 
with  a  brilliant  glaze,  and  capable  of  bearing 
omnjnred  sudden  alternations  of  heat  and 
cold.  Mr.  Wedgwood's  more  beautiful  inven- 
tions were— a  terra  ootta,  which  could  be  made 
to  resemble  porphyry,  granite,  Egyptian  peb- 
ble, and  other  beautiful  stones  of  the  silidoua 
or  crystalline  kind ;  a  black  porcelainous  bis- 
cuit, very  much  resembling  basalt  in  its  pro- 
perties, and  therefore  called  Basaltes  ;  a  white 
and  a  cane-coloured  porcelain  biscuit,  both 
smooth  and  of  a  wax-like  appearance;  and 
another  white  porcelainous  biscuit,  distin- 
guished as  jasper,  having  in  general  all  the 
properties  of  the  basaltes,  with  a  very  impor- 
tant addition,  the  capability  of  receiving 
through  its  whole  substance  from  the  admix- 
ture of  metallic  oxides,  the  same  colours  as 
those  oxides  communicate  to  glass  or  enamel 
in  fusion.  This  pecxdiar  property  renders  it 
applicable  to  the  production  of  cameos  and  all 
subjects  required  to  be  shown  in  bas-relief,  as 
the  ground  can  be  made  of  any  colour,  while 
the  raised  figures  are  of  the  purest  white. 
Mr.  Wedgwood  likewise  invented  a  porcelain 
biscuit,  nearly  as  hard  as  agate,  which  will 
resist  the  action  of  all  corrosive  substances, 
and  is  consequently  peculiarly  well  adapted  for 
mortars  in  the  chemist's  laboratory. 

Since  porcelain  is  only  a  finer  kind  of  pot- 
tery, the  following  description,  iu  its  earlier 
portion  at  least,  will  comprehend  the  mode  of 
manufacturing  both  kinds  of  ware. 

The  materials  for  earthenware  are  reduced 
to  the  consistence  of  cream,  in  which  state 
they  are  called  slip;  this  fluidity  is  necessary 
to  insiure  the  perfect  mixture  of  all  the  ingre- 
dients, and  their  mutual  chemical  action  in 
the  fire.    The  basis  of  the  composition  is  a 
clay  from  the  plastic  clay  formation  in  Devon- 
shire or  Dorsetshire,  to  which  is  added  ground 
flint,  which  gives  whiteness  and  solidity  to  tire 
goods.    For  tlie  better  kinds,  a  portion  of 
China-clay,  or  decomposed  felspar  from  Com 
wall,  is  added,  together  with  a  small  quantity 
of  ground  white  granite.    By  this  means  tlie 
density  of  the  ware  is  increased,  greater  pmity 
of  whiteness  is  obtained,  and  also  a  degree  of 
vitrification  which  makes  the  ware  sonorous 
when  struck.    The  flints  employed  are  burned 
in  a  kiln,  slaked  to  destroy  their  coherence, 
and  ground  to  powder  in  a  mill.    The  powder 
is  then  sifted  in  water,  until  reduced  to  a  fit 
state  for  combination  with  tlie  other  substance^. 
The  claj*8  are  tlirown  into  their  several  vai«i 
sunk  in  the  ground,  where  they  are  blended 
with  water,  and  sifted  tlirough  fine  silk  lawns 
into  other  receptacles,  and  then  diluted  with 
Avater.     The  minglcil  flint  and  clay,  in  the 
state  of  a  creamy  liquid,  is  then  pumped  into 
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A  boiler,  or  aUp-kiln,  the  bottom  of  vbioh  is 
formed  of  lange  flat  firo-bzicks,  under  which 
four  or  five  parallel  fliuae  paas  from  the  fire- 
place to  a  hi^h  chimney.  The  water  is  oYa- 
porated,  until  the  boiling  mass  is  brought  to 
A  proper  consistency  for  working;  bat  the 
steam  having  given  it  a  cellular  and  porous 
texture,  it  requires  to  be  beaten  or  wedged 
nntil  the  air  is  driven  out,  and,  a  section  of 
the  mass,  when  cut,  is  smooth  and  compact. 

Ail  tlie  various  kinds  of  ware,  such  as  cnam 
warff  drab  ware^  drab  bod^f,  brawn  bodp,  Egyp- 
iioH  blacky  blue  bodjft  jatptr  body,  turquoUe 
body,  d^.,  are  formed  of  different  kinds  and 
proportions  of  flint  and  clay,  with  small  addi- 
tions of  colouring  materials.  Bound  articles, 
which  may  be  turned  upon  a  lathe,  have  their 
form  given  upon  tliS  thrower's  wheel,  which 
is  a  lathe  with  a  vertical  spindle,  having  a 
small  round  table  on  the  top,  at  wliich  the 
thrower  sits.  He  receives  the  clay  prepared 
to  the  proper  size  by  a  woman,  and  throws  it 
upon  the  whirling- table  between  his  knees, 
which  is  put  in  motion  by  the  wheel-woman, 
whoeo  eye  watches  every  motion  of  the  thrower, 
and  regulates  the  velocity  of  the  work  with 
perfect  acctu^cy.  The  thrower  first  draws 
the  clay  up  into  a  ptUar,  then  depressce  it  into 
a  flat  cake,  until  thB  whole  mass  has  been 
drawn  into  a  cireuUr  arrangement  of  all  its 
parts.  He  then  opens  the  hollow  of  the  ves- 
sel with  his  thumbs,  and  continues  to  draw 
out  the  clay,  or  press  it  inwards,  until  the 
deeirsd  shape  is  given  to  it.  It  is  then  cut 
from  the  table  by  a  brass  wirt,  and  placed  on  I 
a  board,  which,  when  full,  is  carried  into  a 
stove-room  to  harden. 

When  a  number  of  vessels  of  the  same  aise 
are  to  be  thrown,  a  gaoge  is  fixed  so  that  its 
point  jnst  touches  the  top  edge  of  the  article 
when  it  is  revolving;  this  fixes  both  the 
height  and  diameter  of  all  that  are  made  in 
that  pattern. 

When  the  vessels  are  sufficiently  hardened, 
they  are  turned  upon  a  lathe  similsr  to  that 
used  by  wood-turners.  The  tamer  dexter- 
ously shaves  away  the  day  to  the  proper 
thickness,  and  works  the  mouldings,  Ae., 
polishing  the  whole  with  a  steel  burnisher. 
He  frequently  ornaments  bowls,  jogs,  Ac, 
with  a  coating  of  various  coloured  olays,  which 
are  sometimes  blended  with  each  other,  so  as 
to  give  a  marbled  surface;  by  these  earthy 
pigmenta  he  produces  an  infinite  variety  of 
patteraa.    This  kind  is  ealled  JHftped  Ware. 

Such  articles  as  inquin  handles  and  spouts 
are  then  passed  to  the  handler,  who  makes 
thoae  appendages  in  plaater  moulds,  and  sticks 
them  to  tha  vessels  with  liquid  clay.  Plain 
handles  are  pressed  by  a  syringe  through  a 


hole  of  the  proper  sixa  and  fonUf  and  as  the 
clay  comes  through  in  long  strings,  it  is  cut 
off,  and  bent  into  the  desired  sh^e  for  the 
handle. 

Thrown  and  turned  goods  areaoroetimaa 
ornamented  with  figures  in  relief,  which  are 
made  out  of  flat  moulds  by  children,  and  fixed 
upon  the  ware  by  workmen,  who,  having  care- 
fully accosted  eaeh  figure  to  its  place,  run  a 
little  water  under  it  with  a  camel-hair  pencil, 
which  unites  it  to  the  snrfiice  of  the  pot. 
Goods  of  sn  oval  or  angular  shape,  which  can- 
not be  tamed,  are  made  by  pressmg  elay  into 
plaster  moulds,  which  give  the  outside  form 
to  the  vessel:  this  is  called  MoUow-Wmre 
Prening.  Another  kind,  called  FUd^Wmre 
Preiriny,  is  performed  by  giving  the  shape  to 
the  goocb  by  moulds  which  ti  the  inside  of 
the  vessel ;  plates,  dishes,  saucers,  eups,  and 
hsad-basins  are  made  on  this  principle. 

Casting  is  resorted  to  when  a  mould  is  so 
intricate  as  to  be  difficult  for  the  woricmea  to 
fill  by  presshig.  Slip  clay  ia  poured  into  the 
mould,  which  rapidly  absorbs  the  water;  and 
a  coating  of  day  is  deposited  upon  Qi»  indde ; 
the  remaining  fluid  is  then  poured  out  or 
drawn  with  a  syringSi  and  a  thicker  mixture 
is  put  in,  and  left  rather  longer  than  the  first 
before  it  is  withdrawn.  The  mould  is  then 
put  into  a  stove  to  diy. 

When  completed  by  the  workman,  the  goods 
are  placed  on  boards  to  dry,  before  going  to 
the  biscuit^oven,  in  which  ^y  receive  the  first 
fire.  The  ware  to  be  thus  burnt  is  placed  hi 
Bagggrt  made  of  crucible  day ;  in  shspe  they 
resemble  hat-boxes,  and  being  piled  in  columns, 
each  Bsgger  covers  the  one  beneath  it,  and 
proteota  the  goods  from  the  immediate  eon- 
tact  of  smoke  and  flam«.  When  the  baking 
is  finished  and  the  oven  rooled,  the  doorway 
is  opened,  the  saggers  brought  out,  and  their 
contents  submitted  to  a  rigid  scrutiny:  all 
cracked  and  crooked  pieees  are  rejected  and 
thrown  away.  The  ware  is  now  called  BiewUt 
and  in  this  state  goes  to  the  printer  or  biscuit- 
painter  to  be  ornamented. 

The  printing  of  earthenware  ia  effected  by 
tnuiafer-p^)ers  from  engraved  copper-plates. 
The  ink  used  in  printing  is  made  of  linseed- 
oil  boiled  with  hthaige,  rosin*  balsam  of 
sulphur,  or  Barbadoes  tar,  and  is  tinted  with 
any  of  the  usual  mineral  colours — blue  bemg 
the  prindpal,  and  formed  of  oxide  of  cobalt. 
The  colour  having  been  ground  very  fine,  the 
printer  blende  it  with  his  oil  upon  a  hot  stove, 
and  filling  the  engraved  plate  with  it,  takes 
off  the  impression  by  the  common  rolling- 
press.  The  tissue-paper  used  for  this  pur- 
pose is  first  prepsred  with  a  solution  of  loap. 
AaaooB  id  the  print  ia  taken,  A  girl  eota  onl 
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the  engrttvisg  with  Bcissors,  and  hands  it  to 
the  transferer,  who  carefully  places  the  print 
upon  the  biscuit-ware,  which  being  absorbent, 
holds  it  with  great  tenacity.  The  transferer 
then  passes  it  to  her  assistant,  who  with  the 
end  of  a  cylinder  of  flannel,  tightly  rolled  and 
bound  with  twine,  rubs  the  print  with  such 
force  as  to  work  the  ink  into  dose  contact 
with  the  biscuit.  The  goods  thus  ooated 
with  paper  are  then  put  into  a  tub  of  water, 
and  the  paper  being  wiped  off  with  a  sponge, 
every  minute  point  of  the  engraving  is  found 
accurately  transferred  to  the  earthenware. 
When  dry,  the  goods  are  packed  close  in  a 
large  muffle,  or  kiln,  round  which  a  fire  cir- 
culates, and  brings  the  whole  to  a  low  red 
heat  By  this  means  the  oil  is  burned  out 
of  the  colour,  which  would  be  usurious  to  the 
process  of  glazing  which  follows.  Some  pat- 
terns are  executed  on  biscuit  by  painters,  who 
lay  on  the  colours  in  gum-water. 

The  biscuit-ware,  thus  ornamented,  is  car- 
ried to  the  dipper,  who  dips  each  piece  into 
the  tub  containing  the  finely-ground  mixture 
which,  when  melted,  forms  the  glassy  coating 
to  the  ware.  This  glaze  is  blended  in  water, 
which,  being  absorbed  by  the  biscuit,  leaves  a 
thin  cover  of  glazing-powder  upon  the  surface ; 
a  dexterous  shake  of  each  piece  in  a  circular 
motion,  as  it  emerges  from  the  fluid,  preyents 
the  glaze  from  setting  unequally,  and  throws 
off  all  that  is  superflous.  The  material  of 
the  glaze  differs  according  to  the  kind  of  ware : 
white  lead  is  a  general  ingredient. 

When  the  goods  have  been  dipped  in  the 
glazing  mixture,  they  are  dried,  and  placed  in 
saggers,  which  are  washed  on  the  inside  with 
a  compound  of  glaze  with  lime  and  day. 
Every  piece  is  carefully  placed  so  as  not  to 
touch  another;  otherwise,  when  the  glaze 
melts,  they  would  stick  together.  When 
drawn  from  the  oven,  the  ware  is  carried  in 
baskets  to  the  glossed  warehouse,  where  it  is 
again  subjected  to  a  dose  examination. 

Porcelain  is  a  finer  spedes  of  pottery,  in 
which  the  ingredients  are  so  selected  that 
they  act  chemically  upon  each  other,  and  are 
brought  to  a  state  of  vitrification ;  the  fracture 
has  a  dense  or  greasy  surCftoe,  like  that  of  a 
flint  stone,  and  is  therefore  not  liable  to  be 
acted  upon  by  adds.  When  the  porcelain  is 
coloured  by  metallio  matter,  it  is  called  stone- 
ware ;  jasper  and  some  drab-ware  are  of  this 
description :  but  when  it  is  perfectly  free  from 
colouring  matter  and  is  translucent,  it  is  called 
China ;  of  which  there  are  two  spedes,  hard 
and  soft  china. 

Hard  China  is  formed  chiefly  of  Kaolin  or 
Cornish  day,  felspar,  sand,  and  selenite;  but 
Soft  China,  which  is  more  freguantly  made  in 


England,  has  a  different  composition.  Booes 
calcined  and  ground  are  largely  used  in  tbe 
manufacture  of  English  china,  combined  with 
aluminous  and  silidous  earths  in  snob  pro- 
portions that  they  will  vitrify  together.  The 
mode  of  mixing  the  materials,  and  the  genenl 
processes  of  manufacture,  are  nearly  the  suoe 
as  for  earthenware. 

The  decoration  of  china  by  enamd  cokrars 
and  gold  affords  employment  to  a  great  num- 
ber of  persons,  some  of  whom  attain  great 
excellence  in  their  beautiful  art.  The  colours 
used  are  all  prepared  from  metallio  oxides, 
which  are  ground  with  fluxes,  or  Aisible  glasses 
of  various  degrees  of  softness,  suited  to  the 
peculiar  colours  with  which  they  are  used 
When  painted,  the  goods  are  placed  id  the 
enamd-ldln,  where  the  fluxed  ooIodtb  meit, 
and  fasten  to  the  glazed  surface,  fonning  eo- 
loured  glasses.  The  gold,  whidi  is  applied 
in  the  form  of  an  aTn^lgam  gxound  in  tuipen- 
tine,  is  afterwards  burnished  with  sted  bor- 
nishers. 

PotUiy,  comprising  the  coarsest  and  com- 
monest wares,  involves  the  use  of  day  oalft 
and  requires  much  less  careful  processes  thm 
porcelain  or  earthenware. 

The  porcelain  manufacture  has  made  gnti 
advances  within  the  last  fiew  years.  The 
Exhibitions  of  manu&ctures  in  this  oonoti; 
have  afforded  room  for  the  honourable  ema- 
lation  of  manufacturers  firom  different  dis- 
tricts ;  while  the  exceUenoe  of  Sevres,  BresdeOi 
and  other  foreign  manufactures  of  poreeliio« 
have  shewn  our  native  artists  what  are  the 
points  in  which  we  are  still  excdled  by  oor 
neighbours.  The  production  of  statuettes  in 
biscuit  and  parian  has  lately  reached  a  bigl^ 
degree  of  beauty ;  espedally  in  those  speeimeBS 
which,  under  the  name  of  Art  Mannlktores, 
have  called  forth  the  inventive  skill  of  Bell, 
Marshall,  and  other  sculptors,  and  tbe  prac- 
tical skill  of  Minton,  Copeland,  and  other 
distinguished  manufacturers.  Slabs  of  bighlj 
decorated  porodain  are  now  much  os^  ^ 
fire-places,  and  in  many  forms  of  boos^- 
decoration.  The  mode  of  pressing  diy  porce- 
lain powder  into  various  forms  has  given  n^ 
to  many  new  productions  [Buttoh  BiAifryAC| 
TUBE]  ;  and  the  combination  of  parti-colonred 
clays  has  enabled  the  manufaotorsnto  imitate 
many  of  the  pavements  and  floors  of  ^ 
Romans  [TssssLAnn  Fix>obs.] 

In  respect  to  the  commerce  in  these  •■^^ 
it  is  the  plain,  neat,  well  made,  and  well  ^^ 
earthenware,  for  which  the  greatest  demand 
exists  in  foreign  countries ;  for  no  where  ai^ 
such  things  so  excellently  produced  as  m 
England.    Tbe  export  in  (he  iiot  three  y«tK 

has  been 
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1848 53,286,076  pieces. 

1849 61,528,106      „ 

1850 76,952,735       „ 

Two-thirds  of  these  quantities  go  to  the  United 
States.  The  more  costly  porcelain,  and  the 
rough  stone-ware,  are  not  so  largely  exported 
as  earthenware. 

POULTRT.  The  mechanical  arrangements 
for  facilitating  the  hatching  of  ponltiy  have 
been  noticed  under  Hatching.  In  respect  to 
the  commerce  in  this  yariety  of  farm  produce, 
the  only  enumeration  or  estimate  which  we 
hare  met  with  is  that  which  was  made  in 
Ireland  in  1847.  The  poultry  then  alive  in 
all  the  Uacma  in  Ireland  numbered  as  fol- 
lows:— 

Leinster 1,674,039 

Munster 1,684,775 

Ulster 1,567,587 

Connaught 764,654 
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5,691,055 
In  one  of  the  recent  raluable  papers  in  the 
JUomhig  OkromcUj  it  is  stated  that  the  average 
jeariy  sale  of  tame  birds,  or  povUryy  at  New- 
gate  Market,  is  about  900,000 ;  while  that  of 
wild  birds,  or  game,  is  about  400,000;  making 
1,300,000  in  alL  But  Leadenhall  Market  is 
said  to  be  the  largest  poultry  and  game  market 
in  the  world ;  the  numbers  are  given,  by  the 
above  authority,  at  2,700,000  poul^,  and 
1,300,000  game,  making  together  4,000,000. 

POWER  is  a  term  applied  to  any  cause 
which  is  capable  of  producing  motion,  or  of 
resisting  motion ;  but  the  word  has  a  merely 
technical  meaning  in  treatises  of  mechanics. 
From  among  the  numerous  combinations 
which  occur  in  machineiy,  the  Lever,  Inclined 
PUme,  Wheel  and  Axle,  PnUey,  Wedge,  and 
Screw,  have  been  selected,  and  named  Mecka- 
nieal  Powen,  apparently  because  they  are  the 
simplest  objects  by  which  are  produced  such 
etEdcta  as  could  not  be  produced  by  the  unas- 
sisted or  unadapted  operations  of  a  motive 
agent,  as  gravitation,  muscular  strength,  &e» 
The  word  Power  here  may  be  conceived  to 
signify  thai  which  produces  a  mechanical 
advantage ;  but  the  same  word  may  be  used 
to  signify  a  beneficial  effect,  as  when  a  thing 
is  done  quicker  or  better  at  an  equal  expense 
of  labour  or  time. 

The  mechanical  advantages  of  simple  ma- 
ehmes  are  shown  under  the  words  Leveb, 
Whxel  AMD  Axle,  Ac  ;  see  also  Mechanical 
Powsxs.  Beneficial  effect  may  be  produced 
in  various  ways  without  mechanical  advantage : 
^for  example,  in  the  division  of  labour  there 
is  not  only  the  moral  benefit,  namely,  the 
making  a  human  agent  fitter  for  his  woric  by 
giving  lum  a  more  limited  range  of  operations, 


but  the  aetnal  saving  of  the  labour  of  laying 
down  one  tool  and  taking  up  another. 

PRAGUE,  the  capital  of  Bohemia,  is  a 
place  of  some  industrial  and  commercial  im- 
portance. The  manufactores  consist  of  cot- 
ton, hosiery,  silk,  leather,  hats,  gloves,  earthen- 
ware, jewelleiy,  and  plated  goods,  mathema- 
tical and  musical  instruments,  glass,  buttons, 
snuff  and  tobacco,  paper  and  paper-hangings. 
There  are  also  breweries,  sal^ietre  works,  and 
many  other  industrial  establishments.  Prague 
has  a  very  flourishing  commerce :  the  transit 
trade  is  considerable,  and  there  are  three 
great  annual  fairs. 

PRESS.  [Hydbauligs;  Pbihtiko;  Scbew- 
Pbsss.] 

PRESTON.  This  is  one  of  our  busy  Lan- 
cashire towns.  The  staple  trade  of  Preston, 
till  within  the  last  half  century,  was  in  linens ; 
but  this  trade  has  given  place  to  that  of  cotton, 
which  is  now  manufactured  very  extensively. 
There  are  several  iron  foundries,  chiefly  for 
making  the  machinery  used  in  the  cotton 
manufactures.  Leather  is  extensively  made. 
The  Ribble  is  navigable  at  spiing-tides  for 
vessels  of  150  tons ;  but  it  is  ill  adapted  for 
trade.  The  Lancaster  canal  passes  on  the 
west  side  of  the  town,  and  connects  it  with  the 
great  canal  system  of  the  manuDsoturing  dis- 
tricts ;  while  the  town  is  still  better  connected 
by  railways  with  the  great  centres  of  commerce. 

PRINCE'S  METAL,  or  Prince  BuperCa 
AfeUtl,  is  an  alloy  of  copper  and  zinc,  which 
contains  more  copper  than  brass  does,  and  is 
prepared  by  adding  this  metal  to  the  alloy. 

PRINCIPAL  is  the  name  of  a  stop  or  row 
of  metal  pipes  in  an  organ,  toned  an  octave 
higher  than  the  diapason,  an  octave  lower 
than  the  fifteenth,  and  serving  to  blend  the 
two,  as  well  as  to  augment  the  volume  of 
sound. 

PRINTING.  The  art  of  printing  flrom 
blocks  has  been  known  in  China  since  the 
middle  of  the  10th  century,  and  that  mode  of 
printing  is  still  practued  there.  Even  in 
Europe,  although  writing,  unlike  that  of  the 
Chinese,  is  alphabetic,  printing  from  blocks  was 
the  method  first  practised.  Some  have  even 
supposed  that  the  knowledge  of  the  art  was 
originally  obtained  from  China;  but,  as  far 
as  we  can  trace,  it  was  not  till  fully  a  century 
after  Marco  Polo  returned  firom  that  coimtry 
that  even  this  simplest  kind  of  printing  began 
to  be  practised  in  Europe.  It  vppean  to 
have  been  first  applied  to  the  fabrication  of 
playing  cards  and  manuals  of  popular  devo- 
tion. The  sera  of  these  block  prints  and  books, 
as  they  are  called,  may  be  stated  to  be  the  first 
half  of  the  15th  century:  one  in  Lord  Spen- 
cer's eolleetion  bears  the  date  of  1433,  and 
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there  is  reeeon  U>  believe  that  oUunreyeeimenc 
were  executed  almoet  ea  Ute  ee  J.4A0.  Of  the 
block-books  of  ejiy  considenble  magnitude 
the  two  most  remwrkable  are-*tbe  ^Biblie 
Pauperom,'  a  smell  folio  of  fortjr  leaves,  eaob 
oontaioing  a  pictore,  with  a  text  of  soripture 
or  some  oUier  illustrative  senteoce  under  it, 
which  is  supposed  to  have  been  produced 
some  time  between  li30  and  Xi60 ;  and  the 
'Speculum  Human®  Salvationist'  consisting 
of  sixty-three  leaves  of  the  same  small  folio 
size,  containing  in  all  fifty>eigbt  picturee, 
with  two  lines  of  Latin  rhyme  under  each. 
With  regard  however  to  this  last  block-book 
there  has  been  a  great  deal  of  disputation, 
some  denying  altogether  its  claim  to  be  reokr 
on&d  a  speoimen  of  blook«pnnting,  in  so  far 
as  the  legends  are  oonoemed.  The  proba- 
bility is  that  at  first  the  *  Speculum'  was 
entirely  a  block>book,  but  that  in  subsequent 
editions  the  block<printing  was  mi^ed  with 
printing  from  moveable  types.  These  block- 
bookit  are,  like  the  Chineee  books  at  this  day, 
printed  only  on  one  side  of  the  leafi  and 
they  all  appear  to  have  been  produced  in  the 
Low  Countries, 

The  art  of  printing,  in  its  essential  prinoi* 
pies  the  same  as  now  practised,  had  certainly 
been  discovered  before  the  middle  of  the  l&th 
oentury;  but  when,  wliere,  and  by  whom, 
each  suecessive  improvement  of  the  original 
pigment-printing  by  means  of  engraved  blocks 
was  discovered  and  first  put  in  practice,  is  not  so 
easily  settled.  The  employment  of  moveable 
types,  the  production  of  such  types  by  the 
process  of  casting  them  in  metal,  and  the 
cutting  of  the  punch,  or  stamp  of  hardened 
steel,  with  which  the  face  of  the  type  is 
impressed  in  copper  to  be  afterwards  usod  in 
tlie  matrix,  or  mould,  in  casting — these  m^y 
be  considered  as  the  three  great  mechanical 
changes,  by  which  block-printing  iras  trans- 
formed into  the  art  as  it  now  exists. 

Four  names  have  principally  figured  in  the 
controversy  that  has  been  raised  about  Uie 
invention  of  printing :-— John  Gutenberg  (pa- 
teroaUy  Gensfleisch),  of  Strasburg;  John 
Fust  (or  Faust),  of  Mainz;  Peter  Sohoeffer 
(in  Latin,  Opilio),  of  Gemsheim ;  and  X^aw- 
renoe  Coster  (or  Janszoon),  of  Xiaorleru. 
The  probability  is,  that  Coster  was  one  of  the 
early  blook-printers,  whose  Brt»  there  is  eveiy 
reason  to  believe,  was  first  practised  in 
Holland.  The  use  of  separate  letters,  or 
tijrpes,  at  first  of  wood  and  afterwards  of  metal, 
and  Uie  various  improvements  in  the  manner 
of  casting  them,  are  aU  to  be  attributed  to 
Gutenberg,  Fust,  and  Sehoefier.  Gutenberg, 
it  is  now  generally  supposed,  first  began  to 
print  at  Strasbuig  with  moveable  type*  of  wood 


some  time  between  1430  and  lii2«  Having 
then  established  himself  in  Mainz,  which  was 
his  native  town,  he  there,  in  1440,  entered 
into  porfeneivhip  with  Fust,  who  seems  le 
heve  assisted  Gutenberg  in  devising  or  eany* 
ing  into  efieot  bis  subsequent  great  improve^ 
ment  of  the  art,  by  casting  the  type*  of 
metal.  But  to  Schoefiier,  who  wes  in  the 
service  of  Gutenberg  and  Fust,  and  ha4 
married  Fust's  daughter,  is  assigned  the  credit 
of  having  facilitated  and  (as  far  as  tha  prin- 
ciple was  eonoemed)  brought  tD  peHection 
the  process  of  founding  by  the  eontrivanee  of 
the  punch*  The  knowledge  of  the  art  was 
first  made  public  and  carried  into  othit 
countries  by  the  dispersion  of  many  of  th« 
workmen  on  the  storming  of  Msins  by  Adol- 
phus  of  Nassau,  in  1462.  Printing  was  fin>t 
practised  in  Italy,  in  the  town  of  Subiaco,  in 
the  Roman  territocy,  in  1466 ;  in  France,  at 
Paris,  in  1469 ;  in  England,  at  Westminster, 
in  1474 ;  and  in  Spain,  at  Barcelona,  in  1475. 
It  is  said  that  by  the  year  I6dO  there  were 
already  about  800  printing-preesee  in  Knvepi. 
The  name  of  William  Caxton  is  indiseolub^y 
connected  with  the  intreduotion  of  piintiiig 
into  England* 

The  dAte  of  the  invention  of  ihe  priiMMg- 
pr4tt  is  unknown,  but  some  contrivance  Jee 
this  purpose  must  have  been  used  as  aoou  as 
printing  by  blocks  or  types  was  iatDoduoed. 
The  increased  force  requisite  to  make  an 
impression,  the  size  of  the  surface  to  be 
printed  from  being  increased^  would  soon 
suggest  recourse  to  some  of  the  simple  ma> 
chines  or  mechanical  powers  for  tlie  modifi- 
cation of  the  power  requisite  to  obtala  the 
necessary  pressure.  The  screw,  as  applied  in 
the  common  screw -press,  would  obviouidy 
suggest  itself;  and  accordingly,  ia  all  the 
earlier  printing-presses,  the  screw  alone  is 
used. 

The  operations  to  be  performed  in  the 
process  of  priuting  will  pmnt  out  the  eeseotiai 
parts  of  a  printing-press.  Tlie  typee.  Wing 
set  up  and  arranged  in  a  chase  (or  iron  frame ) 
of  suitable  dimensions,  which  is  then  caliod  a 
/wmj  have  to  be  inked;  this  is  effected  by 
passing  across  them  a  cylinder,  or  roller, 
covered  with  an  elastic  composition  ofmolaese* 
and  glue,  which  has  been  first  rolled  in  a 
thick  ink  made  of  lamp  black  and  burnt  eil. 
The  p^>er  to  be  printed  has  to  bo  laid  on  ibe 
type  when  inked,  and  then  the  requisite  piwe- 
sure  for  making  the  impression  has  t«  be 
applied. 

Scr9¥f  iVfiM.  The  earliest  form  of  printiag- 
press  very  closely  resembled  the  common 
screw-press,  as  the  eheeee  or  napkiiwpresa, 
with  some  contrivance  for  niaiuag  Hia 
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of  type,  wImd  inked,  mutor  tha  y^Mran,  and 
teck  again  when  the  inprearion  waa  made. 
Thia  rode  sod  ineontenientibrm  of  prasa  waa 
anperaeded  bjr  the  invantbn  of  Blew,  a  prinier 
of  Amaiardam.  Other  improvements  were 
tmm  time  to  time  introdooed  $  but  they  wen 
all  anpeiaeded,  aboai  the  eommeneement  of 
the  present  oentarjT)  by  an  invention  of  Lord 
StaDhopeTa. 

In  the  SimnhopB  Pf^  aa  in  the  oommdn 
weodan  aetew-preaa,  the  form  of  type  ia  laid 
npdn  atable  wbieh  haa  a  horiaontal  tratening 
motiont  To  the  eatriage  on  whieh  the  form 
movea  are  Attaehed  the  tympana,  whieh  ate 
light  frames  eoveMd  with  parahmtnl,  ao  ton- 
atraated  that  the  inner  tjfmpan  just  liea  within 
the'entar  tympan*  Some  blaaketing  ia  plaeed 
hetween  the  tjrmpena,  ao  aa  to  eqtialiae  th4 
tveesore  upon  the  anrfMO  of  the  tjjrpee.  Td 
the  enter  tympan  iaaUeehed  a  skeleton  frame 
cnlled  the  friaketi  The  aheel  of  pmper  to  be 
printed  being  placed  on  the  outer  tympan,  the 
firieket  is  tdmed  down  opell  it  i  and  then  the 
brisket  and  tympana  are  tnnied  doWn  upon 
ihe  fonn  of  l^*  The  ftiaket  is  eovered  with 
paperi  cat  out  ao  that  the  aheet  to  be  printed, 
when  plaeed  between  the  tympan  and  frisketf 
and  folded  down  together  on  the  form,  may 
be  in  tiootact  with  the  siirfiaee  of  the  type^ 
while  tlie  remainder  of  the  friakeb-iheet  pie- 
•ervea  the  mai^n  from  being  aoiled.  The 
form  of  type  being  hiked,  and  the  tympana 
and  friaket,  with  the  sheet  of  paper  between 
tham,  folded  down  on  the  form,  the  whole  ia 
made  to  traterse,  by  raoana  of  a  erank*handle, 
until  it  comes  beneath  the  platten,  whieh  ia  a 
maeaiTe  plate  of  oaaiiron,  moraable  up  and 
down  peipendicUlariy.  The  piincipal  improve- 
meat  of  the  Stanhope  Preea  oonaiata  in  the 
maoner  in  whieh  the  descending  motion  is 
given  to  the  serew.  The  earrtage  is  then  ran 
baokf  the  frisket  and  tjrmpans  unfolded,  and 
the  printed  aheet  being  taken  out,  the  same 
operation  ia  repeated. 

The  principle  of  the  Stanhope  preea  haa 
been  followed  out  by  several  subsequent  in- 
ventora,  and  improvements  of  mechanioal 
detail  introdueed,  tending  to  the  economy  of 
time  and  labour,  and  to  precision  of  woikman- 
ebip*  In  the  £uih»«n  Pr$Ui  the  form  of  type 
remaina  stationaiy,  and  the  ^tten  ia  removed 
to  permit  the  type  to  be  inked :  and  in  this, 
aa  well  aa  the  Ookm^itm  Prea^  the  pressure 
ia  produced  by  a  combination  ei  levers  alone, 
without  the  use  of  any  portion  of  a  aerew  or 
inclined  plane. 

Oepipcr  PImU  Pr9tu  The  press  for  eopper- 
plata  printing  eonaists  of  two  oylindere  or 
rollcn  of  wood,  supported  in  a  strong  wooden 
fram%  and  moveable  abont  their  a&es,  one 


plaeed  JnsI  above  and  another  just  below  tho 
level  of  the  table,  upon  which  the  plate  to  be 
printed  is  laid.  The  upper  roller  is  turned 
round  by  the  arms  of  a  croes  flsed  to  its  aais. 
The  copper-plate  being  hiked,  the  paper  on 
whieh  the  impression  is  to  be  taken,  and  two 
wt  three  folds  of  soft  mAtnrial,  as  blanketing^ 
are  placed  upon  it.  The  plate  so  prepared  ie 
moved  along  the  table  to  the  junction  of  the 
two  rollers,  and  the  upper  roller  being  turned 
by  the  arms  of  the  eross^  the  plate,  with  ila 
frnteitara,  is  paeaed  through  the  preea.  The 
roUera  may  be  plaeed  nearer  to  or  farther 
from  each  other,  aoeetding  to  the  amount  of 
pressui*  requisits  for  making  a  good  impfei. 
sion,  diat  is,  according  to  the  depth  of  the 
engraving  and  the  degree  of  blackness  which 
the  impression  is  required  to  have. 

Prinii»§  Machine.  The  prittting.presa, 
though  much  improved  daring  the  last  half 
century  by  the  ingeauity  of  Lord  Btaohope 
and  others,  in  qnite  iriadeqaate  to  a  rate  of 
production  equal  to  tile  present  demand.  The 
attention  of  practical  men  Was  oonseqnently 
directed  to  some  more  rapid  means  of  pro- 
duction; and  as  early  n  1790,  even  before 
the  Stanhope  Presa  was  generally  known,  Mr. 
W.  Nieholson  had  letters-patent  for  a  machine 
similar  in  many  respects  to  tliose  which  have 
now  come  into  use.  Subsequratly^  Mr.  KSnig, 
a  Oerman,  conceived  nearly  the  same  idea, 
and  meeting  with  the  encotlragement  in  this 
country  whieh  he  failed  to  obtain  on  the  Oon- 
tinent,  constructed  a  Printing  Machine.  On 
the  88th  November,  1814^  the  readers  of  the 
'  Times '  wei^  informed  that  they  wore  then 
for  the  first  time  leading  a  newspaper  printed 
by  machinery  driven  by  steam-power.  This 
printing-maahine,  though  highly  ingeniotis, 
was  very  complicated;  and  the  machine  of 
Klioig  Was  siQMrseded  by  that  of  Messie. 
Applegath  and  Gowper,  the  novel  features  of 
which  were  aceuraiqr  in  the  register,  aa 
improved  method  of  inking  the  type,  and  great 
simplicity  in  parts  previously  very  eompliciatedi 

Piinting-madilnee  are  either  single  or 
double;  the  single  bemg  that  in  which  only 
one  side  of  the  sheet  of  paper  is  printed ;  tho 
donUe  that  In  which  both  sides  are  printed 
before  the  sheet  leaves  the  machine.  The 
aingle  machine  is  used  for  most  newspapera 
and  that  kind  of  printing  in  which  it  ia  not 
neoessaiy  for  the  two  sidea  ci  the  sheet  to 
*  register,'  that  is,  for  the  printing  on  one  side 
to  be  exactly  at  the  back  of  the  other ;  the 
double  machine  for  books,  In  Whirti  it  ii 
eeeential  that  the  printing  on  onepegeaheold 
correspond  with  the  prinling  im  ^a  other 
when  tita  aheeis  tfe  folded.  This  fanpeftant 
object  of  the  register  ia  eflbeted  by  causing 
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the  purtM  to  move  at  precisely  the  same  speed. 
This  being  the  principle  oLthe  register,  its 
success  will  depend  on  great  acenracy  of  work- 
manship in  the  mechanical  parts.    In  the 
double  printing-machines  now  in  use,  the 
sheet  of  paper  is  laid  on  the  feeder,  which 
consists  of  girths  of  linen  lightly  stretched  by 
being  passed  round  two  cylinders.    By  the 
motion  of  this  feeder  the  sheet  is  placed 
between  two  systems  of  tapes,  which  lie  two 
and  two  over  each  other  on  a  series  of  cylinders 
and  rollers.    The  sheet  of  paper  grasped  be- 
tween them  is  kept  clean  at  the  places  in  which 
it  is  in  contact  with  them,  and  by  the  motion 
of  the  Tarious  parts  is  conducted  under  the 
first  printing- cylinder,  and  receives  an  impres- 
sion from  the  first  set  of  types;  thence  by 
means  of  two  other  cylinders  to  the  second 
piinting-oylinder,  where  it  receives  an  impres- 
sion on  the  other  side  from  the  second  set  of 
types.    Thus  printed  on  both  sides,  it  is  taken 
out  by  an  attendant.    An  inking  apparatus  is 
placed  at  each  end  of  the  table  which  carries 
the  types,  and  which  traverses  backwards  and 
forwards   under   the  printing-cylinders  and 
inking-rollers.     The   ink,  received   from  a 
reservoir  by  two  rollers,  is  transferred  from 
them  to  the  surface  of  the  inking-table ;  the 
surface  of  the  table  inks  two  other  rollers,  and 
these,  in  their  turn,  ink  the  types  as  they  pass 
backwards  and  forwards  for  each  impression. 
The  excellence  of  the  printing  depends  in  a 
great  measure  on  the  type  being  properly 
inked.     The  machines  commonly  used  for 
printing  books  will  print  from  seven  hundred 
to  one  thousand  per  hour  in  perfect  register ; 
and  for  newspapers,  printed  on  one  side  only, 
from  four  thousand  to  six  thousand  per  hour. 
Konig's  machine  printed  1,800  copies  of  the 
'Times'  per   hour.      Messrs.    Gowper   and 
Applegath's  machine  of  1827  printed  6000  in 
an  hour.       In  May,   1848,  Mr.  Applegath 
erected  a  printing-machine  for  obtaining  the 
enormous  number  of  10,000  impressions  of 
the  *  Times '  in  an  hour.    According  to  a 
paper  on  this  subject  by  Mr.  Gowper,  read 
before  the  luBlitHtion  of  Civil  Engineen^  this 
beautiful  machine  consists  of  a  vertical  cylin- 
der, about  65  inches  in  diameter,  on  which 
the  type  is  fixed,  surrounded  by  eight  other 
cylinders,  each  about  thirteen  inches  in  dia- 
meter, covered  with  doth,  and  round  which 
the  sheets  of  paper  are  conveyed  by  means  of 
tapes;  each  paper  cylinder  being  furnished 
with  a  feeding  apparatus,  having  one  boy  to 
lay  on  the  sheets  and  another  to  take  them  off. 
The  inking  ntllers  are  also  placed  in  a  vertical 
position,  against  the  large  cylinder,  upon  a 
portion  of  the  surface  of  which  they  distribute 
the  ink.    The  ink  is  held  in  a  vertical  reser- 


voir, formed  of  a  dnetor-roller,  against  whicli 
rest  two  *  straight  edges,'  connected  at  the 
back,  so  as  to  prevent  the  ink  from  nmniiig 
out :  it  is  conveyed  from  the  ductor-roller  by 
one  of  the  inking  rollers,  against  whibh  it  is 
occasionally  pushed.  The  type  used  is  of  the 
ordinary  kind,  and  the  form  is  placed  upon  a 
portion  of  the  large  cylinder,  being  fixed  to  it 
in  a  very  plain  but  ingenious  manner:  a  slab 
of  iron  is  curved  on  its  under  side,  so  as  to 
fit  the  large  cylinder,  whilst  its  upper  anrCaoe 
is  filed  into  facets  or  flat  parts,  corresponding 
in  width  and  number  to  the  width  and  number 
ofthe  columns  of  the  newspaper.  Between  each 
column  there  is  a  strip  of  steel,  with  a  thin  edge, 
to  print  the  '  rule ' — ^the  body  of  it  being  wedge- 
shaped,  so  as  to  fill  up  the  angular  space  left 
between  the  columns  of  type,  and  to  press  the 
type  together  sideways,  or  in  the  direction  of 
the  lines ;  the  type  is  pressed  together  in  the 
other  direction  by  means  of  screws,  and  firmly 
held  together.  The  surface  of  the  type  thus 
forms  a  portion  of  a  polygon ;  and  the  regu- 
larity of  the  impression  was  obtained  by 
pasting  slips  of  paper  on  the  paper  c^inders. 
The  operation  of  the  machine  is  very  simple: 
the  *  layer-on '  draws  forward  a  sheet  of  paper 
on  the  feeding-board  until  its  edge  is  under 
a  roller,  famished  with  tapes,  which  drops 
down  and  draws  the  sheet  forward  and  down- 
ward, into  a  vertical  position,  when  other  rollers 
and  tapes  cany  it  round  the  paper  cylinder, 
where  it  meets  the  type,  which  has  been  inked 
by  passing  in  contact  with  the  inking  rollers ; 
the  sheet  then  continues  its  progress  until  it 
reaches  the  '  taker-off.' 

A  few  statistics,  relative  to  the  printing  of 
the  *  Times,'  were  mentioned  by  Mr.  Cowper, 
from  which  it  appears,  that  on  the  7th  of 
May,  1850,  the  *  Times'  and  *  Supplement* 
contained  72  columns,  or  17,500  lines,  made 
up  of  upwards  of  a  million  pieces  of  type,  of 
which  matter  about  two-fifths  were  written, 
composed,  and  corrected,  after  7  o'clock  in  the 
evening.  The  'Supplement'  was  sent  to 
press  at  7  50  p.k.,  the  first  form  of  the  p^wr 
at  4  15  A.x.,  and  the  second  form  at  4  45  A.M.; 
on  this  occasion,  7,000  papers  were  published 
before  6  15  A.1E.,  21,000  papers  befoTB  7  30 
A.X.,  and  84,000  before  8  45  A.X.,  or  in  about 
four  hours.  The  greatest  number  of  copies 
ever  printed  in  one  ^  was  54,000,  and  the 
greatest  quantity  of  printing  in  one  day's  pub- 
lication was  on  the  1st  of  March,  1848,  when 
the  paper  used  weighed  7  tons,  the  weight 
usually  required  being  4}  tons.  The  awface 
to  be  printed  evexy  night,  including  the  'Sup- 
plement, is  30  acres ;  the  weight  of  the  fount 
of  typo  in  constant  use  is  7  tons;  and  UO 
compositors  and  25  pressmen  are  eonstntly 
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employed.  The  whole  of  the  pristing  tX  the 
'  Times '  oiBoe  is  performed  by  three  of  Apple- 
gaih  and  Cowper's  foor-oylinder  machines, 
and  two  of  Applegath's  new  vertical  cylinder 
machines. 

According  to  recent  aooonnts,  it  would  ap- 
pear that  some  of  the  New  York  newspapers  axe 
now  printed  with  machines  still  more  gigantio 
and  complete  than  those  employed  on  the 

*  Times,*  and  that  the  rigidity  of  printing  is 
still  greater.  There  is  not  the  slightest  reason 
to  doaht,  however,  that  if  the  sale  of  the 

*  Times'  were  to  largely  increase,  machines 
would  be  invented  to  increase  the  rapidity  of 
printing  to  any  required  degree.  At  present, 
the  paper  duty,  the  stamp  duty,  and  the 
advertisement  duty,  keep  the  price  of  English 
newspapers  much  above  that  of  the  American, 
and  imquestionably  limit  the  demand. 

A  few  further  details  illustrative  of  printing 
will  be  found  under  Stsbeotivb,  and  Tm 

FoUHDDtO. 

PROGNOSTICATOB.  This  name  has 
been  given  by  Dr.  Menyweather  to  an  appa- 
ratus reoently  contrived  by  him  for  foretelling 
probable  changes  in  the  weather.  It  is  founded 
on  a  curious  fact,  that  Uteka  shew  great  sen* 
sitiveness  to  approaching  changes  in  the 
electrical  state  of  the  air ;  and  the  apparatus 
is  so  contrived  as  to  bring  these  weather-wise 
nniTirufclg  isto  uso  SB  moteorological  instruments. 
Twelre  leeches  are  placed  in  a  circle,  each  in 
a  sepiffate  glass  bottle ;  every  leech  tries  to 
get  up  to  the  mouth  of  his  bottle  when  the 
atmoephere  is  in  such  a  state  as  to  forewarn 
an  approaching  storm;  and  Dr.  Menryweather 
has  contrived  sundiy  small  pieces  of  apparatus, 
which  register  any  attempts  of  the  leeches  to 
dimb  through  the  narrow  necks  of  the  bottles. 
The  vrhole  apparatus  is  contained  within  a 
mahogany  box.  In  so  novel  a  contrivance, 
nothing  less  than  a  long  course  of  observation 
will  teet  the  validity  of  the  arrangement 

PROPORTIONAL    COMPASS.       [Com- 

rABSSS.] 

PROTEIN  is  a  substance  obtained  by  Miil- 
der  from  albumen,  casein,  horn,  and  animal 
and  vegetable  fibrin.  When  any  one  of  these 
is  dissolved  in  a  solution  of  potash,  and  the 
filtered  solution  is  mixed  with  a  slight  excess 
of  acid,  a  copious  grayish-white  flocculent 
precipitate  is  formed,  and  a  slight  smell  of 
hydrosulphuric  acid  is  perceived.  This  white 
substance  is  jnvtoia,  so  called  from  its  occu- 
pying the  first  or  most  important  place  in 
relation  to  the  albuminous  principles.  It  is 
foimd  that  all  food  which  sustains  animal  life, 
and  promotes  growth  and  strength,  must  con- 
tain protem. 

PROTRACTOR.    Any  instrument  for  lay- 


ing down  angles  is  thus  called;  such  as  the 
graduated  semicircle  which  is  found  in  cases 
of  instruments,  the  rectangular  ruler  with 
graduated  edges,  and  various  other  more  ex- 
pensive contrivances.  But  the  truth  is,  that 
the  easiest  and  safest  protractor  ib  a  table  of 
chords,  a  scale  of  equal  parts,  and  a  pair  of 
compasses.  Even  the  scale  of  chords  laid 
down  on  the  rulers,  used  in  the  udual  manner, 
is  a  better  protractor  than  the  graduated  semi- 
circle, which  is  worthless,  except  for  veiy 
rough  woric 

PRUD'HOMMES.  JVudenCetflbmifMs,  ex- 
perienced men.  This  name  relates  to  a  ro- 
maikaUe  kind  of  commercial  or  manufacturing 
council,  well  known  in  France,  but  to  which 
we  have  nothing  exactly  parallel  in  England. 
In  1452,  King  Ren^  estabhshed  at  Marseille  a 
council  of  Prud'Hommes,  with  summary  juris- 
diction in  disputes  between  the  fishermen  of 
that  port :  this  institution  has  since  been  fre- 
quently confirmed,  and  still  exists.  In  1464, 
Louis  XI.  granted  power  to  the  citizens  of 
Lyon  to  appoint  a  Prud'Homme  to  decide 
summarily  upon  disputes  that  might  arise 
between  merchants  attending  the  fair.  By  a 
decree  of  Napoleon,  dated  March  18, 1806,  a 
council  of  Prud'Hommes,  consirting  of  nine 
members  (five  manufacturers  and  four  master 
weavers),  elected  annually,  was  established  in 
Lyon  to  settle  disputes  between  manufacturers 
and  their  workmen,  and  between  masters  and 
apprentices.  The  council  acted  chiefly  as  a 
court  of  conciliation,  but  was  also  vested  with 
power  to  decide,  without  appeal  or  expense, 
cases  involving  an  amount  not  exceeding 
60  francs.  This  institution  has  been  recog- 
nised and  confirmed  \xf  succeeding  govern- 
ments. Councils  of  Prod'Honmies  with  in- 
creased numbers,  with  powers  of  summons, 
seizuro,  and  imprisonment  not  exceeding  three 
days,  and  with  summary  jurisdiction  to  the 
amount  of  100  francs,  are  now  established  in 
all  the  great  manufacturing  towns  of  France, 
with  the  exception,  we  believe,  of  Paris.  If 
the  amount  exceeds  100  francs,  an  appeal  lies 
to  the  Tribunal  of  Commerce.  The  sittings 
of  these  councils  are  held  in  the  evening, 
when  the  workmen  have  given  over  their  labour 
for  the  day.  Lawyers  are  not  suffered  to  plead 
in  their  courts.  The  council  of  Prud'Hommes 
Sb  perh^is  the  most  extensively-useftil  insti- 
tution in  France;  in  Lyon  alone,  the  cases 
decided  annually  exceed  6000;  appeals  are 
rare,  and  a  reversal  of  the  decree  of  the  counoQ 
very  much  rarer  still. 

PRUSSIA.  This  important  kingdom  does 
not  possess  a  great  variety  of  natural  pro- 
ductions ;  but  it  hss  all  those  the  oultivatioa 
of  which  has  been  gradually  introduced  inlo 
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eentral  Enrofiit ;  and  ihe  most  indispmuabM 
of  them  ia  suAcMtifc  abniidftnoe  tat  ito  own 
oonsulttption,  and  ftir  the  obtaining  of  foreign 
loxoriea  and  eomlbrti.  AgiiBoltafe  ia  ihe 
chief  aotirea  of  tha  national  wealth,  and  ia 
carried  on  with  great  aaca  la  moat  of  the  pro- 
vinces. Wheal,  Tfet  oaln,  and  barley,  are 
mised  both  for  home  ooniumption  and  asr* 
portalton;  tbef«  are  hkewiaa  peae*  beanai 
yetchea,  miUat,  maizot  rape^aeed,  and  hafteedi 
Potatoes  ara  enltiTaied  in  all  the  provineea* 
Flax,  hemp,  hops,  tobacco,  succoi/i  beet>root| 
and  garden  Tegetnblea  of  all  kinda  are  ndaed, 
but  of  the  first  thiee  arddles  not  ettoogb  for 
homeoonaamptioAt  ThaTiaeya^ofBbflluah 
Pmasia  are  extaaatra  and  Talonbla,  There  ia 
abundance  of  timber.  The  mineral  prodheta 
are  salt  ftom  sali^spitega,  of  elcaUdtit  quali^i 
and  in  gtea*  abiindaneai  ambar  and  ooala  in 
large  quantitiaa  {  alnmi  Vitrioli  aaltpetre,  aU- 
bastcTf  basalt,  granite,  porphjr<7*  marble,  slaU, 
freestone,  chalk,  lime,  poloalaili'Olay,  pipe- 
clay, it6*  The  metallia  prodnets  are  sUTer, 
copper,  lead,  iron,  aitte,  eobalti  araenic,  and 
calamine.  The  preeiona  stoaee  are  the  oays, 
agate,  jaaper,  and  camalian* 

The  principal  maaafiMsturea  are  >-*Iiinen  in 
all  the  profinsee,  but  chieAjr  in  Silesia )  weollea 
elotha  and  cotton  gooda,  especially  in  the  pro- 
vinca  of  the  Rhine,  at  Blberfield,  Barmen, 
Orefhld,  *o.)  siU^  leather,  iron,  and  copper 
ware,  cntleiy,  articUa  of  gold  and  silver,  sue- 
eoty,  paper,  china,  glaas,  earthenware,  snnff 
and  tobaseo,  beet-root  sogai^  gunpowder,  60. 
The  breweriea  and  brandy  disUUeriea  are  veiy 
aottsidflrable. 

The  abondaace  of  prodoets  of  various  Idnda, 
and  the  aslive  industry  of  the  people,  give 
occasion  to  an  Attenshre  commerce,  wbidi  is 
highly  favoured  by  the  advantageous  position 
of  the  eonatry  ia  the  centra  of  Europe,  the 
great  extant  of  coast  on  the  BalUc,  and  by  the 
great  rivers  (the  Rhine,  the  Elbe,  the  Oder, 
and  the  Yistnla,)  which  traverse  the  country, 
and  are  conaected  by  navigable  tributary 
atfeama  and  nnaefooa  canaU.  In  1S31  the 
Pmasian  ta  Commcfttal  League  (Koliverein) 
oommenced,  and  has  ainoe  been  gradually 
JoAned  by  ahaeat  all  the  Qormaa  states<  The 
o)]|ject  is  to  establish  an  entire  ireedom  of 
trade  among  the  Oerman  states,  and  to  sub- 
ject foreign  trade  to  such  restrictions  only  as 
the  protection  of  national  manufactures  or  the 
financial  circnaistanees  of  the  state  may  render 
neeeesary.  The  Prussian  harbours  are:~ 
Memel,  Pillau,  Neufiihrwaaser  near  Danaig, 
gtolpenaiade,  Biigenwald,  Kammin,  Sohwein- 
eBtiada,  Peeaeminda,  Orie&wald,  Stralsuad, 
■ad  Barth.  Tha  mn%  ooasiderable  commer- 
•ial  lama  an  :-^Bflliai  KMUgsbargf  Baarig, 


Bl!eslan,  SletftiB,  Magdeburg^  Cologne,  Elber- 
fold,  and  Aix-U-Ohapelle.  The  givat  fairs  are 
thoae  of  Brealao,  Franltfort  on-the  Oder,  and 
Magdebuigi  At  present  there  are  in  Praasia 
about  1100  miles  of  railway  open  for  tvaflla. 

In  the  year  Igtf  the  imports  into  Great 
Britain  from  Pma^  wen  valued  at  HJdObfim^ 
and  the  exporta  of  Briliah  and  Iiiab  ^odvaa 
and  manufaotarca  to  Pruaai*  wen  4^746L 
Theaa  earns  mi^  mislead,  ualeos  aeeompaaiad 
by  a  little  etplaaalioa*  The  value  of  the  im. 
ports  is  QjfieCdi  that  of  the  expotta  ia  rfctfaryrf. 
QfieUU  value  meana  a  certain  hypothotioal 
value  which  waa  fixed  for  eaoh  kind  of  aora- 
moditj  by  the  Goatomhoaaa  anthoritiea  tamq 
generations  aihce,  and  haa  been  retained  to 
this  d«y,  without  any  re£erenea  to  preaent 
prieea;  whareaa  tMur^i  valaa  is  Uio  aataal 
marketable  valoe  at  the  time.  Aaothar  sir- 
curastanoe  is,  that  beaidea  the  Britiah  and 
Irish  produce,  Baglaad  e^orta  larga^  of 
foreign  and  colonial  produce  to  Pruaaiife 

The  contributions  of  Pmsaia  to  the  Oraat 
Exhibition  are  very  aaraeroua,  aad  of  a  high 
degree  of  importance.  They  ooaipiiaa  almeet 
every  variety  of  manafaotored  gooda,  and  na- 
tural prodttca  to  the  exteat  of  the  country's 
resources. 

PBU8SUN  BLUB  is  a  pigmeat  of  pare 
dark-blue  colour,  discovered  accidaataUy  bf  a 
coloor-maaofheturar  of  Berlin,  in  1704  It  is 
a  prussiate  of  iron,  consisting  of  &2  parts  cf 
red  oxide  of  iron  combined  with  48  paita  of 
pmssic  acid,  to  which  is  added  a  eertaia  pro- 
pertioa  of  fdum,  ia  order  to  give  mora  body 
and  greater  brightness  to  the  colour* 

PBU88IC  ACID,  or  Hpdrae^tmU  Add. 
This  powerful  acid  existe  ready-formad  in  aeve- 
ral  vegetable  products,  as  the  leaves  of  the 
cheny-Uurel  and  the  peach-tree;  bat  it  is 
generally  prepared  by  the  action  of  hydro- 
chloric acid  on  bi-cyanide  of  meroaiy.  It  is  • 
colourless  Uquidi  with  a  strong  and  pacuHaT 
odour ;  its  taste  is  at  firet  cooliag  and  after- 
wards burning,  and  it  is  extremely  poisonous. 
It  boils  at  about  80"*,  beeomaa  aolid  at  about 
6**  Fahr.,  and  then  eiystallisea  in  fibrea.  As 
an  acid,  its  powen  are  bat  feeble.  It  ia  so 
very  volatile  that,  when  dropped  on  paper*  the 
sudden  evaporation  of  a  portion  of  it  landan 
the  remainder  so  cold  that  it  solidifiaa;  aad 
this  efibot  is  produced  even  when  the  tem- 
perature of  the  atmosphere  is  nearly  70\ 

Pruasio  acid  is  oxm  of  the  most  deadly  of  all 
poisons.  In  the  hands  of  an  experienced 
practitioner  it  becomes  a  vduable  mcdicino  in 
some  cases.  It  i$  of  little  direct  use  in  the 
arts }  but  its  combinationa  with  baaea  prodoca 
many  useful  subetanoea.  of  which 
ia  an  matance. 
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PSALTEBY  waa  m  ancient  Bmsieal  inatni- 
ia«nt  of  the  harp  Jdnd,  in  um  •moag  the  Jewa, 
and  Buppoeed  to  have  been  the  nebtl  men- 
tioned in  several  of  the  Peahns»  Whether 
this  inetnunent  was  eqnare  or  triangular) 
whether  played  on  by  the  finger  or  atniok  by  a 
pl^ctnuni  seems  doabtftil;  the  probability  is 
that  it  took  many  formsi  and  waa  played  in 
both  ways*  Aeooniing  to  some  authorities  this 
inatniment  waa  in  shape  a  trapezium,  and 
similar  to,  if  not  the  same  as,  the  dulcimer. 
[DuirOiiaiBt] 

PUBETO  BICO.  The  soil  of  this  Spanish 
West  India  ialand  is  of  the  riobest  and  most 
varied  desoriptioo.  The  prodoee  of  sugar  is 
very  abundant^  and  tropical  productions  in 
general  are  plentiful.  The  island  exported  in 
the  first  10  months  of  1840^08,000,000  lbs*  of 
sugar,  4,475,000  lbs.  of  molasses,  6,703,161  lbs. 
of  cofiise,  and  1,702,000  lbs.  of  tobacco.  The  in- 
dustry and  commerce  of  the  inhabitants  are  ex* 
hibited  chiefly  in  connexion  with  these  products. 
PUG-MILL.  [Bbick,] 
PULLEY.  The  pulley  is  one  of  the  simple 
maohinea  or  mechanical  powers  employed  in 
the  oonstmction  of  macnineiy  and  in  the 
transmission  and  modiiioation  of  force.  The 
kinds  of  pulley  in  use  are  very  numerous ;  but 
they  all  ooAsist  of  combinationa  of  a  grooved 
wbeel,  moveable  on  an  axis,  and  a  rope  lying 
in  the  groove ;  and  the  manner  in  which  this 
rope  passes  over  and  under  a  system  of  these 
wheels,  so  as  to  connect  the  force  with  the 
resistance,  or  the  power  with  the  weight,  de  • 
termines  the  species  or  kind  of  pulley.  The 
following  are  ihe  combinations  oy  which  the 
principle  of  the  pulley  is  made  available ; — 

The  single  fixed  pulley  possesses  no  me- 
chanical advantage,  the  power  and  the  weight 
being  equal  to  each  other.  The  single  move- 
able pnlley  consists  of  one  wheel  fixed  and  the 
other  moveable ;  the  power  acts  at  one  end  of 
the  rope,  and  the  other  end  is  fixed  to  an 
immoveable  obstacle ;  the  weight  or  resistance 
is  attached  to  the  sheave,  or  block,  of  the 
moveable  wheel.  In  this  the  power  is  one-half 
the  resistance  when  there  is  equilibrium.  The 
first  system  of  pulleys  consists  of  an  upper 
and  lower  set  of  wheels,  called  the  upper  and 
lower  block ;  the  upper  being  fixed,  and  the 
lower,  to  which  the  resistance  or  weight  is 
attached,  being  moveable.  The  power  is  to  the 
weight  or  resistance  as  unity  to  twice  the  num- 
ber of  wheels  in  the  lower  block.  A  system 
consisting  of  one  fixed  and  two  moveable 
puUies  is  called  a  Spanish  Barton.  Smealon's 
Tmck,  so  eaUed  after  the  celebrated  engineer  of 
that  name,  contains  two  tiers  of  wheels,  one 
above  the  other,  in  each  block.  This  arrange- 
ment ia  inganioQSy  bnt  it  is  attended  with 


graat  firietion  and  inequality  of  wear.  WhU^'g 
Pulkff  consists  of  a  single  wheel  in  each  of  the 
two  blocks.  The  wheel  has  a  conical  form, 
with  grooves  on  its  convex  surface;  and  the 
diameters  of  the  grooves  are  in  arithmetical 
progression,  by  which  they  revolve  with  velo- 
cities equal  to  that  of  the  line  passing  over  them. 
The  advantage  ia  that  the  friction  is  reduced 
to  that  of  the  pivot  and  the  two  lateral  faces. 

There  are  two  systems  in  which  each  block 
contains  a  singla  pulley,  and  has  a  separate 
string.  In  one  system  the  string  is  made  fast 
at  one  end  to  the  block  naxt  above  it^  and  at 
the  other  to  an  inunoveable  object.  In  the 
other  system  each  string  is  attached  to  the 
weight  These  are  superior  to  the  other 
systems,  with  respect  to  the  ratio  of  the  re- 
sistance to  the  moving  power,  but  ih^jf  are  of 
no  practical  use. 

PULPIT.  Great  cost,  both  of  material  and 
workmanship,  was  frequently  bestowed  on 
pulpits  in  early  times;  and  some  of  them 
nmk  among  the  moat  celebrated  monuments 
of  art  of  their  period,  and  for  a  long  time 
appear  to  have  been  treated  as  an  architectural 
feature  of  the  interior,  being  constructed,  if 
not  of  marble,  of  the  same  material  as  thereat 
of  the  building.  Of  stone  pulpits  we  have  fbw 
early  specimens  remaining  in  this  country; 
but  there  is  one  in  Bristol  cathedral,  and 
another  in  Worcester.  The  pulpits  of  the 
present  day  are  for  the  moat  part,  in  respect 
to  design,  mel«  carpenters  and  joiner's  work. 

PUMICK  STONE.  This  remarkably  light 
and  porous  stone  is  a  true  Utva,  It  is  vomited 
forth  by  the  volcanoes  which  are  distributed 
in  different  parts  of  the  earth.  That  which 
we  employ  is  obtained  from  Etna  and  Vesuvius. 
It  is  used  for  many  purposes  of  rubbing  and 
smoothing. 

PUMP.  [Am  Puxp ;  HTBtuxTUo  Machines.] 

PUKBEGK  STONE.  [Borsxtsbibe  ; 
Stoite  fob  Bdildino.] 

PUTCHUK  is  the  name  by  which  a  fragrant 
root  is  designated  in  the  price -currents  of 
Calcutta  and  Bombay,  whence  it  is  exported  to 
Canton,  being  highly  esteemed  by  the  Chinese 
as  an  incense.  From  the  places  of  export  this 
would  appear  to  be  a  product  of  India,  but 
neither  the  plant  which  yields  it  nor  the  place 
where  it  grows  has  been  discovered  until  very 
recently.  The  discovery  is  interesting,  as  the 
putchuk  is  a  substance  which  was  Imown  to 
the  andents.  Dr.  Boyle,  while  in  the  north- 
western provinces  of  India,  obtained  a  root 
which  formed  a  considerable  axlicle  of  com- 
merce, and  which  was  siud  to  be  brought  from 
Lahore,  tt  was  warm  and  aromatic  in  taste, 
fragrant,  and  frequently  called  Orris  (Xris)- 
Boot  by  Europeans  in  Indiai    On  comparing 
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speoimens  of  ibis  root,  which  he  ohtained  in 
northern  India,  with  what  was  caUed  pntchnk 
in  Calcutta,  he  found  that  they  were  identical, 
and  he  was  snhaeqnently  informed  by  Mr. 
Beckett,  who  had  been  long  settled  as  a  mer- 
chant in  northern  India,  that  what  he  pnr- 
chased  from  Umritsir  under  the  name  of 
Kooth,  he  sold  in  Calcutta  by  that  of  putohuk, 
so  that  there  can  be  no  doubt  of  the  identity 
of  the  two  substances ;  but  all  that  has  been 
ascertained  with  respect  to  the  place  where  it 
was  produced,  was  that  it  seemed  to  be  to  the 
north  of  the  river  Sutlege. 

PUTTY,  the  useful  cement  used  by  glaziers 
for  fastening  the  glass  in  the  frames  of  win- 
dows, is  composed  of  linseed  oil  and  whiting. 
The  whiting  should  be  well  dried,  and  then 
pounded  and  sifted  tUl  it  becomes  a  fine 
powder  and  is  quite  free  from  grit.  The 
whiting,  a  little  warm,  should  be  gradually 
added  to  the  oil,  and  well  mixed  by  means  of 
a  piece  of  stick  or  a  spatula.  When  it  is 
sufficiently  stijB^  it  should  be  well  worked  with 
the  hand  on  a  table,  and  afterwards  beaten  on 
a  stone  with  a  wooden  mallet,  till  it  becomes 
a  soft,  smooth,  tenacious  mass.  Putty  by  ex- 
posure to  the  air  gradually  hardens  till  it 
becomes  almost  like  stone.  A  ball  of  putty, 
when  left  some  days,  becomes  somewhat  hard, 
but  may  be  easily  softened  by  beating. 

The  most  extensive  employment  of  this 
substance  for  glazing  has  perhaps  been  in  the 
recent  operations  in  the  Glass  Palace. 

PYRAMIDS.  The  pyramids  of  Egypt,  es- 
pecially the  two  largest  of  the  pyramids  of 
Jizeh,  are  the  most  stupendous  masses  of 
building  in  stone  that  human  labour  has  ever 
been  known  to  accomplisli.  The  Egyptian 
pjnramids,  of  which,  large  and  small,  and  in 
different  states  of  preservation,  the  number  is 
very  considerable,  are  all  situated  on  the  west 
side  of  the  Nile,  and  they  extend,  in  an  irre- 
gular line  and  in  groups,  at  some  distance  from 
each  other,  for  a  length  between  60  and 
70  miles.  All  the  pyramids  have  square  bases, 
and  their  sides  face  the  cardinal  points. 

Herodotus  was  informed  by  Uie  priests  of 
Memphis  that  the  great  pyramid  was  built  by 
Cheops,  king  of  Egypt,  about  900  b.c.,  or  about 
450  years  before  Herodotus  visited  Egypt  He 
says  that  100,000  men  were  employed  twenty 
years  in  building  it  Whether  this  were  or 
not  the  true  origin  of  the  great  pyramid, 
the  vast  structure,  as  at  present  standing, 
consists  of  a  series  of  platforms,  each  of  which 
is  smaller  than  the  one  on  which  it  rests,  and 
consequently  presents  the  appearance  of  steps, 
which  diminish  in  length  from  the  bottom  to 
the  top.  Of  these  steps  there  are  *303,  and  the 
height  of  them  decreases,  but  not  regularly, 


firom  the  bottom  to  the  top;  the  greatest 
height  being  about  55  inches,  and  the  least 
about  20  inches.  The  horizontal  lines  of  the 
platforms  are  perfectly  straight,  and  the  stones 
are  cut  and  fitted  to  each  other  with  the 
greatest  nicety,  and  joined  by  a  eement  of 
lime  with  little  or  no  sand  in  it  It  has  been 
asoertained  that  a  bed,  eight  inches  deep,  has 
been  cut  in  the  rock  to  receive  the  lowest 
external  course  of  stones.  The  vertical  height, 
measured  from  this  base  in  the  rock  to  the 
top  of  the  highest  platform  now  remaining,  is 
456  feet  This  platform  has  an  area  of  about 
1067  square  feet,  each  side  being  82  feet 
8  inches.  If  to  this  wero  added  what  is  neces- 
sary to  complete  the  ^>ex  of  the  pyramid,  the 
total  height  would  be  about  479  feet.  Each 
side  of  the  base,  measured  round  the  stones 
let  into  the  rock,  is  rather  more  than  763  feet, 
and  the  perimeter  of  the  base  is  therefore 
8053  feet  The  area  of  the  base,  measured 
along  the  outside  of  the  stones  let  into  the 
rock,  is  64,753  square  yards,  or  about  1 3^  acres. 
This  area  is  about  the  same  as  Iincoln*s  Inn 
Fields,  London,  measured  by  the  wall  of  lin- 
coln's  Inn  (rarden  and  the  sides  of  the  houses 
within  the  court-yards.  The  surface  of  each 
face,  not  including  the  base  let  into  the  rock, 
is  25,493  square  yards;  and  that  of  the  four 
faces  is  consequently  101,072  square  yards,  or 
moro  than  21  acres.  The  solid  content  of  the 
pyramid  is  about  3,394,807  cubic  yards,  which 
(not  making  any  deductions  for  ehambers  and 
passages  in  it)  has  been  estimated  to  be  six 
times  the  mass  of  stone  in  the  Plymouth 
breakwater.  Reckoning  the  total  height  at 
479  feet,  the  pyramid  would  be  15  feet  higher 
than  St  Peter^s  at  Bome,  and  110  higher  than 
St  Paul's,  London. 

These  measurements,  relating  to  the  Great 
Pyramid,  will  serve  to  convey  an  idea  of  all  of 
them;  we  need  not  notice  them  paitacnlarly 
here,  nor  need  the  internal  cavities  and  pas- 
sages be  hero  dwelt  upon.    The  materials  of 
all  the  pyramids  are  limestone ;  andBdzoniis 
of  opinion  that  part  of  the  stone  for  the  seeood 
pyramid  was  procured  immediatelj  on  the 
spot,  judging  from  the  manner  in  which  the 
rock  has  been  cut  away  round  the  pyramid. 
Herodotus  certainly  understood  thai  all  the 
stone  was  brought  from  the  mountains  near 
Cairo,  where  there  are  indeed  ancient  qoarnes 
of  great  extent;  but  it  seems  probable  that 
the  greatest  part  of  the  materials  came  frnm 
the  west  side  of  the  Nile.     The  blocks  of 
granite  were  brought  from  Syene,  which  is 
nearly  500  miles  higher  up  the  Nile.    The 
rock  on  which  the  great  pyramid  stands  has 
been  found  to  project  at  least  as  high  as 
80  feet  into  the  body  of  it    The  akmes  of 
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which  it  is  built  rarely  exceed  9  feet  in  length 
and  6i  in  breadth;  the  thicknesii  has  been 
ahready  stated. 

At  Thebes  there  are  some  small  pyramids 
of  snn-dried  brick,  in  which  the  eentnd  cham- 
bers have  vaulted  roofs.  There  are  numerous 
pyramids  in  Nubia,  perhaps  eighty  or  more, 
but  they  are  generdly  smaU.  Next  to  those 
of  Egypt  the  most  extraordinary  pyramids  now 
existing  are  those  of  Mexico. 

PYRENEES.  The  lottj  chain  of  the  Py- 
renees  giyes  name  to  three  departments  of 
France.  In  the  mountains  themseltes  iron, 
copper,  and  lead  mines  are  worked,  and  fine 
statuary  and  other  marble,  including  some  of 
the  most  beautiful  varieties,  is  quarried. 

In  the  department  of  BuMses  Fyreneei  the 
annual  produce  of  wine  is  about  7,000,000 
gallons,  the  best  kinds  being  those  of  Juran- 
ron  and  Oan.  The  high  mountains  are  to  a 
great  extent  covered  witb  forests  of  pine,  fir, 
and  oak,  which  afford  good  ship  timber.  The 
growing  of  flax  and  hemp,  the  trade  in  hams 
with  Pau  and  Bayonne,  and  the  traffic  in 
mules  and  cattle  with  Spain,  are  the  most  im- 
portant souToee  of  wealUi  to  the  agriculturist 
Silver,  copper,  bron,  lead,  coal,  salt,  cobalt,  and 
sulphur,  are  found.  Slate,  marble  of  all 
colours,  granite,  alabaster,  rotten-stone,  and 
marl,  are  quarried.  The  manufactures  include 
linen,  calico,  coloured  handkerchieCB,  flannel, 
dmgget,  capes,  hosieiy,  Beamese  caps,  car- 
pets, chocolate,  liqueurs  and  common  brandy, 
pa]>er,  leather,  potteiy,  and  some  iron.  Ships 
are  btdlt  on  the  Adonr  and  on  the  coast.  The 
cornmerce  is  composed  of  the  various  products 
already  named,  and  of  wine,  liquorice,  rosin, 
prepared  skins,  wool,  hides,  deal  planks,  colo- 
nial produce,  salt,  iso. 

In  the  deptaimenioiHmiteBpyrtneettkhoTii 
6,000,000  gallons  of  good  white  and  red  wines 
ai«  made  annually.  Homed  cattle  and  sheep 
are  very  numerous ;  good  butter  and  cheese 
are  made ;  mules,  asses,  and  horses  are  reared, 
and  also  pigs  and  large  numbers  of  poultiy, 
especially  geese,  the  legs  of  which  are  salted 
for  export  Bees  are  carefully  tended,  and 
honey  and  wax  are  abundant  Iron,  copper, 
zioe,  lead,  manganese,  nickel,  and  cobalt,  are 
Jbund,  but  no  mines  are  wodted ;  marble  of 
different  colours,  building  stone,  slate,  granite, 
amianth,  kaolin,  marl,  ftillers*  earth,  and  pot- 
ters*  clay,  are  raised.  The  commerce  of  the 
department  is  limited  to  catUe,  com,  mules 
and  horses  for  Spain,  timber,  oak  staves, 
hoops,  the  agricultural  producte  before  named 
some  linen,  cotton  and  woollen  stuffs,  cutlery, 

nails,  hides,  Ac, 

In  the  third  of  these  departments,  Pjfrenee$ 
Oriepiolet,  about  7,000,000  gallons  of  wine  are 


made  annually.  The  red  wines  of  Ronssillon  are 
in  general  of  excellent  quality,  agreeable  taste, 
strong  body,  and  well  adapted  for  transport ; 
they  are  used  for  giving  colour  and  body  to 
the  lighter  growths  of  Cahors  and  Auvergne. 
The  wines  of  CoUioure  and  Port-Vendres  have 
the  highest  repute ;  th^  fineHhemselves  and 
become  of  a  golden  hue  with  age ;  in  this 
state  they  take  the  name  of  Bando  de  BousU- 
ion.  The  sweet  wines  of  Bivesaltes  Jiold  the 
first  rank  among  the  dessert  wines  of  France. 
The  mountains  of  the  department  are  in  many 
parts  dothed  with  fine  forests  of  oak,  beech, 
pine,  and  fir,  and  abound  with  aromatio  and 
medicinal  plants.  The  cork  tree  grows  natu- 
rally, and  is  also  an  object  of  careful  cultiva- 
tion. Bees  and  silkworms  sxe  carefully  at- 
tended. Many  iron  mines  are  worked,  and 
the  ore  is  smelted,  and  converted  into  malle- 
able iron  at  about  180  forges  and  furnaces,  by 
means  of  charcoal  prepared  on  the  spot  Cop- 
per, lead,  bismuth,  and  alum,  are  found.  A 
coal  mine  is  worked  near  Estavar;  marblOf 
alabaster,  granite,  and  steatite,  are  quarried* 
Besides  wine  and  iron,  the  industrial  products 
indude  coarse  woollen  doths,  leather,  corks, 
knit  stockings  and  caps,  brandy,  whip-handles, 
common  potteiy,  tiles  and  bricks.  The  fish- 
eries on  the  coast  are  actively  plied,  and  large 
quantities  of  sardines  and  andiovies  are  pre- 
served. The  coasting  trade  in  the  lea^ng 
articles  named,  and  in  wool,  oil,  honey,  dto.,  ia 
active. 

PYRMONT  WATER.  Pyrmont  is  the 
name  of  a  small  county  bdonging  to  the 
Prince  of  Waldeck  in  North  Germany.  It 
derives  its  chief  revenue  and  importance  firom 
a  mineral  spring  in  the  town  of  Pyrmont  The 
great  bathing  house  which  contains  14L0  apart- 
ments, tasteftilly  fitted  up,  and  handsome 
spadous  baths,  is  the  most  important  struc- 
ture in  the  place.  Above  800,000  bottles  of 
the  water  from  the  prindpal  chalybeate  spring 
are  exported  annually. 

PYROGRAPHY.  This  name  has  been  re- 
cenUy  proposed  for  a  peculiar  kind  of  paint- 
ing or  rather  delineation,  in  which  heai  is  the 
chief  agent  employed.  The  homely  phrase  of 
poker  pamHng  is  that  by  which  it  is  generally 
known ;  since  a  red- hot  poker  might  be  the 
substitute  for  the  painter's  brush  in  producing 
the  pictures ;  but  homely  English  is  often 
made  to  give  way  to  learned  Greek,  in  sden- 
tific  and  artistic  designations. 

These  pyrographs  are  pictures  produced  on 
the  surface  of  wood  by  heated  irons.  Some 
curious  specimens  of  this  art  were  produced 
by  Dr.  Griffiths,  Master  of  University  College, 
Oxford,  about  thirty  or  forty  years  ago.  The 
altar  piece  jn  the  college  chapel,  and  one  or 
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two  beftda  in  Uie  Tajrlor  GaUery,  m  atiU  «« 
iftting  ;  Uiey  are  said  to  liave  veiy  nmcb  the 
appearance  of  mezzO'tinto  engravings,  or  of 
erayon  drawings ;  but,  from  theii  very  natnrt 
are  much  more  doiable  than  any  engravings 
or  drawings,  and  are  considered  to  be  well 
fitted  to  ornament  panels.  The  wood  is  either 
sycamore  or  plane-tree ;  which  are  not  Uable 
to  warp,  and  which  present  large  snrfaoea. 
The  delineations  are  prodneed  by  B<did  pieces 
of  thick  m>n,  shaped  someiduitlike  the  heater 
of  an  Italian  iron. 

This  art  hM  a  tmmnd  interest  imparted  to 
it,  by  the  oireiunstanee  that  the  CSommittee  of 
the  Great  Exhibition  has  allotted  30  feet  of 
wall  space  to  the  productions  of  a  lady,  Mrs. 
Mills,  who  has  lately  introduced  many  im- 
provements in  the  preparation  of  the  wood 
and  in  the  form  of  the  iron  implements.  The 
specimens  to  be  exhibited  are  fitted  by  thttr 
general  oharacter  to  adorn  collegiate,  corpo- 
rate, or  baronial  apartments.  The  effect  in 
Dr.  Griffitha*  pictures  is  produced  mainly  by 
broad  shadows;  while  the  more  recent  pro- 
ductions have  somewhat  the  character  of 
etchings.  RepresentaUons  of  animals,  such 
as  those  which  almoet  live  and  breathe  on  the 
6anvas  of  Edwin  Landseer,  are  said  to  be  those 
for  which  the  art  shows  peculiar  aptitude. 

By  the  rules  of  the  committee,  no  painting 
are  admitted  at  the  Exhibition ;  but  it 
would  appear  that  these  curious  specimens 
partake  of  the  durabili^  and  surface  quality 
of  carvingif  and  are  on  that  ground  admis- 
sible. 

PTROLIGNEOUS  ACID.  [Acuno 
Acn>.J 

PYRG'METER.  This  instrument  was  in- 
vented by  Mussohenbroek  for  measuring  the 
effects  produced  in  the  dimensions  of  solid 
bodies  by  the  application  of  heat ;  but  the 
signification  of  the  term  has  since  been  ex- 
tended so  as  to  include  those  instruments  the 
olgect  of  wliich  is  to  measure  all  gradations  of 
temperature  above  those  which  can  bo  indi- 
cated by  the  mercurial  thermometer.  We  will 
briefly  describe  five  or  six  varieties. 

Mnsgchenbroek'»  Pyrometer  consisted  of  a 
metallic  bar,  about  six  inches  in  length,  one 
extremity  of  which  was  fixed,  while  the  otheT 
was  left  free  to  advance  as  tlie  metal  elongated 
finom  the  effect  of  several  spirit  lamps  placed 
beneath,  wliich,  at  each  experiment,  were 
ohaiged  with  the  same  quantity  of  highly  rec 
tafied  spirit  of  wine.  The  advance  of  the 
moveable  extremity  gave  motion  to  a  pinion 
and  wheel,  the  latter  of  which  drove  an  index 
aver  a  graduated  circle,  each  degree  of  which 
aorreqK>nded  to  a  linear  expansion  of  some 
determinate  fraction  of  an  inch.    Desaguliers 


tflanrtads  aobatitated  fine  cords  and  friction 
rollers  for  Uie  wheel  and  pinion. 

BortUCs  Pyrometer. — The  i*ods  employed  by 
Borda  in  measuring  the  base  line  of  the  great 
French  Survey  consisted  of  a  rule  of  brass  laid 
upon  a  aomewhat  longer  rule  of  plattnom  and 
attached  at  one  extramitj.  The  portion  of 
the  platinum  rule  not  covered  by  the  one  of 
brass  waa  divided  into  tniUiAntiMi  of  its  entire 
length,  and  further  subdivided  by  means  of  a 
vernier  and  microaoope  adjusted  to  the  cxtre 
mity  of  the  brass  rule.  The  value  of  aaeh  of 
these  diviaiona  having  been  previously  ascer- 
tained, by  first  suRoonding  the  eomponnU 
rule  with  melting  ice,  and  then  immeraing  it 
in  boiling  water,  it  waa  only  neeeeaaiy  to  ob- 
serve the  indications  of  the  venuer  in  order 
to  i^ply  the  requisite  correction  for  reducing 
the  length  of  the  rod  to  the  atandeid  tempe- 
rature. 

BaimUen**  PffrmH§Ur.^-^¥or  low  tempera- 
tures, the  ooQtrivanoe  of  Bamadea  waa  em- 
ployed by  General  Boy  in  determining  the 
expansion  of  the  rods  used  in  measuring  the 
base  on  Hounslow  Heath  for  the  TrigoBome* 
trioal  Survey.  The  rod  was  immersed  in  a 
trough  of  water,  and  over  eaoh  extremis  was 
placed  a  mlerosoope,  to  which  *  alow  motion 
oould  be  given  in  the  direction  of  the  length 
oi  the  rod  by  means  of  a  fine  mictometer 
screw.  The  temperature  of  the  water  was 
then  gradually  raised,  till  a  tbcrmameter 
placed  in  the  trough  indicated  an  edvanee  of 
10*,  20**,  90'',  or  any  required  nnmber  of  de- 
grees. The  consequent  elongation  of  the  rod 
destroyed  the  coincldenee  of  its  extremities 
with  the  lines  of  collimation  of  the  micro- 
scopes, which  was  re-eetablished  by  toming 
the  micrometer  screws,  and  oarefolly  noting 
the  number  of  turns  and  fractions  of  a  turn 
necessary  for  that  purpose ;  when,  the  value 
in  parts  of  an  inch  in  each  turn  being  pra- 
riously  known,  a  direct  measure  of  the  expan- 
sion was  obtained,  ftee  from  the  ennom  of  a 
system  of  levers  or  of  a  train  of  wheels  and 
pinions. 

Wedgiooo^s  Pyrometer, — The  property  of 
alumina  whereby  it  undergoes  a  diminution 
of  bulk  when  heated,  was  employed  by  Wed?- 
wood  as  a  measure  of  high  temperatures.  Hi^ 
pyrometer  consisted  of  cylinders  of  fine  whiw 
clay,  and  an  apparatus  for  accuratoly  measur- 
ing their  length.  Tliis  apparatus  eonsis^ted  of 
a  metallic  plate,  upon  which  were  fixed  two 
brass  rules  slightly  inclined  to  each  other. 
The  rules  used  by  Wedgwood  were  24  inches 
long,  and  divided  into  240  equal  parts.  Thr 
distance  between  the  rules  at  one  extrenity 
was  three-tenths  and  at  tlie  other  five.4enth> 
of  an  inch ;  consequently  the  different*  be« 
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tvecn  their  distances  at  any  two  consecutive 
dlTisions  was  the  12(K)th  part  of  an  inch.  The 
clay  cylinders  were  first  baked  at  a  red  heat 
(about  947**  Fahr.))  and  then  reduced  to  ex- 
actly five -tenths  of  an  inch  in  length,  so  as  to 
fit  the  first  division  of  the  scale.  When  after- 
wards  exposed  to  a  greater  heat  they  under- 
went contraction,  and  the  amount  of  this  con- 
traction was  determined  by  observing  the 
division  of  the  scale  corresponding  to  their 
diminished  length. 

Dttlong  and  PetiVi  Pyrometer -waM  constructed 
for  measuring  the  eubietU  expantiont  of  various 
substances.  By  observing  the  difiiarence  of 
altitude  at  which  mercury  of  different  tempe- 
ratures stood  in  the  two  arms  of  an  inverted 
glass  siphon,  they  determined  the  absolute 
expansion  of  the  mercury;  and  by  comparing 
this  with  the  apparent  expansion  of  mercury 
in  ft  glass  tube,  they  deduced  the  absolute  ex- 
pansion of  the  glass.  A  cylinder  of  the  metal 
whose  expansion  was  sought  was  then  placed 
within  a  glacis  tube,  closed  at  one  extremity 
and  terminating  at  the  other  In  a  capillary 
opening,  and  the  rest  of  the  tube  occupied 
with  mercury.  Upon  the  whole  being  heated 
a  portion  of  the  mercury  was  expelled  equal 
to  the  excess  of  the  absolute  expansions  of 
the  mercury  and  metal  above  that  of  the 
glass  ;  and  as  the  expansions  of  the  mercury 
and  glass  were  previously  known,  the  weight 
of  the  expelled  mercury  determined  the  ex- 
pansion of  the  metal. 

Prinsep's  Pyrometer. — ^The  unoxidable  me- 
tals (gold,  silver,  and  platina)  present  three 
marked  temperatures,  from  the  low  melting- 
point  of  silver  to  the  high  ignition  of  plntina; 
and  many  intermediate  links  may  be  made  by 
allnWug  the  three  metals  together  in  different 
proportions.    "When  such  a  series  has  been 
once  prepared,  the  heat  of  any  f\]rnacc  may 
be  expressed  by  the  alloy  of  least  fusibility 
which  it  Is  capable  of  melting.    As  the  melt- 
ing points  of  silver  and  gold  ara  comparatively 
near  to  each  other,  Mr.  Prinsep  assumed  only 
ten  intermediate  gradations  of  heat,  the  lowest 
of  which  corresponded  to  the  falsing  point  of 
pure  silver,  and  the  others  to  the  fusing  points 
of  silver  alloyed  with  10,  20,  30,  &c.,  percent. 
of  gold.     From  the  melting  point  of  gold  to 
that  of  platina,  he  assumed  one  hundred  gra- 
dations of  heat,  which  were  the  melting  points 
of  pure  gold  and  of  gold  alloyed  with  1,  2,  3, 
«fec.,  per  cent,  of  platina.    Among  the  advan- 
taj?*'S  of  this  mode  of  identifying  temperatures 
ftri.' : — ^the  smallness  of  the  requisite  apparatus, 
nothing  more   being  needed  than   a  small 
copel,  containing  in  separate  cells  eight  or  ten 


pyrometric  alloys,  each  of  the  size  of  a  pin^s 
'head ;  the  indestructibility  of  the  specimens, 
since  those  melted  in  one  experiment  need 
only  to  be  flattened  under  a  hammer,  when 
they  will  be  again  ready  for  use ;  and  the  faci- 
lity of  notation,  since  two  lettetft  and  the 
decimal  of  alloy  will  express  the  maximum 
heat 

DanieWi  Pyrometer  is  a  complex  appazatua 
depending  on  the  small  expansibility  of  black 
lead  compared  with  that  of  metals.  A  bar  of 
black  lead  is  bored  nearly  fVom  end  to  end 
like  a  gun ;  and  into  this  bore  is  placed  a  rod 
of  the  metal  to  be  experimented  on.  When 
both  are  exposed  to  a  great  heat,  the  metal 
expands  more  than  the  blaok  lead,  and  causes 
a  small  cylinder  of  porcelain  to  protrude  firam 
the  top  of  the  tube  or  bore.  This  cylinder  is 
connected  with  an  index  or  hand  which  movea 
round  a  graduated  are ;  and  the  degrees  on 
this  are  are  so  calculated  as  to  indicate  the 
temperature  to  which  the  metal  has  been  ex- 
posed. 

PYROTECHNY.  The  art  of  making  fire- 
works is  essentially  a  ohemioal  one.  It  takes 
advantage  of  the  chemical  affinity  between 
substances,  of  the  power  of  ready  ignition,  of 
the* rapid  and  slow  combustion  produced  by 
different  proportions  of  the  ingredients,  and  of 
the  production  of  exquiaite  colours  by  the 
substances  while  burning.  The  revolving  of 
stars,  Ac.,  is  partly  a  mechanical  arrangement 
arising  out  of  the  resistance  or  inertia  of  the 
air  when  a  burning  material  is  forcing  ita  way 
out  of  a  tube.  The  three  chief  ingredients 
are  nitre,  sulphur,  and  charcoal ;  the  second- 
ary ingredients  are  filings  of  iron,  steel,  cop- 
per, zinc,  and  other  materials ;  while  various 
oxides,  acids,  alkalies,  and  salts,  tend  to  pro- 
duce varied  colours  by  different  modes  of 
combination.  The  coloured  fires  are  the  most 
interesting  results,  and  require  much  care  in 
the  choice  and  preparation  of  the  materiala. 
One  familiar  kind  of  fire-work  is  noticed  under 

BOCKSTS. 

PYROXYLIC  SPIRIT,  or  PyroUyneoM 
Mther,  obtained  by  distillation  from  wood,  ia 
a  colourless  liquid,  has  a  peculiar  penetrating 
smell,  partaking  both  of  alcohol  and  ether, 
and  its  tastt^  is  pungent.  It  is  lighter  than 
water,  and  boils  at  about  150^  Fahr.  It  is  an 
extremely  inflammable  liquid,  and  bums 
without  residue  ;  and  being  cheaper  than 
spirit  of  wine,  it  is  advantageously  substitoted 
for  it  in  many  manufacturing  arts.  It  is  ca- 
pable of  combining  with  chlorine,  iodine,  and 
other  elementary  bodies  ;  it  unites  also  with 
acids  to  form  various  compounds. 
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QUADRANT.    [Sbxtaxt.] 

QUARANTINE  LAWS.  Quanntme  laws 
are  the  result  of  imperfect  knowledge  on  a 
snbjeet  which  is  of  great  importance  to  com- 
merce. They  are  regulations  chiefly  of  a 
restriotiye  nature,  for  the  purpose  of  prevent- 
ing the  communication  firom  one  country  to 
another  of  contagious  diseases,  by  means  of 
men,  animals,  goods,  or  letters.  The  term 
Quarantine  originally  signified  a  period  of 
forty  days,  during  which  a  person  wos  subject 
tx)  the  regulations  in  question.  The  regula- 
tions consist  in  the  interruption  of  intercourse 
with  the  country  in  which  a  contagious  dis- 
ease is  supposed  to  prevail,  and  in  the  em- 
ployment of  certain  precautionary  measures 
respecting  men,  animals,  goods,  and  letters, 
coming  from  or  otherwise  communicating 
with  it.  Men  and  animals  are  subjected  to  a 
probationary  confinement,  and  goods  and 
letters  to  a  process  of  depuration,  in  order  to 
ascertain  that  the  contagious  poison  is  not 
latent  in  the  former ;  and  to  expel  it,  if  i^  be 
present,  in  the  latter.  Quarantine  lines  may 
either  be  drawn  round  a  coast,  as  is  the  case 
in  France,  Italy,  and  Greece,  with  respect  to 
the  Levant ;  or  they  may  be  drawn  along  a 
land  finontier,  as  on  the  frontier  between  Aus- 
tria and  Turkey. 

Goods  carried  in  ships  or  by  land  ore  sub- 
ject to  quarantine,  according  as  they  belong 
to  ibe  class  of  susceptible  or  non-susccptiblo 
goods.  Goods  which  are  supposed  to  be 
capable  of  containing  and  transmitting  t)ie 
poison  of  the  plague,  are  called  tntceptibU, 
Goods  which  are  supposed  to  be  incapable  of 
containing  and  transmitting  the  poison  of  the 
plague,  are  called  non-suMceptible.  All  animal 
substances,  such  as  wool,  silk,  and  leather, 
and  many  vegetable  substances,  such  as  cot- 
ton, linen,  and  paper,  are  deemed  susceptible. 
On  the  other  hand,  wood,  metal,  and  fruits, 
are  deemed  non -susceptible.  Eveiy  ship  is 
furnished  by  the  consul  or  otlier  sanitary 
authority  at  the  last  port  where  it  touched, 
with  a  document  styled  a  Bill  of  Htallh^ 
declaring  the  state  of  health  in  that  country. 
If  the  ship  brings  a  cletM  hill  of  health,  the 
passengers  and  goods  are  not  subject  to  any 
quarantine.  If  she  brings  a  foul  bill,  they 
are  subject  to  quarantines  of  different  dura- 
tions, according  as  the  plague  is  known  or 
only  suspected  to  have  existed  in  the  country 
at  the  ship's  departure.  On  account  of  the 
prevalence  of  plague  in  the  countries  on  the 


Levant,  they  are  considered  as  permsnentif 
in  a  state  of  suspicion ;  and  no  ship  sailing 
from  any  of  them  is  considered  to  biing  t 
clean  bill.  The  periods  of  quarantine  tut 
from  two  or  three  to  forty  days ;  the  usoil 
periods  are  from  ten  to  twenty  days.  Tb« 
building  in  which  passengers  usually  peifonn 
their  quarantine,  and  in  which  goods  are  de- 
purated, is  called  a  Laasaretto.  The  most 
spacious  and  best  appointed  lazarettoes  in  th« 
Mediterranean  are  those  at  Malta  and  Mtr- 
seille. 

The  laws  of  quarantine  depend  directly  on 
the  contagion  or  non-contagion  of  certain  dis- 
eases ;  and  on  Uie  difference  between  suifi?- 
tible  and  non-stucejUible  commodities,  iC  iW 
contagion-theory  be  true.  It  becomes  there 
fore  a  medical  question ;  and  the  opinions  of 
medical  men  throughout  Europe  are  giadoilU 
tending  to  such  a  result  as  will  either  aboli^}> 
quarantine  altogether,  or  greatly  modify  ani 
limit  it :  a  result  of  very  great  importance  tn 
the  commerce  and  industry  of  Furope. 

QUARRYING  is  the  operation  of  extrartin: 
from  the  ground,  or  detaching  from  the  mJ**^ 
of  rocks,  marble,  stone,  or  other  mineral  >u 
considerable  masses.    When  the  matt* hal  t«' 
be  excavated  lies  vertically  below  the  surfA^" 
of  the  ground,  the  work  commences  by  rc-u.  ^ 
ing  the  eailh  to  a  depth  sufficient  to  Ur  tl< 
material  bare,  in  order  that  it  may  be  st-p-t'^ 
ted  into  blocks,  and  removed ;  but  whiMi  t'  ' 
stone,  (L'C,  is  in  the  interior,  and  near  the  ^]>> 
.of  a  mountain  or  hill,  the  workmen  prcKt  i  i 
^as  iu  the  operation  of  mining,  running  pa'>'> 
ries  into  the  ground,  and  leaving  pillars  of  il>' 
^material  for  the  support  of  the  mass  al> '<* 
'them. 

A  quarry  of  small  extent  is  opened  h\  <  *' 
ing  vertically  in  the  ground  a  shaft,  into  « I'i  > 
the  men  descend  by  ladders ;  and  the  U  >'  - 
of  stone,  being  separated  from  Uie  mft><.  ^ 
drawn  up  by  means  of  cranes,  whidi  ar^  « ^  >t  V  •  •> 
by  a  windlass  or  other  machine.     In  v\^rA    : 
the  larger  quarries,  the  vegetable  mould  um. 
ing  the  upper  surface  is  removed  by  tht*  sp.v.  * . 
and  the  beds  immediately  nndomeath.  k*«  ^ ' 
rally  consisting  of  rag,  or  atone  of  an  wftn  ' 
quality,  are  broken  up  by  gunpowder  or  oiIk  r 
wise,  and  conveyed  to  a  distance.  Tho  sI.m*  > 
intended  for  sale,  and  which  are  gencraU.*  » 
beds  much  below  the  surface,  are  snmetimi^ 
also  detached  from  the  mass  by  blasting ;  I  >i* 
as  by  this  process  the  blocks  ar?  broken  in* 
gularly  and  the  stone  wasted,  a  different  n  o- 
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thod  IB  generally  employed.    The  laige  mass 
cxf  stooe,  as  it  ezists  in  the  qnany,  oonaists  of 
starata  oontignons  to  one  another,  and  the 
raxlaoea  in  contact  fonn  planes  of  cleavage ; 
in  lines  parallel  to  which  the  stones  being 
more  easily  divided  than  in  any  other  direc- 
tioxky  these  lines  constitute  what  is  called  the 
cieiavmg  grain  of  the  materiaL  In  order  there- 
fore to  separate  a  laige  block  from  the  mass, 
a  sexies  of  iron  wedges,  placed  in  line  a  few 
lAcJies  asonder,  on  the  natural  face  of  the 
xoclc  and  in  the  direction  of  the  cleaving  grain, 
are  driven  into  the  stone  till  apart  is  loosened : 
a  clftsnmel  is  then  cut  in  the  direction  of  the 
len^^  of  the  intended  block,  and  at  a  distance 
from,  the  natural  edge  of  the  stone  equal  to 
its  required  breadth ;  and  wedges  being  planted 
in  tike  channel,  they  are  driven  by  repeated 
strokes  till  the  stone  is  split  in  that  direction 
also.     In  the  hardest  stones,  the  wedges  are 
placed  not  in  the  channels,  but  in  what  are 
called  pod  holes  sunk  in  the  direction  in  which 
^^^  ^^lock  is  to  be  severed  from  the  mass.    A 
aitnilar  operation  is  then  performed  in  the 
direction  of  the  breadth  of  the  block;  and 
tihos  a  large  portion  is  detached  from  the  ori- 
ginal mass. 

Xbe  natural  strata  of  the  stone  in  different 
qnarries  are  in  different  positions ;  frequenUy 
tliey  are  horizontal,  but  generally  they  are 
inclined  to  that  plane,  and  sometimes  they 
are  irertacal :  occasionally  also  both  the  first 
and  last  of  these  positions  are  assumed  by 
tlie  stone  in  the  same  quarry.  It  is  evident 
"*at  the  separation  of  the  blocks  from  a  mass 
must  be  most  easily  effected  when  the  natural 
«™M,are  in  vertical  positions;  cutting  the 
«r  ♦jf  ^  ^iJ^ctions  perpendicular  to  the  line 
th««^^?^  i»  always  a  work  of  difficulty,  and 
to  uTf*^**^***  "®  attended  with  some  danger 
to  irrirf?^"^"™®"  "^^^  ^^  latter  are  obliged 
^i;^^«*^eries  under  ground.  ^ 

^emaas   th     ^^  ^*^®  ^^^^  severed  from 

aible  to  a  r^/  ^^  reduced  as  neariy  as  pos- 

hf  means  ^^^^^'^  fonn ;  and  this  is  done 

one  end  and  «*  ^^  called  a  kevel,  pointed  at 

irregular  Day*  ***'*^«  other,  with  which  the 

are  tlien  nsn^ii*^  knocked  off:    The  blocks 

are  capable    *I?^'  ^^  means  of  cranes  which 

P^«»r  ^'aised         ^^^ng  moved  from  place  to 

«i<i  theso  a,^  ^Pon   tracks  or  low  carriages ; 

^m,  to  the  o    ^wn,  genenUy  on  iron  rail- 

Mpat  an  shi^*?-^'  or  wharfs  where  the  stone 

vwmarvo^    _*'~oo«»v*       a*^*u^^i^*. •__•_ 
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oani.     At  the  slate  quarries  in 

_  the    Blahs    are    placed    on 

» iUQijnoa  j>|  r*  h  an    en«rine,  are  drawn  up 

^  Plane,  i/^^e;  ^id,  Urarn   the  summit  of 

»tone  is    drawn   by  horses  to 

*Ae  min^ralofincal   name  of 


numerous  varieties  of  rock  crystal,  the  native 
oxide  of  silicium  [Silbx],  called  also  silioeou!« 
or  flint  earth,  and  silicic  acid.    Quartz  occurs 
crystallised  and  massive,  and  in  both  states  it 
is  widely  diShsed  throughout  nature,  especially 
as  one  of  the  constituents  of  granitic  and  the 
older  rocks.    QuartsS  is  hard  enough  to  strike 
fire  wich  steel ;   it  becomes   luminous  and 
electrical  by  friction ;  it  is  of  various  colours ; 
it  is  infusible ;  insoluble  in  adds,  in  general, 
but  acted  on  by  hydrofluoric  acid.    Hornsion, 
and  chert  are  varieties  of  compact  quartz. 
Cavernous  quartz  is  termed  spongiform  quartz 
or  $wimmng  atone.    Among  the    numerouH 
varieties  of  quartz  are  brown  or  emokg  quartz, 
purple  quartz,  or  a$nethgttf  blue  quartz,  green 
guurix,  ^llow  quartz,  and  red  quartz.    Among 
^0  minerals  m  wnich  quartz  is  the  chief  in- 
gredient, are  agate,  avautttrine,  Jlint,  JUntg 
alate,  opal,  chalcedony,  heliotrope,  onyx,  pUuma, 
sard,  tardonyx,  and  jcuper. 

QUA'SSIA,  is  a  genus  of  plants  consisting 
of  trees  inhabiting  the  tropical  parts  of  South 
America,  particularly  Surinam  and  the  acljoin- 
ing  countries. 

Quauia  amara,  the  true  Quassia  of  modem 
botanists,  is  a  small  tree  inhabiting  the  woods 
of  Surinam,  Demerara,  and  probably  tiie 
greater  part  of  Central  America.  The  wood 
of  the  root  of  this  plant  was  formerly  in  great 
repute  as  a  stomachic  and  as  a  remedy  for  the 
malignant  endemic  fevers  of  Surinam.  The 
flowers  also  were,  and  stiU  are,  in  that  country 
infused  in  wine  or  spirits,  and  form  a  bitter 
beverage ;  but  the  wood  is  out  of  use,  in  con- 
sequence partiy  of  its  being  less  e^ily  pro- 
cured than  that  of  the  next  species,  and  partly 
from  an  opinion  being  entertained  of  some 
bad  properties  existing  in  connection  with  the 
intense  bitter.  Quassia  excelsa  is  a  large  tree 
inhabiting  Jamaica.  The  wood  is  white,  and 
scentless,  but  most  intensely  bitter ;  it  is  one 
of  the  ingredients  employed  by  fraudulent 
brewers  in  adulterating  beer.  Quassia  Sima- 
ruba  is  the  plant  which  furnishes  the  bark 
called  Simarouba,  which  comes  from  Jamaica 
in  bales,  and  is  used  as  a  tonic,  although  it 
also  appears  to  act  as  an  emetic* 

Quassia  is  imported  in  billets,  sometimes  a 
foot  in  diameter,  and  several  feet  long ;  but 
before  being  used  for  medicinal  purposes, 
they  are  cut  into  chips,  which  are  of  a  light 
gray  colour,  or,  by  long  exposure  to  the  air, 
of  a  yellow  or  brownish  hue.  The  active  prin- 
ciple of  Quassia  seems  to  be  quassite,  a  neutral 
suhsUnce,  which  oiystallises  in  white  prisms, 
and  is  readily  soluble  in  alcohol. 

QUERCITRON  BARK.  This  valuable 
dye-drug  is  described  under  Bjjuc.  Chevreul 
has  given  the  name  Qif^rcttriato  the  colouring 
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priiioiple  of  the  Qnerdtron  Bark.    It  etystal' 
Uses   in  colourless  sdenlor  cryeUils,  wfaieh 
have   8   Blightly   sweet    taste,    and    atibse- 
quently  a  bitter  one.    Thej  are  verf  solahle 
in  water,  in  aleohol,  and  in  sther.  On  boiling 
a  solution  of  Quereitrin,  it  becomea  turbid, 
and  deposits  a  qtumtity  of  small  acienlar  0179- 
tals  of  QuercUrein,  less  soluble  in  water,  and 
which  forms  with  hydrate  of  lead  a  beautiftil 
yellow  lake  of  lead. 
QtJERCUS.    [Babx;  Oomc;  Oak.] 
QUICKSILVER.    [Mkbcury.] 
QUINA  or  QUIKIA,  is  a  tery  Impottant 
vegetable  alkaU,  contained  in  the  three  well- 
known  varieties  of  Cinchona,  or  Bark,  but' 


prinsipally  in  the  YaUow  Baik.  TUs  ilkafi 
is  eolonrlMS,  iaodorons,  and  ettreiaelyMtter. 
It  fosMi  at  about  900*  Fahr.,  and  wban  eoM 
is  yellow,  tnasltieent,  friable,  and  lomeirbil 
like  resin.  When  saluted  to  a  itrong  heat, 
with  aoeast  of  air,  it  is  totally  distipitad,  with 
the  formaiioii  of  the  vaponr  of  the  carbontie 
of  ammonia.  The  only  ens  of  the  salu  of 
qnina  extensively  employed  is  the  JHmttphaitt 
the  Quiiut  IMiulgiliM  of  the  Landon  Phtrma- 
eopoaia,  and  the  QiiiiMS  Sulffm  of  tbs  Bdia- 
bui^h.  The  orystals  af  thia  sail  aie  Mdoor. 
leas,  aeieftlar,  hove  a  paarly  Ivstn,  a  bitur 
taale,  and  eflkxreaee  when  expoaed  to  tlia 
air. 


R 


RADIATION  OF  HEAT.  There  aie  cer- 
tain ezpeximenta  on  the  radiation  of  heat 
whieh  possess  great  practical  value,  in  so  far 
as  they  show  what  substances  should  be  em- 
ployed, and  what  avoided,  when  heat  is  re- 
quired to  be  retained  in  any  vessel  or  other 
body.  In  the  Jackets  or  envelopes  for  boilers 
and  steam  pipes  this  matter  is  always  attended 
to. 

Sir  John  Leslie  placed  a  tin  canister  filled 
with  hot  water  in  the  foeus  of  a  parabolic 
mirror  of  the  same  metal,  and  a  differential 
thermometer  in  the  foooa  of  another  such 
mirror,  which  was  placed  opposite  to  it.  The 
four  sides  of  the  canister  were  covered  with 
the  substances  whose  radiating  powers  wers 
required.  When  three  of  the  sides  were 
covered  respectively  with  lamp  black,  paper, 
and  ground  glass,  and  then  turned  so  as  to 
radiate  directly  on  one  speculum,  the  heat 
reflected  by  the  other  raised  the  thermometer 
to  100°,  98''  and  Wf;  but  when  the  fourth 
side,  which  was  uncovered,  was  similariy 
directed,  the  thermometer  fell  to  119*'.  Thus 
it  appears  that  polished  metolhe  subatanoes 
are  bad  radiators,  whieh  miqr  he  attributed  to 
the  internal  reflection  of  the  heat  from  their 
surfaces.  A  similar  apparatus  served  to  mea- 
sure the  absorptive  power  of  different  sub< 
stances,  the  bulb  of  the  thermometer  being 
ocrvered  with  an  envelope  of  the  substance  to 
he  examined ;  and  this  power  is  thus  found 
to  be  nearly  in  proportion  to  that  of  radiation. 
In  another  experiment  Leslie  flUed  a  canister 
with  ice  or  snow,  and  found  that  the  cold 
apparently  emitted  from  the  varnished  side 


was  the  greatest,  and  that  from  the  poliihd 
side  Uie  least;  he  observed  also  that  the  coM 
like  the  radiant  heat,  varied  with  changet  in 
the  absorbent  power  of  the  thermometer  v^ 
of  the  surface  of  the  mirror. 

Couut  Bumford  laid  down,  as  a  rule  jostificd 
by  numerous  experiments,  that  if  we  votili 
confine  heated  substances,  solid  or  fluid,  in  * 
vessel,  tlie  surface  of  the  latter  should  be 
highly  polished ;  on  the  other  hand,  if  tba 
object  be  to  cool  the  substances,  the  surfaM 
should  be  painted  or  varnished,  or  be  ooverod 
with  a  soft  coating  which  is  not  metsllic.  AUo, 
in  warming  apartments  by  steam,  the  inteouon 
being  to  promote  radiation  as  much  as  Fea- 
sible, the  tubes  conveying  the  steam  shoald 
be  unpolished  or  painted. 

The  colours  of  bodies  have  some  dfact  oa 
the  velocity  of  radiation  and  on  the  abioiption 
of  heat  Br.  Stark  of  Edinburgh  svTooDddd 
the  bulb  of  a  thermometer  successivsly  ^^ 
equal  weights  of  Uock,  red,  and  white  vool, 
and  placed  it  in  a  glass  tube,  which  vas 
heated  to  the  temperature  of  160"  b;  iino)<^ 
sion  in  hut  water ;  the  tube  was  then  cool«l 
down  to  50**  by  immersion  in  cokl  wsl«"i  *»** 
the  several  times  of  cooling  were  respectivel| 
21,  20,  and  27  minutes. 

Those  phenomena  of  radiation  which  an 
still  the  subject  of  scientifio  enquiry,  and  whi«:h 
are  not  yet  applied  in  the  arts,  do  not  coiqo 
under  our  notice  here. 

BAGS.  Paper,  it  is  well  known  to  most 
persons,  is  made  chiefly  frvm  the  rags  or  won 
fhigments  of  woven  materials — ^linen  being 
the  beet  adsgpied.    The  rags  of  omwtaOJ^ 
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a«l  Motlitato  a  fbvrUi,  parhft|W  not «  flfth,  of 
th*  qiuukti^  whleb  wt  vse  in  maldiig  pttper. 
Italy  ftnd  Oomaay  ftmish  the  prinHpal 
•vppUes ;  and  il  is  a  earieiiB  illnstratioii  of 
natiosal  haUta  thai  Ba^lisli  rags  am  known 
from  all  oiben  hf  l>eing  ehmner,  while  (hom 
of  Italy  are  wieleliedly  difty.  The  rags  and 
olher  materiala  imported  fbr  aaakiBg  paper  in 
1048  ameiutedto  T191  tone. 

RAILWAY8.  If  eetfcen  spinning  were  the 
greatest  eommerBlal  phenomenon  of  the  fint 
qnarter  ef  the  preaeni  oentwy,  railways  may 
nnqoestionably  be  said  to  be  so  Ibr  the  seeond^ 
Nothing  else  has  been  attended  by  snob  vast 
(and  in  many  respeota  benefidai)  results. 

Wooden  raUwayfl  or  tramways  were  intro- 
dneed  in  the  eoQieriee  of  the  north  of  England 
in  the  early  part  of  the  seventeenth  eentoiy. 
Thej  were  adopted  in  order  to  rednce  the 
labonr  of  drawing  eoala  from  the  pita  to  the 
]daees  of  shipment  in  the  neighbonrhood  of 
Neweaatle-npon-Tyne.  They  consisted,  in 
the  first  instance,  simply  of  pieces  of  wood 
imbedded  in  the  ordinary  road,  in  sach  a 
manner  as  to  Ibrm  wheel-tracks  for  the  carta 
or  waggons  employed.  An  improved  form 
was  afterwards  adopted,  by  laying  the  wooden 
ndto  on  transyerse  sleepers.  The  ▼ehieles  nsed 
npon  these  wooden  railways  were  generally 
waggons,  containing  from  two  to  three  tons  of 
coal,  mounted  npon  small  wheels.  The  wheels 
were  provided  with  a  flange  or  projecting  rim, 
which,  by  coming  in  contact  with  the  side 
of  the  rail,  retained  the  waggon  npon  the 
railroad. 

About  the  year  1707  iron  plates  were  laid 

npon  the  wooden  rails  on  a  railway  at  the 

Oolebrook  Dale  iron  works.    Some  time  after 

the  experiment  at  Oolebrook  Dale,  cast-iron 

rails,  with  an  upright  flange,  were  brought  into 

use  at  the  colUery  of  the  Duke  of  Norfolk, 

near  Sheffield,  in  1776.    Originally  they  were 

fixed  npon  cross  sleepen  of  wood,  like  those 

used  to  support  wooden  rails ;  but  about  the 

year  1798  blocks  of  atone  were  introduced 

as  supports,  instead  of  the  wooden  sleeper. 

Yariena  inconveniences  attendant  on   these 

plaie-railwayi  led  to  the  use  of  edge^raUwaifg, 

which  have  now  almost  entirely  superseded 

the  previous  form.    The  flnt  edge-railway  of 

any  considerable  extent  was  completed  in  1801 

for  the  conveyance  of  slate  from  the  quarries 

of  Lord  Fenrhyn.    The  decided  advantages  of 

edge-rails  were  so  well  appreciated  by  the  coal 

owners  of  Northumberland  and  Durham,  that 

they  were  adopted  extensively  by  them  within 

a  few  years  after  the  successfil  experiment  at 

Penrfayn.      Many  successive  varieties    have 

been  Introduced  in  the  form  of  th?  rails ;  but 


in  1800,  of  an  afllflient  and  cheap  malliod  of 
rolling  iron  bass  sultahle  Ibr  rails  and  aimilar 
purposes.  The  flbrooa  teKtnre  of  wrought- 
iron  makes  it  te  less  Ukely  to  break  when 
snbjeeted  to  eenoossien  than  oaat-iroa,  and 
the  sectional  form  used  ia  auah  aa  to  render 
bending  improbaUa. 

The  appllaadon  ef  the  steam-engine  to  the 
purposes  ef  looomotion  waa  suggested  in  one 
of  the  patents  ef  Watt}  but  It  does  not  appear 
that  either  he  or  any  ether  Invanter  earned 
their  Ideas  into  praetioe  until  about  180d, 
when  Messrs,  Trevlthleh  and  Vivian  patented 
a  high-presaore  engine,  which,  by  its  aiaBpU- 
city  and  eompaetness,  waa  adahrahly  adapted 
for  locomotive  puipoaea.  Within  a  frw  yean 
they  built  several  earriagea,  one  of  which,  at 
least,  waa  fbr  use  on  a  oommon  road,  la  1806 
th^  made  some  interesting  experimenta  with 
a  locomotive  on  a  tramway  near  Merthyr 
Tyd^>  And  thereby  proved  the  praotioability 
of  their  plan.  Engineers  at  first  thought  that 
the  wheels  would  not  hold  or  Mie  on  the 
rails,  without  some  other  contrivanoes ;  but 
those  fears  have  been  dissipated. 

Shortly  before  the  completion  of  the  Iiv<er- 
pool  and  Manohester  railway,  the  dirsoton 
decided  that  hone  traction  would  be  too  slow 
for  the  requirements  of  the  trafle;  and  they 
determined  to  tiy  locomotives.    They  oflbred 
a  premium  of  600/.  for  the  beet  to  be  produced 
which  would  fblfil  certain  conditions,  of  which 
some  were  that  it  ahould  not  emit  smoke, 
should  draw  three  times  its  own  weight  at  the 
rate  of  ten  miles  per  hour,  should  be  sup- 
ported on  springs,  not  exceed  six  tons  weight, 
or  four  tons  and  a  half  if  on  onfy  four  wheels, 
and  should  not  eost  more  than  5S0f.    The 
trial  waa  fixed  for  October,  1829,  when  four 
steam  locomotives   were  produced,   one   of 
which  was  withdrawn  at  the  eorameneement  of 
the  experiment     Of  the  other  three,  the 
No9eUy,  by  Messrs.  Braithwaite  and  Ericaon, 
and  the  Sana  PartU^  by  Mr.  Haokworth,  fkiled 
in  some  of  the  conditions.    The  remaining 
engine,  the  Rocket^  waa  constmeted  by  Robert 
Stephenson  and  Mr.  Booth,  of  the  liverpool 
and  Manchester  Railway,  and  aueeeeded  in 
performing  more  than  was  stipulated  for.  The 
most  marked  improvement  in  Stephenson's 
locomotive  was  the  use  of  a  tubular  boiler 
instead  of  a  large  flue. 

From  the  opening  of  that  railway,  the 
snecess  of  the  great  system  was  at  once  de- 
cided. Nothing  could  cheek  the  spread  of  so 
vast  an  improvement ;  and  we  have  since  seen 
sneh  a  twenty  yeare  of  commercial  energy  as 
the  worid  never  saw  before. 
Tn  the  laying  down  and  construction  of  a 


the  greatest  improvement  was    le  invention,  I  railway,  the  engineer  so  adjusts  hisindinationa 
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two  beads  in  the  Taylor  GoUoiy,  are  ttiU  «s« 
isting  ;  Uiey  are  said  to  have  veiy  much  the 
appearance  of  mezzo-tinto  engravings,  or  of 
erayon  drawings ;  but,  from  theii  very  nature 
are  niucli  more  durable  than  any  engravings 
or  drawings,  and  are  considered  to  be  well 
iktted  to  ornament  panels.  The  wood  is  either 
aycamore  or  plane-tree ;  which  are  not  liable 
to  warp,  and  which  present  large  surfaoea. 
The  delineations  are  prodaoed  by  aolid  pieces 
of  thick  hron,  shaped  somewhat  like  the  heater 
of  an  Italian  iron. 

This  art  has  a  renewed  interest  imparted  to 
it,  by  the  droumstance  that  the  Committee  of 
the  Great  Exhibition  has  allotted  30  feet  of 
wall  space  to  the  productions  of  a  lady,  Mrs. 
Mills,  who  has  lately  introduced  many  im- 
provements  in  the  preparation  of  the  wood 
and  in  the  form  of  the  iron  implements.  The 
specimens  to  be  exhibited  are  fitted  by  their 
general  oharacter  to  adorn  collegiate,  corpo- 
rate, or  baronial  apartments.  The  effect  in 
Dr.  Griffiths'  pictures  is  produced  mainly  by 
broad  shadows;  while  the  more  recent  pro- 
ductions have  somewhat  the  oharacter  of 
etchings.  Representations  of  animals,  snob 
as  those  which  almost  live  and  breathe  on  the 
eanvas  of  Edwin  Landseer,  are  said  to  be  (hose 
for  which  the  art  shows  peculiar  aptitude. 

By  the  rules  of  the  committee,  no  painiingt 
are  admitted  at  the  Exhibition ;  but  it 
would  appear  that  these  curious  specimens 
partake  of  the  durability  and  surface  quality 
of  carvings  and  are  on  that  ground  admis- 
sible. 

PTROLIGNEOITS  ACID.  [Actstio 
Acid.  J 

PYRO'METER.  This  instrument  was  in- 
yented  by  Musschenbroek  for  measuring  the 
effects  produced  in  tlie  dimensions  of  solid 
bodies  by  the  application  of  heat;  but  the 
signification  of  the  term  has  since  been  ex- 
tended so  as  to  include  those  Instruments  the 
object  of  which  is  to  measure  all  gradations  of 
temperature  above  those  which  can  be  indi- 
cated by  the  mercurial  thermometer.  We  will 
briefly  describe  five  or  six  varieties. 

Mu8Schenbroek*t  Pjfrometer  consisted  of  a 
metallic  bar,  about  six  inches  in  length,  one 
extremity  of  which  was  fixed,  while  tlie  other 


iftarwtois  aubstituted  fine  cords  and  frictr: 
rollers  for  the  wheel  and  pinion. 

Borda's  Pyrometer. — The  rods  «mploj«ib; 
Borda  in  measuring  the  base  line  of  the  gr^ 
French  Survey  consisted  of  a  rule  of  bra&$  li.. 
upon  a  somewhat  longer  rule  of  platinum  m 
attached  at  one  extremity.    The  ponioD  ^ 
the  pladntim  rule  not  covered  by  the  one  c 
brass  was  dirided  into  millionths  of  iti  eatiiv 
length,  and  further  subdivided  by  mesas  (A  * 
vernier  and  mieroacope  a4iusted  to  the  extr> 
mity  of  the  brass  rule.     The  value  of  ^  ^' 
these  divisions  having  baen  previously  gster 
tained,  by  first  sunonnding  the  compooD* 
rule  with  melting  ice,  and  then  immersing  r 
in  boiling  water,  it  waa  only  neeecsaiy  u>  ob^ 
serve  the  Indications  of  the  reniier  io  (dt: 
to  apply  the  requiaite  oorraction  for  redDOBf 
the  length  of  the  rod  to  the  standard  teape 
ratnre. 

IUmuden*i  PyranuUr. — ^For  low  tempen 
tores,  the  oootrivanoe  of  Bamsden  vts  em 
ployed  by  General  Boy  in  detannining  the 
expansion  of  the  rods  need  in  measonog  t^ 
base  on  Honnslow  Heath  for  the  Xngononc* 
trioal  Survey.    The  rod  was  immersed  in  > 
trough  of  water,  and  over  each  extieiDiQr  ns 
placed  a  microscope,  to  which  a  skwmotioa 
could  be  given  in  the  direction  of  the  lengtl 
of  the  rod  by  means  of  a  fine  nueroznotff 
B0i«w.     The  tempemtuie  of  the  witff  m 
then   gradually  raised,  tiU   a  tberoiometff 
placed  in  the  trough  indicated  an  adnoee « 
10*,  80»,  80',  or  any  requind  number  of  d^ 
grees.    The  consequent  elongation  oftherw 
destroyed  the  coincidenoe  of  its  extienuo** 
with  the  Unes  ot  coUimation  of  the  mifl*- 
scopes,  which  was  re-esUblished  by  tonal 
the  micrometer  screws,  and  carefully  doodb 
the  number  of  turns  and  fmctioDS  of  a*^ 
necessary  for  that  purpose ;  when,  the  rtm^ 
in  parts  of  an  inch  in  each  turn  beiog  pi« 
riously  known,  a  direct  measure  of  th«  «^" 
sion  was  obtained,  Ibee  ftom  the  eiroff  «* 
system  of  levers  or  of  a  train  of  wheels  m 
pinions.  f 

WedffwooiTs   PffTMneier.—The  pfPperty  o- 
alumina  whereby  it  undergoes  a  ^^^^^^^ 
of  bulk  when  heated,  was  employed  hy  w^? 
wood  as  a  measure  of  high  temperaW^-    . 
pyrometer  consisted  of  cylinders  of  fin*  * 


was  left  free  to  advance  as  the  metal  elongated   ^^ „ ^^ 

ftom  the  effect  of  several  spirit  lamps  placed  clay,  and  an  apparatus  for  accurately  f^J^'^j 
beneath,  which,  at  each  experiment,  were  ing  their  lengUi.  This  apparatus  «^**^  .^^ 
ohaiged  with  the  same  quantity  of  highly  rec- 
tified spuit  of  wine.  The  advance  of  the 
moveable  extremity  gave  motion  to  a  pinion 
and  wheel,  the  latter  of  whidi  drove  an  index 
over  a  graduated  oirele,  each  degree  of  which 
qerreaponded  to  a  linear  expansion  of  some 
determinate  fraction  of  an  inch.    Desaguliers 


a  metallic  plate,  upon  which  were  ^  ^ 
brass  rules  slightly  inclined  to  eefl>  ^ 
The  rules  used  by  Wedgwood  were  n  men 
long,  and  divided  into  240  equal  P*^'  jty 
distance  between  the  rules  at  one  ex  ^^ 
was  three-tenths  and  at  the  o^^^^^^]^ 
of  an  inch;  consequently  the  differ'* 
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twecn  their  distances  at  any  two  consecutive 
divisions  was  the  12(X)th  part  of  an  inch.  The 
clay  cylinders  were  first  haked  at  a  red  heat 
(about  947**  Fahr.),  and  then  reduced  to  ex- 
actly five -tenths  of  an  inch  in  length,  so  as  to 
fit  the  first  division  of  the  scale.    When  after- 
wards exposed  to  a  greater  heat  they  under- 
went contraction,  and  the  amount  of  this  con- 
traction was  determined    by  observing   the 
division  of  the  scale  corresponding  to  their 
diminished  length. 
Dulon^  and  Petifi  Pffrometer  was  constnioted 
'    for  measuring  the  cubical  expan»ion9  of  various 
substances.    By  observing  the  difference  of 
'    altitude  at  which  mercury  of  different  tempe- 
'    ratiures  stood  in  the  two  arms  of  an  inverted 
glass  siphon,  they  determined  the  absolute 
expansion  of  the  mereniy;  and  by  comparing 
this  with  the  apparent  expansion  of  mercury 
'    in  a  glass  tube,  they  deduced  the  absolute  ex- 
pansion of  the  glass.   A  cylinder  of  the  metal 
'    whose  expansion  was  sought  was  then  placed 
within  a  gla<<s  tube,  closed  at  one  extremity 
'    and  terminating  at  the  other  in  a  capillaiy 
'    opening,  and  the  rest  of  the  tube  occupied 
'    with  mercury.    Upon  the  whole  being  heated 
a  portion  of  the  mercury  was  expelled  equal 
to  the  excess  of  the  absolute  expansions  of 
the  mercury  and  metal  above  that  of  the 
gloss  ;  and  as  the  expansions  of  the  mercury 
and  glass  were  previously  known,  the  weight 
of  the  expelled  mercury  determined  the  ex- 
pansion of  the  metal. 

Prinsep's  Pyrometer. — The  unoxidable  me- 
tals (gold,  silver,  and  platina)  present  three 
marked  temperatiu^s,  from  the  low  melting- 
point  of  silver  to  the  high  ignition  of  plntina ; 
and  many  intermediate  links  may  be  made  by 
alloying  the  three  metals  together  in  different 
proportions.  When  such  a  series  has  been 
once  prepared,  the  heat  of  any  furnace  may 
be  expressed  by  the  alloy  of  least  fusibility 
whicli  it  is  capable  of  melting.  As  the  melt- 
ing points  of  silver  and  gold  are  comparatively 
near  to  each  other,  Mr.  Prinsep  assumed  only 
ten  intermediate  gradations  of  heat,  the  lowest 
of  which  corresponded  to  the  fusing  point  of 
pure  silver,  and  the  others  to  the  fusing  points 
of  silver  alloyed  with  10,  20,  30,  d'c,  percent, 
of  gold.  From  the  melting  point  of  gold  to 
that  of  platinn,  he  a^^sumed  one  hundred  gra- 
dations of  heat,  which  were  the  melting  points 
of  pure  gold  nnd  of  gold  alloyed  with  1,  2,  3, 
&c.,  per  cent,  of  platina.  Among  the  advon- 
ta<?»'9  of  this  mode  of  identifying  temperatures 
are : — the  smallnrss  of  the  requisite  apparatus, 
nothing  more  b€*ing  needed  than  a  small 
cupel,  containing  in  separate  cells  eight  or  ten 


'  pyrometiic  alloys,  each  of  the  size  of  a  pm*s 
head ;  the  indestructibility  of  the  specimens, 
since  those  melted  in  one  experiment  need 
only  to  be  flattened  under  a  hammer,  when 
they  will  be  again  ready  for  use ;  and  the  faci- 
lity of  notation,  sinoe  two  letten  and  the 
decimal  of  allciy  will  express  the  mazlmiiin 
heat 

Ikmielfi  Pyrometer  is  a  complex  appantos 
depending  on  the  small  expansibility  of  black 
lead  compared  with  that  of  metals.  A  bar  of 
black  lead  is  bored  nearly  fVom  end  to  end 
like  a  gun ;  and  into  this  bore  is  placed  a  rod 
of  the  metal  to  be  experimented  on.  When 
both  are  exposed  to  a  great  heat,  the  metal 
expands  more  than  the  black  lead,  and  causes 
a  small  cylinder  of  porcelain  to  protmde  from 
the  top  of  the  tube  or  bore.  This  cylinder  is 
connected  with  an  index  or  hand  which  moves 
round  a  graduated  sro ;  and  the  degrees  on 
this  arc  are  so  calculated  as  to  indicate  the 
temperature  to  which  the  metal  has  been  ex> 
posed. 

PYROTECHNY.  The  art  of  making  file- 
woricB  is  essentially  a  ohemioal  one.  It  takes 
advantage  of  the  chemical  affinity  between 
substances,  of  the  power  of  ready  ignition,  of 
the  •  rapid  and  slow  combustion  produced  by 
different  proportions  of  the  ingredients,  and  of 
the  production  of  exquisite  colours  by  the 
substances  while  homing.  The  revolving  of 
stars,  Sec.,  is  psrtlya  mechanical  arraogement 
arising  out  of  the  resistance  or  inertia  of  the 
air  when  a  burning  material  is  forcing  its  way 
out  of  a  tube.  The  three  chief  ingredients 
are  nitre,  sulphur,  and  charcoal ;  the  second- 
ary ingredients  are  filings  of  iron,  steel,  cop- 
per, zinc,  and  other  materials ;  while  various 
oxides,  adds,  alkalies,  and  salts,  tend  to  pro- 
duce varied  colours  by  different  modes  of 
combination.  The  coloured  fires  are  the  most 
interesting  results,  and  require  much  care  in 
the  choice  and  preparation  of  the  materials. 
One  familiar  kind  of  fhre-work  is  noticed  under 

SOCXBTS. 

PYROXYLIC  SPIRIT,  or  Pyn»tf^»«ws 
JBther,  obtained  by  distillation  fhrom  wood,  is 
a  colourless  liquid,  has  a  peculiar  penetrating 
smell,  partaking  both  of  alcohol  and  ether, 
and  its  tast^  is  pungent.  It  is  lighter  than 
water,  and  boils  at  about  150^  Fahr.  It  is  sn 
extremely  inflammable  liquid,  and  bums 
without  residue  ;  and  being  cheaper  than 
spirit  of  wine,  it  is  advantageously  substitatsd 
for  it  in  many  manufacturing  arts.  It  is  ca- 
pable of  combining  with  chlorine,  iodine,  and 
other  elementary  bodies  ;  it  unites  also  with 
acids  to  form  various  compounds. 
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QUADRANT.    [Skxtakt.] 

QUARANTINE  LAWS.  Quftrantine  laws 
are  the  result  of  imperfect  knowledge  on  a 
subject  which  is  of  great  importance  to  com- 
merce. They  are  regulations  chiefly  of  a 
restrictive  nature,  for  the  purpose  of  prevent- 
ing the  communication  from  one  country  to 
another  of  contagious  diseases,  by  means  of 
men,  animals,  goods,  or  letters.  The  term 
Quarantine  originally  signified  a  period  of 
forty  days,  during  which  a  penon  was  subject 
fjo  the  regulations  in  question.  The  regula- 
tions consist  in  the  interruption  of  intercourse 
with  the  country  in  which  a  contagious  dis- 
ease is  supposed  to  prevail,  and  in  the  em- 
ployment of  certain  precautionary  measures 
respecting  men,  auimals,  goods,  and  letters, 
coming  from  or  otherwise  communicating 
with  it.  Men  and  animals  are  subjected  to  a 
probationary  confinement,  and  goods  and 
letters  to  a  process  of  depuration,  in  order  to 
ascertain  that  the  contagious  poison  is  not 
latent  in  the  former ;  and  to  expel  it,  if  it  be 
present,  in  the  latter.  Quarantine  lines  may 
either  be  drawn  round  a  coast,  as  is  the  case 
in  France,  Italy,  and  Greece,  with  respect  to 
the  Levant ;  or  they  may  be  drawn  along  a 
land  frx>ntier,  as  on  the  frontier  between  Aus- 
tria and  Turkey. 

Goods  carried  in  ships  or  by  land  are  sub- 
ject to  quarantine,  according  as  they  belong 
to  the  class  of  susceptible  or  non-susceptiblo 
goods.  Goods  which  are  supposed  to  be 
capable  of  containing  and  transmitting  the 
poison  of  the  plague,  are  called  ausceptibh. 
Goods  which  are  supposed  to  be  incapable  of 
containing  and  transmitting  tho  poison  of  the 
plague,  are  called  non-tusceptibU.  All  animal 
Bubstances,  such  as  wool,  silk,  and  leather, 
and  many  vegetable  substances,  such  as  cot- 
ton, linen,  and  paper,  are  deemed  susceptible. 
On  the  other  hand,  wood,  metal,  and  fruits, 
are  deemed  non -susceptible.  Eveiy  ship  is 
famished  by  the  consul  or  other  sanitary 
authority  at  the  last  port  where  it  touched, 
with  a  document  styled  a  Bill  of  Heallhj 
declaring  the  state  of  health  in  that  country. 
If  the  ship  brings  a  clean  bill  of  health,  the 
passengers  and  goods  are  not  subject  to  any 
quarantine.  If  she  brings  a  foul  bill,  they 
are  subject  to  quarantines  of  different  dura- 
tions, according  as  the  plague  is  known  or 
only  suspected  to  have  existed  in  the  country 
at  the  shin's  departure.  On  account  of  the 
blague  in  the  countries  on  the 


Levant,  they  are  considered  as  pennanentJr 
in  a  state  of  suspicion ;  and  no  ship  sailing 
from  any  of  them  is  considered  to  bring  a 
clean  bilL  The  periods  of  quarantine  van 
from  two  or  three  to  forty  days ;  the  usaL 
periods  are  from  ten  to  twenty  days.  Tbe 
building  in  which  passengers  usually  perform 
their  quarantine,  and  in  which  goods  are  de- 
purated, is  called  a  Lazaretto.  The  mtv: 
spacious  and  best  appointed  lazarettoes  in  tb^ 
Mediterranean  are  those  at  Malta  and  Mat- 
seille. 

The  laws  of  quarantine  depend  directlj  oo 
the  contagion  or  non-contagion  of  certain  dt^ 
eases ;  and  on  tiie  difference  between  sMstep- 
tible  and  non-tuscepiibU  commodities,  if  xht 
contagion-theory  be  true.  It  becomes  then*- 
fore  a  medical  question ;  and  the  opinions  of 
medical  men  throughout  Europe  are  gradofllij 
tending  to  such  a  result  as  will  either  abolisL 
quarantine  altogether,  or  greaUy  modify  ani 
limit  it :  a  result  of  very  great  importance  to 
the  commerce  and  industry  of  Forope. 

QUARRYING  is  the  operation  of  extiactirg 

from  the  ground,  or  detaching  from  the  >>iJc> 

of  rocks,  marble,  stone,  or  other  minerals  in 

considerable  masses.    When  the  material  t" 

be  excavated  lies  vertically  below  the  surf^^ 

of  the  ground,  the  work  commences  by  remui 

ing  the  earth  to  a  depth  sufficient  to  lav  Ili< : 

material  bare,  in  order  that  it  may  be  sep^n 

ted  into  blocks,  and  removed ;  but  when  i^  -' 

stone,  drc,  is  in  the  interior,  and  near  tlie  &ia  - 

of  a  mountain  or  hill,  the  workmen  proCf:t>-] 

^as  iu  the  operation  of  mining,  running  gali^ - 

ries  into  the  ground,  and  leaving  pillars  of  \\i  - 

^material  for  the  support  of  the  mass  alx  ve 

'them. 

A  quarry  of  small  extent  is  opened  by  ^i-iV 
ing  vertically  in  the  ground  a  shaft,  into  wbis :. 
the  men  descend  by  ladders;  and  the  bio*  •.- 
of  stone,  being  separated  from  the  m^^^-.  ar  • 
drawn  up  by  means  of  cranes,  which  are  vi  ork*  «i 
by  a  windlass  or  other  machine.    In  vorkin^ 
the  larger  quarries,  the  vegetable  mould  fom: 
ing  the  upper  surface  is  removed  hy  the  spad'> ; 
and  the  beds  immediately  nndcmealli,  gt-i.r' 
rally  consisting  of  rag,  or  stone  of  an  infori>  r 
quality,  are  broken  up  by  gunpowder  or  oili^  r 
wise,  and  conveyed  to  a  distance.   The  stoned 
intended  for  sale,  and  wliich  are  generally  in 
beds  much  below  the  surface,  are  sometimes 
also  detached  from  the  mass  by  blasting;  bai 
as  by  this  process  the  blocks  are  broken  im* 
galarly  and  the  stone  wasted,  a  diffSerent  me- 
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thod  is  generally  employed.  The  leige  laaas 
of  stone,  ss  it  exists  in  the  quany,  oonsists  of 
strata  oontignoos  to  one  another,  and  the 
snrfaoes  in  contact  fonn  planes  of  cUavage ; 
in  lines  parallel  to  which  the  stones  being 
mora  easily  divided  than  in  any  other  direc- 
tion, these  lines  constitute  what  is  called  the 
eUavmg  grain  of  the  materiaL  In  order  there- 
fora  to  separate  a  large  block  from  the  mass, 
a  series  of  iron  wedges,  placed  in  line  a  few 
inches  asonder,  on  the  natoral  face  of  the 
rock  and  in  the  direction  of  the  cleaving  grain, 
are  driven  into  the  stone  till  apart  is  loosened : 
a  channel  is  then  cnt  in  the  direction  of  the 
length  of  the  intended  block,  and  at  a  distance 
from  the  natural  edge  of  the  stone  equal  to 
its  required  breadth ;  and  wedges  being  planted 
in  the  channel,  they  are  driven  by  repeated 
strokes  till  the  stone  is  split  in  that  direction 
also.  In  the  hardest  stones,  tlie  wedges  are 
placed  not  in  the  channels,  but  in  what  are 
called  jwo/  holes  sunk  in  the  direction  in  which 
the  block  is  to  be  severed  from  the  mass.  A 
similar  operation  is  then  performed  in  the 
direction  of  the  breadth  of  the  block ;  and 
thus  a  large  portion  is  detached  from  the  ori- 
ginal mass. 

The  natural  strata  of  the  stone  in  different 
quarries  are  in  different  positions ;  frequently 
they  are  horizontal,  but  generally  they  are 
inclined  to  that  plane,  and  sometimes  they 
are  yertical :  occasionally  also  both  the  first 
and  last  of  these  positions  are  assumed  by 
the  stone  in  the  same  quany.  It  is  evident 
that  the  separation  of  the  blocks  from  a  mass 
mxuft  be  most  easily  effected  when  the  natural 
strata  are  in  vertical  positions ;  cutting  the 
stone  in  directions  perpendicular  to  the  line 
of  the  grain  is  always  a  work  of  difficulty,  and 
the  operations  are  attended  with  some  danger 
to  the  quany-men  when  the  latter  are  obliged 
to  work  in  galleries  under  ground. 

After  the  blocks  have  been  severed  from 
the  mass,  they  are  reduced  as  neariy  as  pos- 
sible to  a  rectangular  form ;  and  this  is  done 
by  means  of  a  tool  called  a  kevel^  pointed  at 
one  end  and  flat  at  the  other,  with  which  the 
irregular  parts  are  knocked  off.  The  blocks 
are  then  usually,  by  means  of  cranes  which 
are  capable  of  being  moved  from  place  to 
place,  raised  upon  trucks  or  low  carriages ; 
and  these  are  drawn,  generally  on  iron  rail- 
ways, to  the  quays  or  wharfs  where  the  stone 
is  put  on  ship-board.  At  the  slate  quarries  in 
Caernarvonshire  the  slabs  are  placed  on 
sledges,  which,  by  an  engine,  are  drawn  up 
an  inclined  plane ;  and,  from  the  summit  of 
this  plane,  the  stone  is  drawn  by  horses  to 
the  Menoi. 

QUARTZ,  is  the  mineralogical  name  of 


ntimerous  varieties  of  rock  crystal,  the  native 
oxide  of  silicium  [Silbz],  called  also  siliceous 
or  flint  earth,  and  silicic  acid.  Quartz  occurs 
crystallised  and  massive,  and  in  both  states  it 
is  widely  diflhsed  throughout  nature,  especially 
as  one  of  the  constituents  of  granitic  and  the 
older  rocks.  Quartit  is  hard  enough  to  strike 
Are  with  steel ;  it  becomes  luminous  and 
electrical  by  friction;  it  is  of  various  colours ; 
it  is  infusible ;  insoluble  in  acids,  in  general, 
but  acted  on  by  hydrofluoric  add.  Sariuton, 
and  duft  are  varieties  of  compact  quartz. 
Cavernous  quartz  is  termed  tpongiform  quartz 
or  swinmwuf  sione.  Among  the  numerous 
varieties  of  quartz  are  braum  or  nnokg  quartz, 
purple  quartZf  or  amethyst,  blue  quartz,  green 
guartM*  ffeUow  qmBirtz,  and  red  quartz.  Among 
^«  minerals  m  wnich  quartz  is  the  chief  in- 
gredient, are  agate,  avanturinef  JUnt,  JUnlg 
$iate,  opal,  ehaleedong,  heliotrope,  onyx,  plasma, 
sard,  tardonyx,  and  jasper. 

QUA'SSIA,  is  a  genus  of  plants  consisting 
of  trees  inhabiting  the  tropical  parts  of  South 
America,  particularly  Surinam  and  the  a4Join- 
ing  countries. 

Quassia  amara,  the  true  Quassia  of  modem 
botanists,  is  a  small  tree  inhabiting  the  woods 
of  Surinam,  Demerara,  and  probably  Uie 
greater  part  of  Central  America  The  wood 
of  the  root  of  this  plant  was  formerly  in  great 
repute  as  a  stomachic  end  as  a  remedy  for  the 
malignant  endemic  fevers  of  Surinam.  The 
flowers  also  were,  and  still  are,  in  that  country 
infused  in  wine  or  spirits,  and  form  a  bitter 
beverage ;  but  the  wood  is  out  of  use,  in  con- 
sequence partly  of  its  being  less  easily  pro- 
cured than  that  of  the  next  species,  and  partly 
from  an  opinion  being  entertained  of  some 
bad  properties  existing  in  connection  with  the 
intense  bitter.  Quassia  exeelsa  is  a  large  tree 
inhabiting  Jamaica.  The  wood  is  white,  and 
scentless,  but  most  intensely  bitter ;  it  is  one 
of  the  ingredients  employed  by  firaudulent 
brewen  in  adulterating  beer.  Quassia  Shna- 
ruha  is  the  plant  which  furnishes  the  bark 
called  Simarouba,  which  comes  from  Jamaica 
in  bales,  and  is  used  as  a  tonic,  although  it 
also  appears  to  act  as  an  emetic. 

Quassia  is  imported  in  billets,  sometimes  a 
foot  in  diameter,  and  several  feet  long ;  but 
before  being  used  for  medicinal  purposes, 
they  are  cut  into  chips,  which  are  of  a  light 
gray  colour,  or,  by  long  exposure  to  the  air, 
of  a  yellow  or  brownish  hue.  The  active  prin- 
ciple of  Quassia  seems  to  be  quassite,  a  neutral 
substance,  which  ciystallises  in  white  prisms, 
and  is  readily  soluble  in  alcohol. 

QUERCITRON  BARK.  This  valuable 
dye-drug  is  described  under  Babx.  Chevreul 
has  given  the  name  QiMrcilrijito  the  colouring 
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prindple  of  the  Qaerdtron  Bark.    It  efyetiil- 
lis6S   in  colonriess  ftdenlar  a^stals,  wMeh 
have   a   slightly  sweet    taste,    and    stibse- 
quently  a  bitter  one.    They  are  very  solable 
in  water,  in  aleohol,  and  in  aether.  On  boiling 
a  solntlon  of  Querdtrln,  it  becomes  tnrbid, 
and  deposits  a  quantity  of  small  acienlar  otys- 
tals  of  QuercUreinf  less  sohible  in  water,  and 
which  forms  with  hydrate  of  lead  a  beantiftil 
yellow  lake  of  lead. 
QUEBCUS.    [Babx;  Ooxk;  Ojol] 
QUICKSILVEB.    [Mxmcxmr.'] 
QUINA  or  QUIKIA,  is  a  rtary  fanportant 
vegetable  alkali,  eontained  in  the  three  well- 
known  Yuieties  of  Cinchona,  ov  Barir,  bnti 


ptlndpally  in  the  YaUow  Baric.    Th^  alkaH 
is  eoiomleBa,  iaodotons,  and  cstreinely  hitter. 
It  fusee  at  about  300*  Fahr.,  and  wlMn  eold 
is  yeUow,  tfansloeent,  Mabla,  and  ioiiMWhat 
like  feauk.    When  sabsleGted  to  •  strong  heat, 
with  aoeese  of  air,  it  is  totally  dkaipAtwl,  with 
the  formation  of  the  vapoor  of  tlis  earbonat^ 
of  ammonia.    The  oiily  one  of  tiia  salta  of 
qnina  extensively  employed  ia  th«  JH$mipkmte, 
the  Qui»4B  DUulpUM  of  the  London  Pbsnna- 
eopcaia,  and  th«  QaiiM  Amj^hIos  of  tlw  Edin- 
boiiKh.    The  orystak  €f  this  aalt  ave  eoioiir. 
less,  aoienlar,  have  a  pearly  hutte,  n  bitter 
taste,  and  eiBoreeee  when  esposed  to  the 
dr. 


R 


RADIATION  OF  HEAT.  There  este  cer- 
tain expeiimenta  on  the  radiation  of  heat 
whieh  poesess  great  praotioal  value,  in  so  far 
as  they  show  what  substances  should  be  em- 
ployed, and  what  avoided,  when  heat  is  re- 
quired to  be  retained  in  any  vessel  or  other 
body.  In  the  jackets  or  envelopes  for  boilers 
and  steam  pipes  this  matter  ia  always  attended 
to. 

Sir  John  Ijeslie  placed  a  tin  canister  filled 
with  hot  water  in  the  foens  of  a  parabolic 
minor  of  the  same  metal,  and  a  differential 
thermometer  in  the  foona  of  another  such 
mirror,  which  was  placed  oppoeite  to  it.  The 
four  sides  of  the  canister  were  covered  with 
the  subetances  whose  radiating  powers  were 
required.  When  three  of  the  sides  were 
covered  respectively  with  lamp  black,  paper, 
and  ground  glass,  and  then  tamed  so  as  to 
radiate  directly  on  one  speeulnm,  the  heat 
reflected  by  the  other  raised  the  thermometer 
to  100*",  QS""  and  00'' ;  but  when  the  fourth 
side,  which  was  uncovered,  was  similarly 
directed,  the  thermometer  fell  to  11)".  Thus 
it  appears  that  polished  metallio  substanoes 
are  bad  radiators,  whieh  may  be  attributed  to 
the  internal  refleetieo  of  the  heat  ft*om  their 
surfaces.  A  similar  apparatus  served  to  mea- 
sura  the  Absorptive  power  of  different  sub- 
stances, the  bulb  of  the  thermometer  being 
oovored  with  an  envelope  of  the  substance  to 
he  examined ;  and  this  power  is  thus  found 
to  be  nearly  in  proportion  to  that  of  radiation. 
In  another  experiment  Leslie  filled  a  canister 
with  ice  or  snow,  and  found  that  the  cold 
apparently  emitted  from  the  vanushed  side 


was  the  greatest,  and  that  from  the  polisheii 
side  tlie  least;  he  observed  also  that  the  cold 
like  the  radiant  heat,  varied  with  changes  ia 
the  absorbent  power  of  the  thermometer  aixl 
of  tlie  surface  of  the  mirror. 

Couut  Rumford  laid  down,  as  a  rule  justified 
by  numerous  experiments,  that  if  we  wouli 
confine  heated  substances,  solid  or  fluid,  in  a 
vessel,  Uie  surface  of  the  latter  should  be 
highly  polished ;  on  the  other  hand,  if  the 
object  be  to  cool  the  substances,  the  surfed) 
should  be  painted  or  varnished,  or  be  covered 
with  a  soft  coating  which  is  not  metallic.  Also, 
in  warming  apartments  by  steam,  the  intention 
being  to  promote  radiation  as  much  as  pos- 
sible, the  tubes  conveying  the  steam  ahouU 
be  unpoluihed  or  painted. 

The  colours  of  bodies  have  some  eflect  on 
the  velocity  of  radiation  and  on  the  ahaoipKion 
of  heat  Dr.  Stark  of  £dinbargh  sorroonJ^ 
the  bulb  of  a  thermometer  succesaively  with 
equal  weights  of  black,  red,  and  white  wool, 
and  placed  it  in  a  glass  tuboi  which  was 
heated  to  the  temperature  of  180^  by  immer- 
sion in  hot  water;  the  tube  was  then  cooled 
down  to  50°  by  immersion  in  cold  water,  and 
the  several  times  of  cooling  were  lespecdvely 
21,  20,  and  27  minutes. 

Those  phenomena  of  radiation  which  ara 
still  the  subject  of  scientific  enquiry,  and  which 
ai'e  not  yet  applied  in  the  arts,  do  not  como 
under  our  notice  here. 

BAGS.  Pi^er,  it  is  well  known  to  most 
persons,  is  made  chiefly  from  the  rags  or  worn 
fhigments  of  woven  materials — ^linen  being 
the  best  adf^ted.    The  rags  of  our  eoontiy  do 
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not  MDititute  a  fourth,  pffbaps  not  a  fifth,  of 
tba  qoantity  whl«h  ire  vee  in  making  paper. 
Italy  and  Qemaay  ftvniih  the  piincipa] 
supplies ;  and  it  is  a  eorious  illustration  of 
natiraal  habits  Uiat  Bnglish  rags  SM  known 
from  all  others  hy  being  oImumt ,  while  thoae 
of  Italy  are  wretehedly  dirty.  The  rags  and 
other  materials  imported  fbr  making  paper  in 
1048  amounted  to  T191  tons. 

RAILWAYB.  If  eotton  spinning  were  the 
greatest  eommemial  phenomenon  of  the  first 
quarter  ef  the  present  oentiuy,  railways  may 
unquestionably  be  said  to  be  so  for  Uie  seeond. 
Nothing  else  has  been  attended  by  suoh  yast 
(and  in  many  respeota  beneficial)  results. 

Wooden  railways  or  tramways  were  intro- 

dueed  in  the  eoUieries  of  the  north  of  England 

in  the  early  part  of  the  seventeenth  oentmy. 

They  were  adopted  in  order  to  reduce  the 

labour  of  drawing  eosls  from  the  pits  to  the 

places  of  shipment  in  the  neighbourhood  of 

Newcastle-upon-Tyne.     They   oonsisted,   in 

the  first  instance,  simply  of  pieces  of  wood 

imbedded  in  the  ordinaiy  road,  in  such  a 

manner  as  to  form  wheel-tracks  for  the  oarte 

or  waggons  employed.     An  improved  form 

was  afterwards  adopted,  by  laying  the  wooden 

rails  on  transyene  sleepers.  The  vehicles  used 

upon  these  wooden  railways  were  generally 

waggons,  containing  from  two  to  three  tons  of 

coal,  mounted  upon  small  wheels.  The  wheels 

were  provided  with  a  flange  or  projecting  rim, 

which,   by  coming  in  contact  with  the  side 

of  the  rail,  retained  the  waggon   upon  the 

railroad. 

About  the  year  1707  iron  plates  were  laid 
upon  the  wooden  rails  on  a  railway  at  the 
Oolebrook  Bale  iron  woiks.  Some  time  after 
the  experiment  at  Golebrook  Dale,  cast'iron 
rails,  with  an  upright  flange,  were  brought  into 
use  at  the  colUeiy  of  the  Duke  of  Norfolk, 
near  Sheffield,  in  1776.  Originally  they  were 
fixed  upon  cross  sleepers  of  wood,  like  those 
used  to  support  wooden  rails ;  but  about  the 
year  1793  blocks  of  stone  were  introduced 
AS  supports,  instead  of  the  wooden  6leepe*s. 
Various  inconvenienees  attendant  on  these 
plate-railwayi  led  to  the  use  of  edge-raUwa^M^ 
which  have  now  almost  entirely  superseded 
the  previous  form.  The  first  edge-railway  of 
any  considerable  extent  was  completed  in  1801 
for  the  conveyance  of  slate  firom  the  quarries 
of  Lord  Fenrhyn.  The  decided  advantages  of 
edge-rails  were  so  well  appreciated  by  the  coa! 
owners  of  Northumberland  and  Durham,  that 
they  were  adopted  extensively  by  them  within 
a  few  years  after  the  successful  experiment  at 
Penrhyn.  Many  successive  varieties  have 
been  introduced  in  the  form  of  th?  rails ;  but 


la  imo,  of  an  sOdent  sod  ohesf  saslhe4  sf 
iDlMng  iron  bafs  suhabla  for  rails  mid  mmilsr 
purposea.  Ths  flbious  teKtave  of  wrongbt- 
iron  makes  it  fhr  lass  likely  to  farsah  whaa 
subjeoted  to  eeneussiaa  than  oast-iroB,  and 
the  seetional  fbnn  utad  is  sash  as  to  fosder 
bending  improbaUa. 

The  appUaatlott  af  tha  steam-engins  to  tba 
purneaeo  of  loeomotlon  wo  snggestsd  in  ona 
of  the  natanta  of  Walti  but  H  does  not  appear 
that  either  ha  or  any  other  ftnvantar  eanriad 
their  Idaaa  Into  praatioa  until  about  1008, 
when  Meaari,  Trsvlthiek  and  Ytfian  patented 
a  high-pressure  angina,  whieh,  by  its  ainipli- 
eity  and  eompaetaess,  waa  admirably  adapted 
for  looomotiva  putposas.  Wthin  a  fow  yean 
they  bnUt  several  eairiagea,  one  of  which,  at 
least,  was  for  use  on  a  oommoo  road.  In  1800 
th^  made  soma  interesting  eKparimenta  with 
a  locomotive  on  a  tramway  near  Marthyr 
Tydvil,  and  thereby  proved  the  praotioability 
of  the^  plan.  Engineem  at  first  thought  that 
the  wheels  would  not  hold  or  Hie  on  the 
nils,  without  some  other  oontrivanoes }  but 
those  fears  have  been  dissipated. 

Shortly  befon  the  completion  of  tba  lii^er- 
pool  and  Manchester  railway,  the  direotora 
decided  that  home  traction  would  be  too  slow 
for  the  requirements  of  the  trafle;  and  they 
determined  to  try  locomotives.  They  offered 
a  premium  of  600/.  for  the  best  to  be  produced 
which  would  folfil  oertaui  conditions,  of  which 
some  were  that  it  should  not  emit  smoke, 
should  draw  three  times  its  own  weight  at  the 
rate  of  ten  miles  per  hoar,  should  be  sup- 
ported on  springs,  not  exceed  six  tons  weight, 
or  four  tons  and  a  half  if  on  only  four  wheels, 
and  should  not  cost  more  than  5501.  The 
trial  was  fixed  for  October,  1829,  when  four 
steam  locomotives  wen  produced,  one  of 
which  waswithdnwn  at  the  eoramaneement  of 
the  experiment  Of  the  other  three,  the 
Novethfy  by  Messm.  Braithwaite  and  Ericaon, 
and  the  Sana  PartU,  by  Mr.  Haokworth,  ikiled 
in  some  of  the  conditions.  The  remaining 
engine,  the  Kockei^  was  construeted  by  Robert 
Stephenson  and  Mr.  Booth,  of  the  Liverpool 
and  Manehester  BaUway,  and  sueeeeded  in 
performing  more  than  was  stipulated  for.  The 
most  marked  improvement  in  Stephenson's 
locomotive  was  the  use  of  a  tubular  boiler 
instead  of  a  large  flue. 

From  the  opening  of  that  railway,  the 
success  of  the  great  system  was  at  once  de- 
cided. Nothing  eould  eheck  the  spread  of  so 
vast  an  improvement ;  and  we  have  since  seen 
such  a  twenty  yean  of  oommerdal  energy  as 
the  world  never  saw  before. 
In  the  laying  down  and  eonstruction  of  a 
the  greatest  improvement  was    la  invention,  I  railway,  the  engineer  so  adjusts  his  inclinations 


1407 


BAILWAYS< 


BAILWAYS. 


1409 


Or  gradUnU  as  t6  make  the  bearesi  practicable 
approach  to  a  level,  avoiding  if  possible  any 
loss  of  power  from  undulations  of  surface,  by 
making  all  the  inclinations  on  one  side  of  the 
summit,  or  highest  point  to  be  passed  over,  rise 
towards  it,  and  all  on  the  opposite  side  descend 
from  it.  Curves  on  a  main  line  of  railway  being 
objectionable,  the  engineer  so  acUosts  his  line 
as  to  avoid  them  when  possible,  and  to  make 
those  which  are  inevitable  of  as  laige  a  radius 
as  circumstances  wiH  admit.  The  woiks  of  a 
railway  consist  chiefly  of  ttmneling^excavaium, 
en^ankment,  arehing,  vUuhuiif  bridffei  ;  concern- 
ing each  of  which  a  few  woids  may  be  said. 

TutMeU  are,  in  general,  the  most  formidable 
works,  and  the  time  and  expense  of  forming 
them  can  be  least  accurately  calculated, 
because  unforeseen  circumstances  often  arise 
to  retard  their  progress.  Being  objectionable 
ali'o  on  other  accounts,  tunnek  are  avoided  as 
mush  as  possible  in  the  more  recently-designed 
railways.  £xcavaHont  of  great  depth  and 
extent  are  of  frequent  occurrence  where  the 
railway  passes  through  high  ground,  but  not 
at  such  a  depth  from  the  surface  as  to  require 
a  tunnel.  The  depth  of  cuttings  is  frequently 
from  fifty  to  a  hundred  feet;  and  the  slope  of 
the  sides  depends  on  the  nature  of  the  rock  or 
soil.  Embankments  are  the  artificial  ridges  of 
earth  formed  to  support  the  railway  on  a 
higher  level  than  the  natural  surface  of  the 
ground.  Their  dimensions  are  often  fully 
commensurate  with  those  of  cuttings,  from 
which  their  materials  are  mostly  procured.  In 
the  ordinary  mode  of  proceeding,  an  embank- 
ment is  formed  simultaneously  with  a  cutting, 
the  earth  waggons  proceeding  filled  from  the 
excavation  along  a  temjKirary  railway  to  the 
embankment,  where  they  are  tipped  up  to  dis- 
charge their  contents.  Arching  of  almost 
e>'ery  kind  is  more  or  less  required  in  viaducts, 
bridges,  onlvertSf  and  drains;  and  simpler 
work  in  the  retaining  walls,  station  buildings, 
and  other  necessary  erections.  Vtaduets  of 
great  magnitude  are  often  executed  for  the 
purpose  of  crossing  valleys  at  an  elevation 
greater  than  could  be  conveniently  obtained 
by  embankment,  and  also  for  entering  or  pas- 
sing through  towns.  They  are  usually  of 
stone  or  brick,  but  sometimes  of  wood  or  iron. 
BridgcM  are  required  occasionally  for  crossing 
rivers,  and  very  firequently  at  the  intersection 
of  roads,  and  as  communications  between 
severed  property.  They  are  formed  of  stone, 
brick,  wood,  iron,  or  combinations  of  two  or 
more  of  these. 

In  order  to  obtain  a  flim  dry  foundation  for 
the  blocks  or  sleepers  on  which  the  rails  rest, 
a  layer  or  stratum  of  broken  stone,  technically 
called  bfiUattf  is  spread  over  the  road  to  the 


thickness  of  a  foot  or  more,  varying  aooording 
to  the  construction  adapted  and  other  circiim< 
stances.  The  rails  used  to  be  spiked  down  to 
stone  blocks;  but  it  i% found  better  either  to 
rest  them  on  sleepers  placed  at  intervals,  or 
on  continuous  timl>er  bearings,  as  on  the 
Great  Western  line.  Mr.  Barlow  has  reoentlj 
invented  cast  iron  bearings  for  the  rails,  which 
are  found  to  be  a  valuable  improvement  He 
has  also  introduced  a  very  broad  wrought  iron 
rail  which  requires  no  sleepers,  the  hroad 
bottom  of  the  rail  being  liid  upon  the  hallast 
itself.  The  rails  now  used  vary  from  70  to  00 
lbs.  per  yard.  In  the  old  coUieiy  trsmwiyR, 
four  feet  was  not  an  unconmion  width  for  the 
^011^  of  the  rails,  but  many  lines  were  less. 
Some  of  the  colliery  railways  of  Northnmber- 
land  are  four  feet  eight  inches  and  a  half;  and 
from  these  the  Stockton  and  Bsriingion, 
Liverpool  and  Manchester,  and  other  lines, 
took  their  gauge.  The  advantage  of  nni- 
formity  has  led  most  companies  to  follow  this 
example.  The  ordinary  width  being  consi- 
dered by  him  inconveniently  limited,  Mr. 
Brunei  fixed  upon  seven  feet  as  the  gsoge  of 
the  Great  Western  and  its  tributary  lines ;  snd 
hence  has  arisen  the  late  *  battle  of  the 
gauges,'  which  may  be  tnUy  said  to  have  cost 
the  respective  companies  millions  of  money, 
in  law  and  legislation. 

Wherever  there  is  a  uniform  gaoge,  the 
clearing' house  sjfsiem  is  acted  upon  by  the 
railway  companies,  to  the  obrious  adTsntage 
of  all  parties.  The  principle  of  the  system  is, 
that  passengers  shall  be  booked  through  at  t|l 
principal  stations,  and  conveyed  to  their  desti- 
nation without  change  of  carriage ;  that  hats^ 
and  cattle  be  in  like  manner  carried  thr"sgh 
without  change  of  conveyance,  and  goodii 
without  being  shifted  or  re-assorted ;  that  the 
companies  respectively  shall  pay  a  fixed  rate 
per  mile  for  such  carriages  and  waggonSf  not 
their  own  property,  as  they  may  J8e,.anda 
further  sum  per  day  by  way  of  fine  or  demnr 
rage  for  detention,  if  kept  beyond  a  prescribed 
length  of  time ;  and  that  all  traflEic  acconnts 
between  the  several  companies  shall  pa.<^ 
through  the  Clearing- House. 

The  carriages  used  on  railways  we  need  not 
stop  to  describe ;  every  one  has  had  more  or 
less  opportunities  of  noticing  the  gradual 
improvements  introduced.  The  wonder- 
working locomoHve^  however,  must  engage  a 
little  of  our  attention. 

In  a  modem  locomotive,  the  tubes  through 
the  boiler,  for  the  passage  of  flame  and  heat«d 
air,  are  now  always  made  of  brass,  which  is 
found  much  more  durable  than  copper.  Th<7 
vary  in  number  in  different  engines  fWan  about 
ninety  to  a  hundred  and  fifty  or  upwards 
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hdng  frvqnenUy  len  tbaa  an  incE  tnd  a  half 
m  diametee.  Tbe  power  of  ganeimtiiig  tteaiO) 
vhich  is  the  measuro  of  effimenoy  in  a  loco- 
jnoliia  eagiiie,  depends  mtwh  upon  jadioiona 
tailing.  Boilers  are  frequently  tabed  to  snoh 
aa  extent  that  from  font  to  aiz  hundred  square 
feet  of  hteted  metal  is  expoeed  to  the  water, 
in  addition  to  the  area  of  the  fire  box  itaelf. 
An  inportant  feature  in  a  locomottre  boiler  ia 
ita  aeoufitgr  itom  bunting,  because  as  the 
tabes  are  muoh  weaker  than  the  external 
easing  of  the  boiler,  they  are  almost  certain 
to  give  way  flist;  snd  the  burstiDg  of  one  or 
two  tubes  is  rarely  productive  of  more  serious 
eonsequenoe  than  extinguishing  the  fire,  and 
therein  causing  a  gradual  stoppage  of  the 
maehine.  In  the  old  engines  the  cylinders 
were  placed  at  the  bottom  of  the  smoke-box, 
and  the  machineiy  under  the  boiler;  but  there 
IS  a  growing  preference  for  those  in  which  the 
eylindera  are  fixed  outside  the  framing,  and 
the  power  is  conyeyed  to  the  wheels  by  ex- 
ternal cranks  and  connecting-rods.  The  Hong- 
boiler  '  engines  of  the  nairow  gauge  are  very 
laigis ;  but  those  of  the  Great  Western  Com- 
pany  are  still  more  so.  One  of  the  engines 
of  this  company  has  about  1700  square  feet  of 
heating  snrftuM  in  the  boiler ;  hss  cylinders  of 
18  inches  diameter  and  ^  inches  stroke; 
driving-wheels  of  8  feet  diameter;  and  two 
pair  of  beaxing-wheels  of  4  feet  6  inches  in 
diameter.  The  total  length  is  34  feet;  the 
distance  between  the  stipporting  wheels  16 
feet  (  the  weight  of  the  engine  alone,  without 
foel  or  water  28|  tons,  and  of  the  tender,  10 
tons ;  and  the  total  weight  of  engine  and 
tender  when  loaded,  about  66  tons.  These 
endues,  in  the  express  train  between  London 
and  Exeter,  go  at  a  speed,  in  some  parts,  of 
O0,^niles  an  hour. 

Small  and  light  locomotives  have  been  ra^ 
oently  introduced,  fitted  for  the  traffic  of  branch 
lines. 

Taking  one  line  of  railway  with  another, 
main  lines  with  branch  lines,  and  passenger 
traffic  with  goods  tndBc,  it  is  found  that  one 
loeomotiTe  is  required  for  about  every  two 
miles  of  railway;  to  work  aU  the  traffic 
effectiTely,  and  to  have  a  sufficient  reserve 
store  for  contingencies.  We  are  thus  ensbled 
to  form  a  rough  estimate  of  the  number  of 
leeomotiTes  in  the  United  Kingdom. 

JlfljM  trmeiion  on  rsilways  is  becoming  gra- 
dnalljr  abandoned;  and  the  once  highly  ex- 
tolled Aimogpherie  traetbm  is  only  applied  on 
two  miles  of  the  Dublin  and  Kingstown  Rail- 
wi^. 

We  will  next  take  a  rapid  glance  at  the 
#rtiirf«  of  railways.  The  first  railway  esU- 
bliahed  in  tUs  toontry  as  *  distinct  undtfrla- 

Toil.  X. 


king,  and  intended  for  public  use,  was  the 
Surrey  Iron  Bailway,  the  company  for  which 
was  incorporated  in  1801.  In  the  following 
twenty  years  only  twenty  new  railway  compa- 
nies were  incorporated ;  but  the  Stockton  and 
Darlington  Railway,  the  act  for  which  passed, 
after  much  opposition,  in  1821,  gave  an  im- 
pulse to  this  kind  of  enterprise.  Between 
1801  and  1840  there  were  299  acts  passed 
relating  to  railways.  These  sanctioned  the 
construction  of  about  8000  miles  of  railway; 
but  many  of  the  schemes  were  afterwards 
abandoned.  Down  to  1840  about  1100  miles 
of  railway  were  finished  and  open,  and  sbout 
60,000,000A  had  been  expended  on  them. 
Between  1840  and  1850,  railway  legislation 
presented  the  following  results : — 


Yew. 

Acti. 

Length. 

1841 

19 

14  miles. 

1842 

22 

67  „ 

1843 

24 

91  „ 

1844 

48 

797  „ 

1840 

120 

2888  „ 

1840 

270 

4700  „ 

1847 

184 

1663  „ 

1848 

83 

300  „ 

1840 

35 

60?  „ 

1800 

80 

50?  „ 

841  10,706 

Taking  tho  earlier  acts  at  999,  and  mileage  at 
3000,  we  have  a  total  of  J 140  acts  of  parlia- 
ment sanctioning  railways,  and  about  13,700 
miles  of  railway  so  sanctioned.  This  in- 
cludes the  lines  which  have  been  abandoned. 

At  the  end  of  1849  the  length  of  railway 
open  for  traffio  in  the  United  Kingdom  was 
6996  miles;  at  the  end  of  1850  it  was  6621 
miles.  This  last  amount  ifi  made  up  as 
follows :— - 

England  and  Wales    .  4 . .  * .  5132  miles. 

Scotland 951 

Ireland 538 


M 


)) 


6621 
The  average  receipts  per  mile  in  England 
and  Wales,  during  1850,  for  passengers  was 
1218/.,  and  for  goods  1110/.;  this  shows  that 
the  goods  traffio  has  nearly  reached  the  level 
of  the  passenger  traffio.  The  passengers 
conveyed  in  the  year  ending  June,  1850  were 
66,840,175;  who  paid  fares  amounting  to 
6,465,5702.  It  is  a  curious  fkot  that  the  ave- 
rage pud  by  all  passengers,  of  aU  classes,  for 
aU  journeys,  on  aU  the  railways,  remains  every 
year  pretty  nearly  equal  in  amount,  viz.  two 
shilUngs  per  journey ;  this  u  much  smaller 
than  most  penons  would  have  expected,  and 
it  shows  how  much  the  short  or  local  traffic 
prepondefatea    evet   the  long   of  through 
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tnffie.  The  goods  tndBe  in  the  same  twelve 
months  brought  5,942^277^ ;  ghing  with  the 
passengers'  receipts  the  sstonishing  sum  of 
12,407^52/^— exceeding  one  million  sterling 
per  month.  There  is  ereiy  reason  to  beliere 
that  the  year  1851  will  show  a  Teiy  notable 
increase  on  theae  namben. 

Among  foreign  ooontnea,  America,  Prussia, 
Germany,  Belgiom,  and  France  have  not  been 
slow  to  imitate  the  railway  proceedings  of 
England.  On  the  first  day  of  1851,  the 
United  States  had  8797  miles  of  railway, 
which  cost  about  60,000,0001.  On  the  conti- 
nent of  Eozope  the  system  is  making  rapid 
strides,  but  not  comparable  to  that  of  the 
United  States. 

It  is  satisfactoiy  to  know  that  the  Great 
Exhibition  contains  specimens  of  the  latest 
and  finest  constructions  relating  to  railway 
machinery. 

RAIN-GAUGE,  or  PluvUmeter^  is  a  Teasel 
for  measuring  the  quantity  of  rain  which  falls 
on  any  particular  part  of  the  earth's  surface, 
tlie  quantity  being  indicated  by  the  depth  of 
the  precipitated  water  which  would  cover  the 
ground  about  the  spot,  supposing  the  ground 
to  be  horizontal,  and  that  the  water  could 
neither  flow  off  nor  penetrate  into  the  soiL 
The  instrument  generally  consists  of  a  conical 
funnel,  open  both  at  top  and  bottom,  the 
lower  extremity  entering  into  a  cylinder  below, 
which  thus  receives  the  rain  from  the  funnel. 
A  graduated  rod  passes  through  a  perforation 
in  a  bar  fixed  in  the  direction  of  a  diameter 
of  the  cone  at  its  upper  surface,  and  is 
attached,  at  the  lower  extremity,  to  a  dreular 
piston,  which  has  nearly  the  same  diameter  as 
the  interior  of  the  cylinder :  the  weight  of  the 
piston  and  rod^  such  as  to  allow  the  former 
to  float  with  its  upper  surface  on  a  level  with 
the  Burfiice  of  the  water.  A  rim,  of  a  cylin- 
drical form,  rises  a  little  way  above  the  upper 
extremity  of  the  conical  part  of  the  funnel,  in 
order  to  prevent  the  rain-water,  which  would 
strike  the  interior  of  the  latter  near  that  ex- 
tremity, from  being  thrown  out  in  consequence 
of  the  shock. 

The  diameter  of  the  fimnel  at  the  top  may 
be  12  inches,  and  that  of  the  cylinder  0  inches ; 
in  which  case  the  area  of  the  horizontal  sec- 
tion on  which  the  rain  falls  will  be  to  that  of 
the  cylinder  in  the  ratio  of  four  to  one.  Hence 
a  depth  of  water  equal  to  one  inch  at  the 
horizontal  section  will  be  expressed  by  a 
space  equal  to  4  inches  on  the  length  of  the 
rod ;  and,  each  of  such  spaces  being  divided 
into  100  parts,  the  depth  of  water  at  the  said 
section  will  be  indicated  in  hundredths  of  an 
inch.  The  height  of  the  cylindrical  vessel 
below  the  fiinnel  may  be  firom  25  to  30  inches. 


For  the  sake  of  diminishing  the  evupontion 
and  of  measnriag  small  quantities  of  run 
with  greater  preeision,  the  diameier  of  the 
cylinder  is  sometanes  redneed  to  2  inchM, 
and  the  collected  water  is,  by  means  of  a 
small  pipe,  inserted  in  the  bottom  of  the 
cylinder,  and  finmiahed  with  a  ooek  made  to 
pass  into  s  g^ass  tube  whose  interior  diameter 
is  half  an  inch.  In  this  eaae  the  diameter  of 
the  upper  extremity  of  the  funnel  being  the 
same,  a  shower  of  rain  whose  depth  on  the 
ground  might  be  one-hundredth  part  of  an 
inch,  would  be  indicated  by  5*76  inches  in  the 
tube. 

RAISINS.  The  dried  fruits  of  serend  varie- 
ties of  the  vine  are  called  ramnu  They  an 
named  after  the  countries  where  they  are  pro- 
duced, or  the  places  whence  they  are  im- 
ported; as  Malaga,  Valencia^  and  Smyrna. 
The  peculiar  small  and  generally  seedless 
gn4>es,  formerly  called  Corimlhi,  are  now 
better  known  as  the  dried  or  Zante  Cwrmtt 
of  the  ahops. 

There  are  many  modes  of  preparing  the 
raisins.  One  is  to  dry  the  grapes,  after  being 
cut  when  fully  ripe,  by  exposure  to  the  heat  of 
the  sun  on  a  floor  of  hard  earth  or  of  stone* 
Another  method  is  to  cat  the  stalk  half-wy 
through  when  the  grapes  are  neariy  ripe,  and 
leave  them  suspended  till  the  watery  pait  is 
evaporated ;  the  flow  of  sap  is  in  a  great  mea- 
sure prevented  from,  entering  the  frniti  ^ 
consequence  of  the  incision,  and  whilst  eva- 
poration continues  to  go  on  undiminished, 
desiccation  must  take  place.  The  eQirant- 
gn^>es  are  gathered  in  Uie  end  of  August  and 
beginning  of  September.  Rains  often  spoil 
the  crop  when  they  occur  at  the  timo  of  gather- 
ing or  drying.  The  fruit,  when  sufficieotl; 
dry,  is  separated  from  the  stalks  by  small 
rakes,  and  afterwards  stored  in  magazines, 
'  seraglio,'  constructed  somewhat  like  t  lime- 
kiln, having  an  opening  at  top,  where  the 
fruit  is  put  in,  and  a  door  at  bottom,  opened 
only  at  the  time  of  sale.  The  fruit  is  ren* 
dered  so  compact  by  its  own  weight,  that  con- 
siderable force  is  requisite  to  break  it  up  for 
the  purpose  of  being  packed  in  the  large  casks 
in  which  it  is  exported. 

The  Mahiga  raisins  are  esteemed  the  finest : 
and  the  muscatels  from  thence  exceed  all 
others  in  price.  The  black  Smyrna  rmsins 
are  those  of  least  value.  The  white  grape  of 
Alexandria  furnishes  very  fine  raisins.  Anal 
exists  in  the  seeds  of  the  grape,  in  the  proper 
tion  of  12  pounds  of  oU  to  100  pounds  of 
seeds.  Though  it  is  not  obtained  withont 
difficulty,  it  is  extracted  in  Italy  in  W 
quantity.  When  heat  is  used  it  has  a  haish 
taste,  and  is  mosUy  nsed  lor  boniog;  »» 
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when  cold-drawn,  it  may  be  nsed  for  food. 
Tannin  of  the  purest  kind  may  be  obtained 
from  the  seeds  of  the  grape. 

Nearly  all  the  raisins  imported  into  this 
ooontry  are  from  Spain  and  Turkey.  Of  the 
total  quantity  imported,  09  per'  cent  is  from 
these  countries,  namely,  04  per  cent  from 
Spain,  and  35  per  cent  from  Turkey.  A  small 
supply  is  received  from  Portugal,  Italy,  and 
the  Cape  of  Good  Hope.  The  raisins  im- 
ported in  the  last  three  years  amounted  to — 

1848    239,668  cwts. 

1849    209,180    „ 

1850    276,812    „ 

BAMPABT.     The   ramparts    of    ancient 

fortresses  were  walls  of  stone  or  brick,  fre- 
quently from  60  to  100  feet  high  and  20  feet 
broad,  including  the  galleries  formed  in  them ; 
and  round  or  angular  towers  wero  constructed 
at  intervals  along  the  walls.  A  modem  ram- 
part is  surmounted  by  a  parapet  of  earth,  on 
tlie  interior  side  of  whidi,  towards  the  town, 
is  a  neaily  level  space,  varying  in  breadth 
from  35  to  40  feet,  called  the  teireplein;  and 
on  this  the  aitilleiy  is  placed.  The  exterior 
and  interior  sides  of  the  rampart  are  formed 
with  slopes  making  angles  of  about  45  degrees 
with  the  horizon:  or  they  aro  rotained  by 
revetments,  or  walls  of  brick  or  stone,  nearly 
upright,  the  exterior  face  of  the  rampart  con- 
stituting the  etcarp  of  the  ditch  in  front 

BAMSDEN,  J^SSE,  will  always  occupy  a 
distinguished  position  in  the  histoiy  of  mechan  • 
ism  by  his  beautiful  optical  and  astronomical 
instruments.  He  was  bom  in  1735.  At  the 
age  of  20  we  find  him  engaged  as  a  clerk  in  a 
cloth  warehouse  in  London,  in  which  capacity 
he  continued  till  1757-8,  when  his  predilection 
for  other  pursuits  led  him  to  bind  himself  for 
four  years  to  a  working  mathematical  and 
philosophical  instrument  maker.  He  com- 
menced working  on  his  own  account,  and  his 
skill  aa  an  engraver  and  divider  gradually  ro- 
commended  him  to  the  employ  of  the  leading 
instrument-makers.  Bamsden  subsequently 
married  Dollond's  daughter,  and  he  received 
with  her  part  of  Mr.  Dollond's  patent  right  in 
achromatic  telescopes.  His  occupation  afforded 
him  frequent  opportunities  of  observing  the 
defective  construction  of  the  sextants  then  in 
use,  the  indications  of  which,  as  had  been 
pointed  out  by  Lalande,  could  not  be  relied  on 
within  five  minutes  of  a  degree,  and  might 
therefore  leave  a  doubt  in  the  determination 
of  the  longitude  amounting  to  fifty  nautical 
leagues.  The  improvements  introduced  by 
Bamsden  are  said  by  Piazzi  to  have  reduced 
the  limits  of  error  to  thirty  seconds.  This 
circnmntance,  added  to  the  cheapness  of  his 
instnimentSi  which  were  sold  for  about  two- 
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thirds  the  price  charged  by  other  makers, 
soon  produced  a  demand  which,  even  with 
the  assistance  of  numerous  hands,  he  found 
difficulty  in  supplying.  In  his  wo^shops  the 
principle  of  the  division  of  labour  was  carried 
out  to  a  considerable  extent,  and  a  propor- 
tionate dexterity  was  acquired  by  the  workmen ; 
but  it  is  asserted  that  in  none  of  these,  even 
the  most  subordinate,  and  least  of  all  in  the 
higher  departments  did  the  skill  of  the  work- 
men surpass  that  of  Bamsden  himself.  His 
attention  was  incessantly  directed  to  new  im* 
provements  and  further  simplifioation,  the 
result  of  which  was  the  invention  of  a  dividing- 
machine.  Prom  this  time  his  fame  was  fully 
established  as  the  first  instrument-maker  of 
his  day.    He  died  in  1800. 

BAPE-SEED.  The  Bnusica  itopwf,  the 
plant  which  produces  the  rape-seed,  and.which 
is  of  the  cabbage  tribe,  is  cultivated  like  Cole, 
or  Colza  {Bratrica  napus  sativa),  for  the  sake 
of  its  seeds,  from  which  oil  is  extracted  by 
grinding  and  pressure.  It  is  also  extensively 
cultivated  in  England  for  the  succulent  food 
which  its  thick  and  fleshy  stem  and  leaves 
supply  to  sheep  when  other  fodder  is  scarce. 
The  mode  of  cultivation  of  the  colza  and  rape 
for  seed  is  nearly  the  same.  The  colza  takes 
a  longer  time  to  come  to  maturity,  and  pro- 
duces moro  seed.  The  rape  grows  on  less 
fertile  soils,  and  may  be  sown  in  spring  as  wdl 
as  in  autumn.  Both  are  hardy,  and  resist 
the  winter's  frost 

The  rape-seed  imported  in  the  last  three 
years  amounted  to : — 

1848 79,970  quarters. 

1849 29,480        „ 

1850 107,029        „ 

BABEFACTION  is  an  augmentation  of  the 
intervals  between  the  particles  of  aeriform 
fluids,  so  that  the  same  number  of  particles 
are  made  to  occupy  a  volume  greater  than 
that  under  which  they  wero  previously  con- 
tained. The  term  is  used  in  opposition  to 
amdensatioHy  and  in  the  same  sense  as  diiata- 
tian,  which  last  is  applied  both  to  fluids  and 
solids.  From  the  experiments  of  Gay-Lussac 
and  Dalton  it  has  been  ascertained  that,  under 
equal  external  pressures,  the  rarefactions  of 
all  dxy  gases  and  of  the  aeriform  substances 
produced  by  the  evaporation  of  liquids  aro 
equal  at  equal  temperaturos,  between  the 
points  of  freezing  and  boiling  water,  and  that 
they  vaiy  in  volume  proportionally  to  the 
increments  of  heat  expressed  by  the  expan- 
sions of  mercury  in  the  thermometer.  Between 
the  temperaturos  of  freezing  and  of  boiling 
water,  the  dilatations  of  all  metals  and  of  the 
fluids  called  non-elastio  aro  constantly  pro- 
portional to  the  increments  of  tempecatave; 
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but,  beyond  ihe  temperatafe  of  boOiilg  water, 
the  dilAtfttioni  increoBe  in  a  higbef  ratio.  A 
remarkable  eiroumstanoe  is  obserfed  in  the 
state  of  water  when  near  congelation.  On 
being  oooled  to  a  temperatnre  within  the 
limits  of  83.0*'  and  34*5''  (Fahrenheit),  its 
volume  remains  stationair,  and  in  this  state 
water  seems  to  have  attained  its  maximum 
of  density;  for  on  continoing  the  cooling 
ptocess,  the  water  begins  to  expand,  and  it 
eontinues  to  do  so  until  it  is  eonrerted  into 
iea* 

RATAFIA,  is  aliqnenr  prepsred  by  flatoming 
sweetened  spirit  with  varions  kinds  of  frnit. 
There  are  many  varieties,  generally  named 
after  the  ftnit  which  is  employed.  Baiafia  dt 
Oauio  has  cherries ,  Baiajiti  ie  Cvra^oa  has 
the  peels  of  Portugal  oranges;  Matafia  <t 
AngeHque  has  Angelioa  seeds ;  Motafia  d^Anit 
has  aniseed ;  and  so  on.  There  are  rataflas 
not  only  of  fruits  but  of  seeds,  berries,  flowers, 
balsams,  and  other  vegetable  products.  There 
are  rataflas,  for  instance,  of  cherries,  quinces, 
raspberry,  Juniper,  walnuts,  peach  and  apricot 
kernels,  ooflbe,  ooooa,  olovepinks,  Seville 
orange  peel,  orange  flowers,  violets,  Tolu 
balsam,  ^to.  All  these  rataflas  have  spice 
and  sugar  added  to  them.  The  French 
liqueuriats  are  the  meat  skilled  in  this  as  in 
most  other  branehes  of  delicate  distillation 
and  making  of  essences. 

RAZOR  MAKING.    [GuTLunT.] 

READING.  The  trade  of  this  town  is 
oonsiderable.  There  was  aneiently  a  large 
manufacture  of  woollen  cloth,  but  it  has 
become  extinct  Silk  ribands  and  galloons 
are  woven,  and  floor-cloth  and  sail-doih  are 
made.  There  are  iron  foundries,  breweries, 
and  yards  for  boat-bnilding.  Trade  is  carried 
on  in  oom,  seeds,  malt,  timber,  bark,  hoops, 
wool,  cheese,  and  beer.  The  Kennet  is  navi- 
gable to  the  Thames,  and  the  Kennet  and 
Avon  Canal  affords  a  water  communication 
with  the  west  of  England. 

REALEJO,  a  seaport  on  the  Paciflc,  in  the 
republic  of  Nicaragua,  is  fast  rising  into  com- 
mercial importance.  The  inhabitants  are 
ohiefly  merchants  and  persons  occupied  in 
ship-building,,  for  which  the  neighbouring 
forests  supply  abundance  of  timber.  Ship- 
building is  a  large  branch  of  industry,  and  there 
are  docks  for  that  purpose.  The  commerce 
with  the  other  republics  of  South  America  is 
eonsiderable.  The  prinoipal  articles  of  trade 
are  cacao,  indigo,  sugar,  timber,  mahogany, 
eedar-wood,  tar  and  pitch,  sail-cloth,  and 
hides.  The  activity  along  the  western  coasts 
of  Atteriea,  eoasequent  upon  the  discovery  of 
gold  in  OaUfinrnia,  and  the  position  of  the 
at  tbt  weaten  twmhiQs  of  the  pv^«elea 


shlp-eaaal  between  the  Athmilc  and  the  Pa- 
cific oceans,  are  likely  to  render  Bealejo  a 
place  of  considerable  importance. 

REALOER.    [AitsBinc.] 

REAPING.  The  common  SeapmgBook^ 
or  Sickle,  with  which  com  is  usually  cnt,  is 
one  of  the  oldest  instruments  of  husbandry. 
In  reaping  with  the  sieUe,  a  portion  of  the 
stems  is  collected  with  the  left  hand,  and  held 
fast,  while  the  sickle  in  the  right  hand  is 
inserted  below  the  left,  taking  the  stems  in  its 
semicircular  blade,  and  cutting  them  through 
by  drawing  the  sickle  so  as  to  act  as  a  saw,  for 
which  purpose  the  edge  is  finely  serrated  in  a 
direction  from  the  point  to  the  handle.  The 
heads  of  the  com,  with  the  upper  part  of  the 
straw,  are  then  laid  on  the  ground  in  quanti- 
ties which  may  readily  be  collected  into  a  sheaf. 
The  division  of  li^our  is  introduced  with 
advantage  amongst  a  band  of  reapers.  A 
certain  number  cut  the  com,  whOe  others 
follow  to  gather  the  sheaves ;  some  only  pre- 
paring the  bands,  and  others  tying  them  and 
setting  up  the  sheaves  into  stocks  or  shoe^ 
which  usually  consist  of  ten  or  twelve  shesTe^. 
In  many  places  there  is  a  regular  measnrefor 
the  circumference  of  a  sheaf,  which  should 
never  exceed  thirty  inches.  The  bands  aie 
made  by  taking  two  small  handfuls  of  the  cat 
com,  and  crossing  them  just  below  the  eais 
into  a  knot;  the  sheaf  is  then  pressed  with 
the  knee,  and  the  band  drawn  tightly  aioond 
it ;  the  ends  are  twisted  together  like  a  rope, 
and  inserted  under  the  hand,  which  efl'ectaallj 
fastens  it. 

Wherever  the  sickle  is  used  for  reaping,  the 
straw  is  cut  at  a  certain  height  flt)m  the 
ground,  and  the  remainder  forms  a  stuhble 
which  is  sometimes  mown  at  leisure  after 
harvest,  and  carried  into  the  farm -yard  f^ 
litter;  but  in  the  neighbourhood  of  hirgo 
towns,  where  straw  is  sold  at  a  good  price,  or 
exchanged  fbr  stable  dung,  it  is  important  that 
as  much  as  possible  of  it  should  be  out  with  the 
com.  This  has  introduced  the  practice  ctll^ 
fttggingy  or  lagging.  The  instrument  used  for 
this  purpose  partakes  of  the  natore  of  a  seythe, 
as  well  as  of  a  reaping-hook.  It  is  shaped 
like  a  sickle,  but  is  much  larger  and  hroader; 
and  instead  of  being  indented  like  a  saw,  it 
has  a  sharp  edge  like  a  scythe,  which  i^  re- 
newed when  blunt  by  means  of  a  stone  or 
bat  The  Faggmg-Hook  cuts  the  straw  ri«« 
to  the  ground  by  a  stroke  of  the  hand;  and 
its  curved  .form  is  only  useful  in  collecting 
stray  stems,  and  holding  a  certam  quantity 
of  them  between  it  and  the  left  band  of  Ae 
reaper  when  he  makes  up  a  sheaf.  Jha 
Hainmiii  8cgtKe,  which  has  been  described  m 
moat  flgvfoultund  wmfcs,  does  the  wcsk  W<* 
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and  irith  leis  ftttigue  t  it  is  in  foot  a  ftfgfaig 
hook,  but  is  not  quite  so  mach  caired  {  the 
lia&dle  is  longer,  and  placed  at  an  auglo  with 
the  plane  of  the  blade.  A  better  instrument 
however  on  extentive  farms  is  the  OradU- 
Seethe,  which,  in  the  hands  of  an  expert 
mower,  will  do  more  work  and  more  eifectu- 
ally  seenre  all  the  straw  than  any  other  instru- 
ment. 

Mr.  Whitworth,  the  eminent  maohinist  of 
Hanehoster,  patented  a  new  reaping  maohine 
in  1840.  It  is  a  eireolar  disc  or  scythe  (for 
oatting  grass  or  reaping  eom),  placed  upon 
the  side  of  a  four-wheeled  machine:  motion 
being  given  to  the  diso  by  wheel-gearing 
attached  to  one  of  tho  wheels  of  the  machine. 

REBEC  was  a  musical  instrament  (now 
dismied)  of  the  violin  kind,  which  had  three 
strings  tuned  in  fifths,  played  on  by  a  bow. 
It  was  somewhat  smaller  than  the  violin. 

BECTIPYING.  Under  Distiu^tioh  it  is 
ezplafaied  that  raw  spirit,  as  produced  by  the 
disttUer,  is  a  very  difierent  liquid  from  those 
which  are  retailed  in  the  ahopa,  and  con- 
sumed in  cuoh  large  quantities.  Gin,  British 
brandy,  spirits  of  wine,  whiskey,  (except  the 
purest  Irish  and  Seoteh^  and  such  cordials  as 
aniseed,  peppermint,  &c.), — are  all  produced 
by  the  ivcti/fer,  from  raw  spirit  made  by  the 
dUiiUer.  In  accordance  with  the  Ezdse  laws 
of  tliis  ootmtry,  rectifying  must  not  be  carried 
on  in  the  same  building,  nor  at  less  than  a 
certain  defined  disttoce  from  the  satne  building} 
as  distilling ;  because  the  distilled  spirit  pays 
dnty,  lihe  rectified  spirit  none.  Throughout 
England  there  are  searoely  a  dozen  distilleries, 
properly  so  ealled;  all  the  others  being  reeH- 
fying  establishments,  where  the  spirit  ia  re- 
distilled, purified,  and  flavoured  with  various 
vegetable  substances.  The  raw  spirit  is  sold 
by  the  distiller  to  the  rectifier  in  two  difiiarent 
strengths,  teofanically  known  as  25^  and  17^ 
*  over  proof; '  and  the  transfer  from  one  estab- 
lishment to  the  other  must  be  known  to  and 
5;flnctioned  by  the  Excise  officers.  The  spirit 
is  redistilled,  by  which  a  certain  portion  of 
essential  oil  is  removed  from  it ;  and  a  third 
dutillation  then  takes  place,  in  which  the 
spirit  in  the  still  has  the  addition  of  various 
fruits,  herbs,  berries,  or  seeds,  according  to 
the  liquor  to  be  produced.  The  distillation  is 
carried  on  until  the  spirit  bceomes  very  much 
weaker  than  crude  spirit,  (exoept  in  the  ease 
of  spirit  of  wine),  and  until  it  has  imbibed  the 
fragrant,  the  sweetening,  and  the  flavouring 
properties  of  the  vegetable  substances  placed 
in  the  still. 

BED  LEAD.  Red  lead  or  minimn  is  an 
oxide  of  the  metal;  lUharge  bemg  another 
oxide.    litharge  is  produced  in  the  process 


of  oupellffttont  or  the  sapanOaon  of  the  minute 
quantity  of  silver  which  most  lead  ores  con- 
tain ;  it  is  a  refuse,  so  far  as  the  immediate 
process  is  ctmeemed;  but  it  is  afterwaids  use4 
in  msking  flint  glass,  or  as  a  material  whence 
many  of  t)ie  salts  of  lead,  useful  in  the  arts, 
are  prepared. 

Med  I^ud,  however,  is   purposely  manu- 
factured, and  the  furnaces  are  adapted  ex- 
pressly for  this  purpose.    It  is  one  of  the 
wonders  of  chemistiy,  to  see  this  red  powder 
produced  simply  by  the  action  of  the  common 
air  on  melted  metallic  lead :  it  baffles  all  gur 
usual  conceptions  concerning  the  production 
of  colour.  Pigs  of  leadi  to  the  weight  of  about 
30  cwU,  are  put  into  a  reverberatmg  furnace, 
and  exposed  to  a  melting  heat.    A  man  then 
stands  before  the  open  mouth  of  tlie  furnace, 
and  keeps  the  molten  lead  continually  moved 
by  a  sort  of  rake.    This  movement  causes  all 
parts  of  the  metal  to  come  successively  in 
contact  with  the  air,  which  entsrs  at  the  open 
mouth  of  t)ie  furnace.    In  five  or  six  hours 
the  lead  thickens,  and  acquires  the  look  of  a 
grayish  yellow  powder ;  it  has  become  a  mix- 
ture of  oxidized  lead  with  lead  which  has 
not  yet  ha^l  sufficient  contact  of  air  to  have 
become  oxidized.    The  contents  of  the  fur- 
nace are  then  raked  out,  and  when  cold  are 
ground  in  a  mill  to  a  fine  state,  and  steeped 
in  water.    The  lead  particles  sink,  while  par- 
ticles of  yellow  oxide  remain  difi'used  in  the 
water.    The  water  is  poured  ofif,  and  allowed 
to  settle,  and  the  yellow  oxide  precipitates. 
This  oxide,  when  collected  and  dried,  consti- 
tutes Massicot ;  and  by  again  exposing  it  to 
the  heat  of  a  furnace,   and   allowing  it  to 
absorb  more  oxygen,  the  oxide  changes  its 
colour  from  yellow  to  red,  and  changes  from 
Massicot  to  Bed  Lead. 

This  manufacture  is  canied  on,  among 
other  places,  at  the  lead  works  of  Newcastle. 

BEFINIKG  is  a  term  applied  to  various 
processes  in  the  useful  arts,  and  especially  in 
metallurgy,  whereby  the  substances  acted  upon 
are  purified  by  the  chemical  separation  of 
dross  and  impurities,  and  of  such  foreign 
matters  as  may  be  in  combination  with  them, 
[Assaying  ;  Ibon  Manufacture  ;  Lead  ;  Steel 
Hamufactube;  Sugar.]  Some  of  the  fur- 
naces employed  in  these  operations  are  called 
T^finerieM  or  refining /urnacet, 

BEFLECTOBS.  The  reflectors  employed 
for  conveying  rays  of  light  to  a  focus,  or  for 
throwing  tliom  into  a  different  direction,  are 
of  varied  forms  and  appUcation.  They  may 
be  flat,  convex,  concave,  spherical,  parabolic 
or  elliptic,  according  to  the  purposes  requhred ; 
and  they  may  be  made  of  glass  silvered  on 
the  back,  or  of  polished  silver,  or  of  one  among 
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ftnd  was  ^o  ooiutmetod  by  tiifn.  He  BtipKr- 
intended  the  fomurtion  of  sdTeral  ed&aUi.  But 
his  chief  work  in  Mnneetion  wHli  inliad 
navigation  ia  the  Kennet  and  Aton  Canal, 
which  extends  ftota.  Bath  to  Nawbnty.  Ho 
iilso  ^ve  a  plan  for  draining  tho  fens  at 
Witham  in  linedlnahlre,  #hich  was  exeonted 
in  IdUI.  The  London  Biooks  and  the  Bast 
and  VTeet  indiA  Books  at  Blaokwall  ttn 
among  the  great  irorka  which  ore  executed 
ftom  the  plans  And  under  the  dlrtoticpi  of 
Mr.  Bennie.  He  finrmed  the  new  doeks  at 
Hull  (wherto  also  he  constrttcted  the  lint 
dredging  machine  used  in  this  eoantxy)^  the 
Prince's  Eiook  at  Llr^rpool,  and  the  docks  of 
Dublin,  Chreenock,  and  Leith.  To  these 
must  bo  added  thto  Plymouth  Breakwater; 
Mr.  BeftnSe  also  gave  plans  for  improving  the 
harbours  of  Berwick,  Hewhaven,  and  other 
places,  and  the  dockyards  of  Portsmouth, 
Plymouth,  Pembroke,  and  Chatham :  he  also 
built  the  pier  at  Holvhead.  Before  his  death 
he  had  given  plans  for  improving  the  dooks 
at  SheemesH  {  which  have  since  been  exe- 
cuted by  his  first  and  second  sons,  Messrs. 
Oeorge  and  John  (now  Sir  John)  Kenaie. 
To  Sir  John  Bennie  Was  also  confided  the 
charge  of  tho  constmctic>n  of  the  present 
London  Bridge,  flpom  the  design  of  his 
father. 

Mr.  Bennie  died  in  1881,  and  was  buried 
in  St.  Patll's  Cathedral.  His  sons  are  worthily 
following  in  his  steps  in  engineering  works. 

REPULSION.  Both  attroctiou  and  repul- 
sion exist  in  all  the  portietes  of  fliaterlai  snb- 
atances,  and  sectn  to  be  properties  by  which 
those  particlos  act  upon  one  another  when 
not  in  contact.  The  roAlity  of  a  substance 
between  the  particles  of  bodies,  whether  solid, 
fluid,  or  gaseous,  admits  of  no  ^estion  i  for 
the  difference  in  the  densities  of  these  classes 
of  bodies,  as  well  as  the  diiferent  contraetions 
of  the  bodies  in  the  process  of  cooling,  can 
only  be  conceived  to  arise  f^om  the  different 
extent  of  the  intervals  between  llie  partides. 
It  is  right  however  to  observe,  that  the  word 
repulsion  is  ofton  applied  to  phenomena  which 
are  in  reality  the  results  of  attraction.  For 
example,  a  smtil  quantity  of  quicksilver  being 
laid  on  a  glass  plate  assumes  a  spherical 
fbrm,  instead  of  spreading  ofer  it  hi  a  thin  sur- 
fkce;  and  this  was  once  supposed  to  arise 
f^om  a  repulsive  power  in  the  glass,  whereas 
it  is  owing  to  the  attraction  of  the  partioies 
of  quicksilver  for  one  another  being  greater 
than  the  attraction  of  the  glass  for  the  Quick- 
silver. The  expansions  of  solids  and  fluids 
by  heat,  and  the  elastio  powers  of  gas  at  dif- 
fbrent  temperatures,  are  consequences  of  the 
repulsione  residing  in  the  particles  of  oalerte. 


or  tndneetf  by  tiie  latter  in  those  of  the  bodies 
with  wUsh  they  a»a  combined.  The  repol- 
aive  power  existiAg  in  the  air  which  is  eoa- 
densed  in  nitre,  producas,  on  being  eombiiMd 
with  heat,  a  TClodty  of  expan^on  equal  to 
about  7000  feet  per  second;  aiid  the  fiiroe of 
preeaure  resulting  ftam  it  is  thought  to  U 
equal  to  9000  times  the  pfenilra  of  the  stmos. 
phere.  It  la  this  which  gives  uach.  lorce  is 
the  explosion  of  gunpowder. 

The  sdentiflo  theotiea  whoraby  the  pheno- 
mena of  expnlaioa  wn  aought  to  be  ei^piained, 
and  the  experiments  made  to  test  the  theoiief, 
are  beyond  our  preeent  scope. 

RESINS  are  secretions  of  plants,  whiek 
ere  prdbaUy  all  in  a  Auid  state,  but  beoome 
solid  either  faj  the  evi^qralaon  of  their  man 
volatila  parts,  or  by  the  absot^on  of  oiygen. 
They  lire  distingnished  findm  true  Bitbanu  bj 
the  absence  ot  benxoio  aeid,  and  from  Goiii' 
Besins  by  the  absence  of  gum,  their  Complelc 
insolufaility  in  water,  'and  their  reqeiniig 
alcohol  for  pecfieet  sohrtson.  Some  are  sain- 
ble  in  cold  aleohc^  atid  these  ara  termed 
rethit;  othara  ava  aolahle  oi%  in  boiling 
doohol,  and  termed  mb-ruim;  but  the  tvo 
are  often  also  aaaooiatad  in  tho  sane  sub* 
stance.  Many  volatile  oils,  by  long  expoion 
to  the  air,  or  merely  by  s  reduotioa  of  umpe- 
rattire,  deposit  a  substance  termed  staarv^i 
which  is  analagonsto  resin.  Wiiere  a  con- 
siderable quantity  of  volatile  oil  co-esists  viUi 
a  rosin,  a  hooey-like  oonaiitenoe  is  pniervsd, 
and  the  resin  is  termed  ttitf^  rvsin.  When  s 
very  large  portion  of  oil  is  present,  a  fluid 
condition  exists,  and  iurpeoHHi  ti  the  proper 
deaignatibn. 

Tho  mAnufaeture  of  eomttion  reiin  is  de- 
scribed under  TimtanxixB. 

K£8ISTANG£  is  a  powor  by  fThioh  mDOoD, 
or  a  tendency  to  miOtion,  in  any  body  is  in- 
peded  or  prsvested.  When  a  weight  or  pr^- 
sure  acts  upon  a  beam  or  bar  in  any  dirotfioa» 
the  tenadty  by  ^diich  the  parttdes  of  tuck 
material  c^poae  that  action  consdlutAasie- 
sistanoe  of  one  kind.  [MatbAXjlls,  STBXNOiit 
or.}  Again,  when  a  bo^y  is  made  to  move 
on  another,  the  inequaUties  of  the  surfaou  of 
both  oveate  a  resistance  of  a  difierent  iuad* 
[FoxcTioM.]  When  a  body  moves  in  s  i^^ 
the  inertia  of  the  fluid  parOoles  displseed  bj 
it  produces  a  third  kind  of  resistance.  U  » 
computed  that  a  di-poundar  bell  experiendei 
a  reaistance  equal  to  BOO  lbs.  when  lU 
velocity  is  equal  to  30UU  feet  per  secoad. 
Like  efiEMta  take  place  in  the  moveaieDt » 
boats  or  ships ;  when  the  velocity  is  great« 
the  water  accumulates  in  front,  and  flowng 
off  £ram  thence  obUqoely,  it  cames  away «»»« 
from  the  aidea*  and,  oaueftag  the  aOiliiee  « 
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Uial  wtich  18  near  the  stem  to  be  ratbef 
lower  than  the  general  level,  it  there  produces 
a  duninution  of  pressure,  while  tliere  is  an 
excess  in  front  on  account  of  the  accamu- 
lation« 

I'r9m  the  experiments  of  Mr.  Telford,  the 
following  values  of  the  resistances  experienced 
b^'  loaded  carriages  on  level  roads  have  been 
determined.  On  a  good  pavement  the  re- 
sistance is  f^  of  the  weight  of  the  carriage 
and  load ;'  c^  a  broken  surface  of  old  flint, 
^ ;  on  gravel,  -^ ;  and  on  a  well-constnicted 
railway,  from  ^^  to  y^.  Mr.  Barlow  has 
found  that,  with  small  velocities,  the  force  of 
traction  on  canals  is  less  tfaan  on  railways ; 
and  when  the  velocity  is  equal  to  four  miles 
per  hour,  ^e  forces  are  equal.  Beyond  this 
velocity  the  advantage  is  in  favour  of  the 
railway. 

All  these  encfoiries  are  o^  great  importance 
in  ship  building,  railway  faking,  and  other 
engineering  works,  where  motion  is  to  be  pro- 
vided for. 

BESPIRATOH,  or  breath-warmer,  is  a  sin- 
gular instrument  inveqted  some  years  ago  for 
giving  warmth  to  the  air  drawn  into  the  lungs 
in  breathing,  ani  thereby  enabling  invalids  to 
whom  cold  ftir  is  injurious  to  enjoy  the  benefits 
of  exercise  in  the  open  air  wiUiout  injury  or 
inconvenience. 

The  apparatus  usually  consists  of  from  eight 
to  twelve  firames  of  sheet-silver  or  other  metal, 
about  three  inches  and  a  half  long,  one  inch 
and  a  half  wide,  and  r^^th  part  of  an  inch 
thick ;  the  metal  of  which  is  pierced  away  by 
machinery  so  as  tq  leave  merelva  narrow  frame 
containing  six  vertical  bars  of  ^tl^nd  five 
horizontal  bars  ^th  of  an  inch  wide.  On  both 
sides  of  eacb  of  these  frames  a  layer  of  xnres 
an  inch  and  ahftlf  long  and  ^ii^th  of  an,  inch 
thick  is  soldered,  care  being  token  to  connect 
each  wire,  not  only  with  the  top  and  bottom 
bars  of  the  frame,  but  also  with  each  of  the 
five  horizontal  bars,  'fhe  wires  are  laid  about 
y^tli  part  of  an  inch  apart,  and  are  so  nume- 
rous that  a  large  respirator  of  high  power  con- 
tains 2000  feet  of  wire,  divido4  1*^*0  about 
12,000  pieces,  and  soldered  to  the  frames  at 
more  than  80,000  distinct  points.  The  frames 
or  lattices  of  wire-work  are  fixed  parallel  to 
each  other,  and  kept  a  short  distance  apart  by 
small  studs  of  a  substance  which  is  a  slow 
conductor  of  heat,  so  that  the  inner  Iftvcr  is 
always  kept,  as  nearly  as  possible,  at  the  tem- 
perature of  the.  air  expelled  from  the  lungs, 
and  each  successive  layer  diminishes  in 
warmth,  till  the  outer  one  is  nearly  as  cold  as 
the  external  ai^.  ^e  curious  and  philoso- 
phical application  of  a  non-conducting  medium 
betwddtt  the  meti^c  screens  la  essential  to 


die  perfect  action  of  the  instrument,  as  with- 
out it  the  heat  would  be  equally  diffused,  and 
no  part  of  the  metal-work  could  retain  more 
than  half  the  temperature  of  the  breath.  By 
this  arrangement  the  air  inhaled,  finding  each 
layer  oi(  wire  wamjier  than  the  preceding,  is 
gradually  raised,  in  respirators  of  the  highest 
power,  to  the  greatest  attainable  temperature. 
These  instruments  are  more  especially  useful 
in  diseases  of  the  lungs. ' 

KETINASPHALTUM  occurs  in  irregular 
opaque  masses  of  a  pale  brownish-yellow 
colour,  haying  a  glistening  lustre  and  imper- 
fect oonchoidal  fracture.  It  is  soft  and  brittle, 
melts  when  placed  on  hot  iron,  smokes,  and 
afterwards  bums  with  a  bright  ^ame,en^itt)ng 
a  fragrant  odour.  Partly  soluble  in  alcohol, 
leaving  an  unctuous  jiesidue.  It  consists 
chiefly  of  re^sin  and  bitumen. 

BISTORT,  is  the  name  o^  a  chemical  vesset 
in  which  distlUatiqn  or  decomposition  is 
efiected  by  the  application  of  heat.  For  difffe- 
rent  purposes  retorts  are  luade  of  glass, 
earthenware,  and  metal ;  and  the  form  varies 
according  to  the  mode  in  which  the  retort  is 
to  be  used.  In  general,  when  the  application 
of  the  higher  temperatures  is  required  for  dis- 
tillation or  decomposition,  earthen  retorts  are 
employed.  In  preparing  hydrofluoric  acid, 
lead  is  used ;  and  in  concentrating  sulphuric 
acid,  platina  retorts  are  now  largely  employed, 
and  would  be  universally  so,  were  it  not  for 
their  verj'  high  price.  In  tlie  distillation  of 
coal  [Gas  LiGHtnra]  Iron  retorts  arc  used  j 
and  alsOy  on  the  small  scale,  for  obtaini^Qg 
oxygen  from  the  peroxide  of  manganese ;  and 
in  various  other  chemical  operations.   . 

REVfeTMENT,  Thi3  nanJe  was  originally 
applied  to  brick  and  stone  watts  ptsed  in  a  par- 
ticular waj'  in  fortification;  but  it  is  now  also 
used  by  civil  engineers.  A  revetment,  as  con- 
structed by  the  latterj  is  a  kind  of  retaining 
wall.  The  exterior  and  interior  faces  of  the 
revetment  or  retaining  wall  of  a  dock,  have  in 
a.  vertical  section  the  form  of  concentric  arcs 
of  circles,  with  their  convexities  towards  the 
land;  and  this  form  is  given  thein  that  the 
stones  may,  be  able  to  resist  the  hydrostaticat 
pressure  of  any  water  which,  when  the  dock 
is  fuH,  may  get  behind  the  wall,,  mi  which 
may  be  prevented  ttota  escaping  when  the  dock 
is  made  dry. 

KHAMNUS,  or  Buckthorn,  is  the  nauie  of 
a  genus  of  plants,  many  species  of  which  ar^ 
valuable  in  the  arts.  The  berries  of  one 
species,  the  Hhamnui  caiharticuSy  have  long 
been  known  for  their  medicinal  properties, 
and  still  continue  to  hold  ^  place,  in  several. 
FharmacopoBias.,  This  property  is  participated 
in  by  those  ot  other  species,  as  well  as  by 


1427 


BHENISH  PBUSSIA. 


EHINE. 


14d8 


Hieir  umer  bark.  The  berries  of  serenl 
species  of  Khamnos  form  articles  of  com- 
merce from  the  Mediterranean,  under  the 
name  of  French,  Turkey,  and  Pertian  Berries, 
Grains  <r Avignon,  d^c,  being  valaed  on  account 
of  the  colouring-matter  which  they  yield,  and 
which  varies  from  yellow  to  green.  This  M. 
Brongniart  supposes  to  be  owing  rather  to 
different  degrees  of  ripeness  than  to  essential 
differences  in  nature.  Sap-green  is  a  mixture 
of  the  juice  of  these  berries  with  those  of 
some  others.  Mhamnvs  mfectorius,  saxatUis, 
amygdalinus,  catharticus,  and  Clusii  are  the 
species  generally  employed ;  some  for  dyeing 
morocco  leather  of  a  yellow  colour,  others  for 
dyeing  wool,  and  the  bark  of  some  for  striking 
a  black  with  the  salts  of  iron.  The  Lycium 
of  the  ancients  is  supposed  to  have  been  a 
species  of  Bhamnus ;  hence  also  one  species 
has  been  called  Hhamnus  LycUndes :  it  has  a 
hard  yellow  wood. 

BHENISH  PBUSSIA.  This  portion  of 
the  Prussian  dominions,  situated  near  the 
Bhine,  is  very  important  for  its  produce  and 
manufiactures.  The  natural  productions  are 
equally  numerous  and  valuable  Some  parts 
of  the  mountains  are  crowned  with  forests, 
and  the  declivities  are  covered  with  vineyards 
where  the  exposure  is  favourable.  The  mineral 
kingdom  yields  silver,  iron,  copper,  lead, 
calamine,  marble,  slate,  freestone,  millstones, 
basalt,  porphyry,  alum,  manganese,  sulphur, 
coal,  and  salt.  Jn  the  level  parts  of  the  north 
there  are  productive  com  fields  and  rich  pas- 
tures; between  the  mountains  there  are  fertile 
valleys,  where  flax,  hemp,  hops,  and  tobacco 
are  grown,  and  fruit  and  garden  produce  of 
every  kind  are  cultivated  in  great  abundance. 
Game  is  plentiful,  and  all  the  domestic  ani- 
mals are  bred  in  sufficient  numbers.  The 
Bhine  passes  through  this  province  for  180 
miles,  and  is  navigated  by  steamers.  The 
small  rivers  and  streams  are  applied  to  turn 
mills  and  to  work  manufacturing  machinery 
of  every  kind.  The  trade  of  the  province  is 
very  extensive.  The  province  had,  at  the  end 
of  1646,  41  cotton  factories  with  100,547 
spindles.  When  we  state  that  the  province 
oontains  the  important  towns  of  Cologne, 
Oohl€ntz,JSlb^eld,Dusseldorf,  Aix-la-Chapellt 
and  Treves,  it  will  be  seen  how  rich  a  portion 
it  must  constitute  of  the  Prussian  dominions, 
in  manufactures  and  commerce. 

BHEO'METEB,is  an  instrument  by  which 
the  force  of  an  electric  or  magnetic  current 
may  be  measured.  The  word  was  first  pro- 
posed by  M.  Peclet  as  a  synonym  for  galva- 
nometer; and  it  has  since  been  employed  by 
Professor  Wheatstone  in  a  general  sense,  to- 
gether with  Bheoscope,  denoting  an  instru- 


ment by  which  the  existence  of  an  electzie, 
&c.  current  may  be  ascertained ;  and  Rkeo- 
motor,  expressing  any  apparatus,  as  an  elec- 
trical or  galvanic  battery,  by  which  a  cmrent 
of  that  kind  is  orignated.  The  Bheometer  or 
Galvanometer  employed  by  Mr.  Wheatstone  is 
a  glass  cylinder  resting  on  a  stand,  and  con- 
taining within  it  a  magnetised  needle,  which 
is  suspended  from  the  cover.  A  gradnat«d 
circle  serves  to  show  the  deviations  of  the 
needle  frx>m  the  zero  of  the  graduations,  and 
the  amount  of  deviation  is  read  by  means  of 
a  microscrope.  For  forces  or  resistances 
which  are  considerable,  there  are  placed  belov 
the  circle  numerous  coils  of  fine  wire ;  bat  for 
small  forces  a  thick  plate  of  wire  making  bat 
one  coil  is  used. 

BHINE.    The  Bhine  is  certainly  the  most 
commercial  river  of  continental  Europe.  From 
Basel  to  Mainz  the  Bhine  is  navigable  for 
barges  of  100  tons ;  fh>m  Mainz  to  Cologne, 
for  vessels  of  200  tons ;  and  lower  down,  for 
vessels  of  800  tons.    The  river  is  cooneded 
by  canals  with  the  Saiftne  and  Bhone,  the 
Schelde,  the  Mouse,  and  the  Danube.  Atci; 
important  trade  in  colonial  produce,  mana- 
factnred  goods,  timber,  coal,  iron,  com,  vioei 
and  other  agricultural  products,  is  earned  os 
by  the  Bhine,  and  its  chief  navigable  feeden, 
the  Moselle,  the  Main,  and  the  Keckar.  This 
trade  has  been  greatly  increased  by  the  poliey 
of  Prussia,  whidii  has  rendered  most  of  the 
large  towns  on  her  part  of  the  river  free  ports; 
and  the  resolution  of  the  government  of  the 
Netherlands,  in  Febmaxy,  1850,  to  abolish  the 
Bhine  duties  altogether,  is  likely  to  add  a 
great  stimulus  to  this  traffic.    The  rirer  is 
now  navi^ted  by  the  steam-vesseb  of  three 
companies — ^those  of  the  Cologne  Cooip>a7i 
plying  between   Amheim   in   Hollasd  and 
Strasbourg;  the  Diisseldorf  Company,  be- 
tween Botterdam  and  Mannheim;  ao^  ^^® 
Dutch  Company's  boats  from  Botteniamto 
Mainz.  From  Basel  a  railroad  nms  along  the 
right  bank  of  the  river  to  Wiesbaden,  and 
another  runs  along  the  left  to  Strasbonif. 
whence  a  line,  now  nearly  completed,  p»8s« 
to  Paris.     A  short  line  joins   Bonn  with 
Cologne,  and  from  Deutz,  a  suborb  of  the 
latter,    a    line    runs    through    Diisseldorf 
into  the  great  railway  system  of  North  Ger- 
many. . 

This  important  river  gives  name  to  two  « 
the  busiest  districts  of  tiie  continent;  tMj 
Haut  JRhin  and  Bos  Rhin,  in  FVanee,  wd 
Bhein  Provinz,  in  Prussia;  these  arc  de 
scribed,  in  respect  to  their  industrial  featare»i 
under  Alsacb,  and  Bhsnish  Prussu. 

BHODE  ISLAND.  A  few  details  iUosW- 
Uve  of  the  produce  and  indwrtiy  of  this  portion 
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of  the  Amerioan  Union,  wiU  be  found  mider 
Uhited  States. 

BHO'DIUM.  This  nre  metal  exists  in 
combination  with  platinum,  and  was  discovered 
by  Dr.  Wollaston.  Bhodiom  is  white,  has  a 
metallic  Instro,  is  britUe,  extremely  hard,  and 
its  spedflo  gravity  is  abont  1] .  It  Buffers  no 
change  by  exposxure  to  air,  either  dry  or  moist 
Bhodiom  forms  very  hard  alloys  with  other 
metals,  which  are  sometimes  used  for  the 
nibs  of  pens ;  bat  neither  the  metal  nor  its 
combinatioas  have  yet  been  very  extensively 
applied  in  the  arts. 

BfidNE.  The  Bh6ne  is  perhaps  the  most 
commercial  of  the  rivers  of  France.  The  river 
is  navigable  downwardi^  from  near  Seyssel  to 
its  month,  a  distance  of  830  miles ;  for  some 
miles  higher  np  it  is  available  for  floating 
timber.  Steamers  ply  between  I^yon  and  the 
Mediterranean ;  owing  however  to  the  rapidity 
of  the  enzrent,  the  up  navigation  is  very  slow. 
The  Bh6ne  is  a  most  important  highway  for 
the  transfer  of  the  produce  of  this  part  of 
France;  and  it  is  connected  by  the  Sa6ne, 
which  is  navigable  for  steamers  np  to  Ch&lon, 
and  by  canals  with  the  Bay  of  Biscay,  the 
Bhine,  the  Seine,  and  the  Loire.  Its  basin 
includes  the  Swiss  cantons  of  Valais,  Yaud, 
and  Geneva,  the  duchy  of  Savoy,  and  fourteen 
French  departments,  most  of  which  are  famous 
for  their  com,  wine,  silk,  and  oil.  In  the 
lower  part  of  its  course  its  waters  are  turned 
to  great  advantage  in  fertilising  the  land  near 
its  banks  by  irrigation. 

The  Bhdne  gives  name  to  one  of  the  de- 
partments of  France,  fruitful  and  commer- 
cially important.  In  the  extreme  south  of 
this  department  are  the  famous  chestnut 
forests  which  yield  the  favourite  large  chest- 
nuts sold  in  Paris  by  the  name  of  mamns  de 
Ljfom,  The  valleys,  plains,  and  accessible 
slopes  are  carefully  cultivated,  the  products 
comprising  ahnost  everything  that  grows  in 
France,  except  the  orange  and  the  olive.  The 
mulberry  is  cultivated  for  the  production  of 
silk.  The  lower  slopes  of  the  hills  are  almost 
everywhere  planted  with  vines;  this  is  espe* 
daily  the  case  with  the  slopes  along  the  Sa6ne 
and  the  Bhdne,  from  the  neighbourhood  of 
Belleville  to  Condrieu.  This  region,  which 
includes  the  Moni-tPOr^no  called  from  its  rich 
wine  products,  contains  some  of  the  finest 
vineyards  in  France.  The  annual  produce  is 
about  17,000,000  gallons;  the  best  sorts  are 
those  called  C6te-Bdtie,  Boman^he,  Con- 
drieu, and  Sainte-Foy.  The  department  con- 
tains important  copper-mines  and  works  at  St. 
Bel  near  Arbresle,  and  at  Chessy,  a  small  place 
on  the  Azergue.  Goal  mines  are  worked. 
I^ad,  gold,  mangan^se^  rosk-ciystal,  porphyry. 


gniiite^  marble,  talc,  asbestos,  gypsum,  fhller's 
earth,  potter's-day,  excellent  building-stone, 
and  various  other  minerals  are  found.  The 
Mont-d'Or  contains  excellent  stone  quarries, 
and  is  noted  for  the  great  number  of  fossils 
it  contains. 

The  department  is  the  most  famous  spotin 
Europe  for  all  kinds  of  silk  manufactures,  in- 
duding  satins,  taffeta,  lutestrings,  vdvets, 
gold  and  silver  brocade,  crape,  gauze,  shawls, 
ribands,  hosiery,  &o.  This  trade  centres  at 
Lton.  There  are  also  important  manufac- 
tures of  plain  and  figured  muslins,  handker* 
chiefs,  silk  hats,  calicoes,  cotton  yam  and  twist, 
blankets,  gold  and  silver  lace,  small  'wares, 
straw  hats,  mineral  adds,  machinery  and  rnili 
work,  and  liqueurs.  There  are  besides  several 
dye  houses,  bleach-works,  type-foundries  and 
printing  offices,  breweries,  paper-mills,  glass- 
works, potteries,  and  plaster-mills.  The 
various  products  named  or  indicated,  toge- 
ther with  com,  wool,  brandy,  raw  silk,  broad 
doth,  linen,  lace,  hardware,  hides,  bar  and 
sheet  iron,  ironmongery,  timber,  planks, 
staves,  Sso^  form  items  of  an  extensive  com- 
merce, which  is  still  further  increased  by  the 
important  transit  trade  carried  on  by  means 
of  the  navigable  waters  of  the  department, 
and  by  the  railway  to  St  Menne. 

BHUBABB.  Long  as  this  valuable  medi^ 
cine  has  been  known,  it  is  remarkable  that  the 
species  of  Sheum  yielding  it,  and  of  which  the 
stalks  and  roots  consist,  is  yet  unknown ;  this 
is  in  consequence  of  the  best  spedes,  Turkey 
Bhubarb,  being  only  obtained  by  the  Bussians 
at  Eiachta  from  the  Chinese.  The  different 
species  of  rhubarb  are  important  plants,  not 
only  on  account  of  the  roots  being  so  exten- 
sively employed,  and  so  valuable  for  their 
medicinal  qualities,  but  also  on  account  of 
the  stalks  of  the  leavt»  being  now  so  much 
employed,  from  their  agreeable  acidity,  in 
making  tarts,  &o.  As  the  species  are  all  in- 
digenous in  cold  parts  of  the  world,  that  is, 
in  the  southern  parts  of  Bussia,  Siberia, 
Tibet,  the  north  of  China,  and  the  Himalayas, 
so  they  may  all  be  grown  in  the  open  air  of 
this  country,  and  several  are  cultivated  on  ac- 
count of  their  stalks.  Some  also,  both  in 
England  and  France,  are  cultivated  on  ac- 
count of  the  ^rootf  which  is  sold  as  Turk^ 
Bhubarb. 

As  the  particular  species  which  yields  the 
officinal  rhubarb,  and  even  the  predse  place 
of  its  growth,  are  not  known,  we  can  only 
speak  of  the  drug  as  it  is  brought  to  market. 
There  are  six  well  marked  varieties,  viz. 
Bussian  or  Turkey,  Dutdi  Trimmed,  Chinese, 
Himalayan,  English,  and  French.  Of  the 
first  sort  the  greater  portion  at  preaent  oomea 
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from  %U  Peterabtu^,  tod  ia  ddnomitiifted 
Mns^vitoi  Bokharian,  or  Siberian  rliubarb ; 
whUo  a  part  hAs  always  formed  one  of  the 
imporUi  from  China  into  Bokhara,  whence 
passing  to  Smytna,  it  li  known  in  £iu*ope  a3 
Turkey  Rhubarb^  which  name  it  eommonly 
bears  in  the  shops.  This  kind  varies  much 
in  iiize  and  appearanoei  the  pieces  being 
cylindrical,  spherioal,  flat,  or  irregular,  from 
two  to  three  inohes  long,  one  to  three  broad, 
and  one  to  tliree  thick.  The  smaller  pieces 
are  pioked  oat,  being  preferred,  while  the 
larger  pieces  and  the  dust  are  employed  ibr 
powdering.  Holes  are  remarked  in  many  of 
the  piecee,  of  whieh  one  oosasionaDy  extends 
entirely  through,  the  others  only  partially; 
the  ftn'mer  having  been  made  in  order  to 
suspend  the  piece  in  drying,  the  others  in 
examining  the  quality.  This  kind,  and  pro- 
bably  the  other  sorts,  is  frequently  worm- 
eaten,  owing  to  the  ravages  of  a  small  beetle. 
DutcA  Ttimmed  Bhubarb^  caned  also  by  some 
Writei*  PertiMH  Bkubarh^  and  i9Mla»ian,  occurs 
in  flat  or  TOu'nd  pieces,  and  is  not  much  dif- 
ferent in  ai^earanoe  from  the  preoeding,  but 
it  reaehes  Europe  through  Canton  and  Singa- 
pore. Chinete  or  JSasi  Indian  Rhubarb,  termed 
in  commerce  half-irimmed  or  u/Urimme4  rhu- 
barb, rarely  presents  an  angular  character, 
but  oecnrs  in  rounds  or  flats.  The  best  pieces 
are  heavier  and  more  compaet  than  those  of 
the  Russian  kind,  and  the  odour  is  much  less 
powerful  and  leas  aromatic.  ffimtilajfan 
Mhuharh  is  not  known  as  a  commermal  article 
in  this  country,  nor  is  it  even  an  article  of 
large  consumption  in  India,  where  it  sells  for 
only  one  tenth  of  the  best  rhubarb,  resemb- 
ling in  quality  the  Russian,  and  which  is 
fbund  in  India.  Enffiiah  MKubar^  occurs  in 
two  states,  drenscH  or  trimmed  so  as  to  resemble 
the  Russian  kind,  and  itiek  rhubarb.  The 
first  is  grown  at  Banbury  in  Oxfordshiro,  and 
is  frequently  used  for  the  show-botfles  in 
druggists'  windows,  and  often  sold  in  the 
streets  of  London  for  Turkey  Rhubarb,  by 
persons  dressed  up  as  Turks.  Stick  Rhubarb 
is  sold  in  the  herb  shops,  and  is  in  long 
pieces.  French  Bhttbarb  is  not  brought  into 
this  country. 

About  800,000  lbs.  of  rirabarb  are  imported 
annually.  ^ 

RIBBON  MANUFACTURE.  Btbbon,  or 
Blhand,  is  the  well  known  name  for  a  long 
narrow  web  of  silk  worn  for  ornament  and 
use.  Ribbons  of  linen,  worsted,  and  goM  or 
silver  thread  were  formerly  included  in  the 
term,  but  it  is  now  generally  confined  to  those 
made  of  silk.  Paris,  Tours,  Lyon,  and  Avig- 
mm,  w«re  originally  tlie  chief  seats  of  the 
iMoa  Inde ;  the  two  last  eiti«  were  rivals 


until  the  y^ar  172^,  when,  piutly  owing  to  tke 
regulations  which  the  jealous  Lyonnese  had 
prevailed  upon  the  government  to  make  in 
their  fkvour,  and  partly  to  a  plague  of  tiro 
years*  continuance,  the  trade  of  Avignon  vts 
ruined,  and  in  great  measure  transferred  to 
Lyon.  At  Paris  the  master  ribbon-weaken 
were  inoorporated  into  a  company,  under  the 
designation  of  tiMsntittn  rubttmer»  of  the  town 
and  suburbs  of  Paris.  Figured  ribbons  wers 
made  chiefly  at  Paris.  The  ribbons  called 
doubU  ii»t&  (double  warp),  which  were  ora- 
sidered  the  richest  and  best,  were  made  at 
Tours.  Before  the  revocation  of  the  Edict  of 
Nantes,  ihe  ribbon-looms  of  Tours  amoanted 
U>  ftOOO;  bat  this  measure,  which  banished 
the  Protestants,  banished  with  them  their 
trade,  and  both  Tours  and  Lyon  sufifored 
Hcverely  from  ite  eflbcta ;  but  the  trade  of 
Lyon  afterwards  revived.  In  1881  the  number 
of  ribbon  manulhoturera  at  St.  fetle&iie  and 
St.  Ohamond  was  900.  The  n  umber  of  ribbon 
^ms  in  these  towns  and  the  surrooiidiDg 
district,  which  in  1812  was  OOOO,  had  increased 
to  99,000.  Their  daily  produce  WM  850,000 
ells.  There  are  three  kinds  of  loems  in  qm 
in  that  diiitrict;  1st,  tbe  old  unimproved 
single-hand  loom  eaOed  ha$»eKs9e^  emplo/ed 
for  plain  satins  and  sarsenets,  dnd,  the  sin^e 
hand  loom  called  hauUtiBte^  genendly  appfied 
to  produce  lai^  patterns.  3rd,  the  hM-bvr, 
or  bat  lo&mj  employed  in  sarsenets,  velvetsi 
sarsenet  galoons,  stout  and  )i|^t  satin,  and 
striped  gauzes.  There  are  now  few  ribbons 
made  at  Lyon,  many  of  the  ribbon- looms 
being  now  employed  in  weaving  shawls.  Tbe 
best  ribbons  made  in  France  are  chiefly  for 
the  English  market ;  the  home  eonsttinptioa 
being  of  the  less  costly  kind. 

The  making  of  ribbons  and  small  artiohis 
in  silk  long  preceded  in  Engiafid  that  of  broad 
silk.  The  trade  was  prindpally  in  tbe  baods 
-  of  women  i  and,  like  a  slek^  plant  of  ioT&^ 
growth,  it  appears  to  have  constantly  demaaded 
props  and  support,  whieh  have  howeter  berti 
removed  by  recent  reft^TM  of  the  ^'' 
Coventry  has  become  the  ^lindpal  seat  of  tbe 
ribbon  manufhetuTQ  in  this  country. 

The  weaiving  is  done  ofr  several  syitems^ 
We  shall  desoribe  thesd  somewhat  in  deiaiJi 
as  the  ribbon  trade  lUitstratestiM  ehfeTpoiBts 
in  ihe  silk  manufaelare  generaDy.  n« 
VntkrkMaf  ^yufcwi  applies  bow  only  to  lb« 
sing1e4kand  trade  in  the  oouutiy  Artrifts.-- 
Bed#orth,  Nuneaton,  HartshiU,  Ae.:  »  v\h« 
same  that  the  French  have  empk>yed  now 
the  days  of  Colbert  Aoeorihtg  ♦»  *"  P'*J^ 
the  undertaker,  or  master-weafver,  receives  w 
silk  dyed  in  the  haak  from  the  aaaafsctvtf, 
and  rttums  itin  flnblMd  riMotts 
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aU  th#  istfrm^difttd  ^pdratioos  b«tAg  ixidluiM 
in  the  prio^  of  weavuaig — iwo-Uorcb  of  whioh 
«i«  p^d  to  Ibe  jourskey-hand  for  bis  labour. 
Xbjrae-fotirthp  of  tbe  8iQgle-h«&d  weavers  we 
women,  and  nearly  one  half  of  the  remainder 
are  youtha  under  20.  Boys  and  girls  are  oon< 
sidered  oompeten(  weavers  at  16  or  17.  On 
the  «/oiffw«y-  Work  SjfaUm^  \ij  whioh  the  great 
proportion  of  the  engine-looms  in  Covontiy 
(md  ite  neighbourhood  are  worked,  tlie  manu- 
facturer gives  the  lolk,  already  wound  end 
wsrped,  to  the  *  flrsUband  journeyman,'  who 
is  also  the  owner  of  the  looms.  The  shoot 
silk  is  given  in  hank,  for  the  winding  of  wbioh 
the  manufaoturer  idlows  Id,  per  o^.,  besides 
the  price  for  weaving,  in  whioh  u  included 
*  (he  filling,'  or  the  winding  of  the  shoot  on  the 
small  revolving  pins  within  the  shuttles.  About 
one-foorth  of  the  hands  employed  on  this  sys- 
tem are  women.  On  the  Hand-Fadvrif  System 
the  manufacturer  is  the  owner  of  the  looms. 
The  *  journey-hands  work  them  in  the  <  loom- 
shop'  of  the  proprietor,  who  gets  the  winding 
and  warping  done  at  his  own  charge,  leaving 
only  the  fllliog  to  the  weaver,  whioh  is  included 
in  tbe  price  of  his  work,  and  is  often  done  by 
very  young  children.  A  modem  innovation, 
encouraged  by  the  last  system,  is  the  eiuploy- 
ment  of  two  hands  to  a  loom,  tlie  one  being 
occupied  uninterruptedly  in  *  shooting- down,' 
or  passing  the  shuttle  and  making  the  ribbon ; 
the  other  in  'picking  up,*  or  fastening  broken 
threads,  picking  out  knots,  &c.  On  the  Sieam- 
Fadory  Sifstem  the  manufacturer  gets  every 
preparatory  process  done ;  and  by  the  steam- 
power  one  half  of  tbe  weaving  process  itself 
-»the  shooting  down ;  all  that  is  left  to  tlie 
weaver  being  the  picking  up  and  super- 
intendence. 

The  Dutch  Enyint'Loomj  for  weaving 
ribbon^  was  introduced  about  eighty  years 
ago.  In  this  loom,  instead  of  one  piece  of 
ribbon  only,  several  are  woven  at  once,  four  of 
tlie  broadest  width,  or  as  many  as  twenty-four 
of  the  narrowest,  Each  warp  has  a  separate 
ahuttle.  The  batten  extends  acro.ss  the  whole 
width  of  the  loom ;  the  shuttles  slide  witliin 
grooves  made  in  the  batten;  the  driver  is 
worked  horizontally  backwards  and  forwards 
by  a  handle.  At  each  motion  the  shuttles  are 
propelled  by  the  cross  bars  of  the  driver  across 
their  proper  warps  in  the  corresponding  direc- 
tion. The  loom  is  worked  by  the  hands,  and 
with  treadles  for  the  feet^like  the  single-hand. 
The  iL-la-bar  or  Bar-Loom^  was  invented  and 
introduced  into  St  £tienne  by  two  Swiss 
brr)thers  about  seventy  years  ago.  It  is  a 
hand  power-loom  worked  by  means  of  a  long 
transverse  handle  or  bar,  which  extends  along 
the  ihmt  ol  the  loom,  and  is  connected  with 
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wheels  on  eiich  tide,  which  oommunioata  tha 
motion.  Tbe  shuttles  are  driven  by  means  of 
a  rack  and  pinion  across  the  wivpa.  Figures 
on  ribbons,  as  in  other  fabrics,  are  ehiefly 
formed  by  omitting  the  regular  Grossing  of 
tbe  warp  and  shoot  in  silch  a  manner  that  a 
differenoo  of  ietztore  shall  occur  in  the  weh 
so  as  to  madi  out  any  pattern.  This  Is 
effected  in  the  single-hand  loom  by  a  multi. 
plication  of  treadles  oonneelsd  witli  the  lisses 
by  which  the  different  portiana  of  warp  are 
alternately  raised.  Por^  treadles  have  been 
sometimes  required  to  form  an  intrloaie 
pattern.  SmaJl  figures  produced  in  this 
manner  are  called  Xfy«.  To  exeeute  more 
complicated  patterns,  an  intricate  arrangement 
of  the  loom  is  neeeasaiy. 

Bibbons  are  made  according  to  a  fixed 
standard  of  widths  designated  by  different 
numbers  of  pence,  which  onoe  no  doubt 
denoted  the  price  of  the  article,  but  at  present 
hsve  reibrence  only  to  its  breadth.  The 
French  distinguish  tlieir  widths  by  simple 
numbers.  All  dressed  ribUma,  as  satins, 
gauzes,  &c.,  are  made  in  the  loom  one-twelfUi 
of  an  inch  wider  than  sarsenets,  in  order  to 
allow  for  the  diminution  of  breadth  whioh 
results  fnim  the  lengthwise  stretching  which 
they  receive  in  the  operation  of  dressing. 
Fine  gauzes  require  an  allowance  of  two* 
twelfths.  French  fancy  ribbons  are  generally 
made  and  sold  in  garmUmrct^  that  is,  a  broad 
and  narrow  piece  taken  together  of  the  same 
pattern.  Sarsenet  and  ZutcMtring  ribbons  ai*e 
made  by  the  simple  and  regular  alternation  of 
the  warp  and  shoot,  as  in  plain  clotli,  caUfd 
technically  grounds  By  Grogrgm,  ( French  grot- 
graint)  is  meant  a  vai*iation  in  the  texture 
caused  by  the  warp  tbresds  passing  over  two 
of  the  shoots  at  once,  taking  up  one  only : 
this  often  finishes  the  edge  of  a  ribbon. 

The  figures  are  frequently  produced  in  a 
different  colour  from  the  ground  by  tlie 
mixture  of  colours  in  the  warp;  tbe  colour; 
being  warped  separately.  In  the  intervals  ot 
the  figures  the  coloured  threads  are  carried 
along  the  under  side  of  tbe  ribbon ;  and  it  is 
said  to  have  a  double  or  treble  figure,  accord- 
ing to  the  number  of  colours  passing  through 
each  dent  A  change  of  colour  in  tbe  shoot 
is  efiected  by  the  use  of  different  shuttles.  In 
brocades  the  figure  is  made  by  small  additional 
shuttles,  thrown  in  partially  acrass  tlxe  ribbon 
as  the  pattern  may  require ;  the  connecting 
threads  of  shoot  being  clipped  off.  By  Danuuk 
is  meant  the  laying  of  the  warp  over  the  shoot 
to  form  tlie  figure  in  the  manner  of  satin* 
Some  fancy  ribbons  are  of  plain  texture,  but 
varied  in  colouring ;  they  are  shot  or  woven 
in  shades,  stripes,  bars,  or  chsqaosi  called  in 
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the  trade  Plaids ;  these  last,  which  require 
the  shattle  to  be  changed  veiy  fineqnently,  are 
still  made  in  the  single-hand  loom.  In  Shot 
^bbons  the  warp  and  the  shoot  are  of  diffe- 
rent colotirs.  Cloudmg  is  a  peculiar  manage- 
ment in  the  dyeing  by  which  a  change  of  hue 
is  produced  in  the  same  tliread  of  silk.  In 
Clunk  ribbons  the  figures  are  printed  or 
painted  on  the  warp  alter  it  is  prepared  for 
the  loom,  and  afterwards  woven  in  by  the 
shattle.  Ribbons  are  watered  by  passing  two 
pieces  together  between  two  i^linders,  one  of 
which  has  a  heater  within  it.  OaUoom  and 
Doubles  are  strong  thick  ribbons,  principally 
black,  used  for  bindings,  shoe-strings  &c. 
The  narrow  widths  are  called  Galloons ;  the 
broader.  Doubles.  Ferrets  are  coarse  narrow 
ribbons  shot  with  cotton,  used  for  similar 
purposes.  In  gold  and  silver  ribbons  a  silk 
thread  of  similar  colour  is  wound  round  by  a 
flattened  wire  of  the  metal,  and  afterwards 
woven.  Lyon  was  particularly  celebrated  for 
its  fabrics  of  this  kind. 

The  number  of  persons  employed  in  ribbon- 
making  in  Coventry,  including  winders  and 
warpers,  was  estimated,  in  1838,  at  6000  or 
7000 ;  and  in  the  rural  parishes,  at  10,000  or 
11,000.  It  has  since  varied  considerably, 
according  to  the  fluctuations  of  the  ribbon- 
trade. 

The  ribbons  imported  into  Great  Britain  in 
1850  amounted  to  the  following  quantities : — 

Silk  or  Satin  Ribbons        .    .  282,799  lbs. 

Gauze  or  Crape  Ribbons  .    .  44,531  lbs. 

Velvet  Ribbons 16,675  lbs. 

Most  of  these  are  imported  from  France.  Very 
few  EngUsh  ribbons  are  exported. 

RICE.  The  important  rice  plant  is  a 
native  of  India,  whence  it  has  been  introduced 
into  various  parts  of  the  world.  It  is  exten- 
sively cultivated  in  India,  in  the  south  of 
Europe,  and  in  the  southern  United  States ; 
and  less  largely  in  many  other  countries.  It 
requires  so  much  heat  combined  with  moisture 
that  it  cannot  be  profitably  cultivated  in 
northern  climates.  The  cultivation  in  India 
and  China  depends  either  upon  the  rainy 
seasons,  or  upon  irrigation ;  the  tanks  for  irri 
gadon  are  in  some  cases  quite  enormous,  being 
bounded  by  embankments  many  miles  in 
length.  The  best  rice-fields  are  never 
manured,  and  yet  they  yield  30  to  100  fold. 
They  are  usually  exensive  open  plains  through 
which  large  rivers  pass.  They  more  frequently 
depend  on  rain  for  irrigation  than  on  tanks. 
There  are  many  kinds  of  rice,  which  require 
different  modes  of  cultivation.  One  of  the 
principal  kinds  is  sown  in  June  or  July,  and 
transplanted  in  about  forty  days,  when  the 
plants  are  from  9  to  18  inches  high.  The  fields 


are  then  kept  ooastaotly  weL  When  Uie 
grain  is  ripe  the  water  is  drained  oflE^  and  the 
crop  is  cut  down  with  the  sidde ;  it  is  ^ther 
stacked  or  trodden  out  by  cattle.  The  grain 
is  preseived  in  pits  dug  in  high  ground  and 
lined  with  the  rice  straw.  There  are  osnaUy 
two  crops  in  a  year;  but  as  the  prodnce  is 
Tery  nncertaio,  the  growers  look  chiefly  to 
the  first. 

Of  the  kinds  of  rice  imported  into  England, 
the  CaroUna  is  the  best;  the  grains  are 
shorter,  broader,  and  boil  softer  than  the 
Palna  rice,  which  is  the  best  Indian  kind 
brought  to  this  countiy. 

Rice  is  no  doubt  the  grain  which  yields  food 
for  the  largest  portion  of  the  human  race,  but 
even  in  Hindustan  great  numbers  do  not  eat 
rice.  In  fiict  in  all  the  north-western  provinces 
wheat  is  the  principal  crop,  and  the  natives  eat 
wheaten  cakes.  It  abounds  however  in  nourish- 
ment, being  composed  almost  entirely  of  fecula, 
that  is,  96  per  cent,  and  therefore  cannot  be 
baked  into  bread ;  but  it  is  more  easily  eooked. 
It  is  light  and  wholesome,  and  easily  digested, 
and  might  form  a  much  larger  portion  of  the 
diet  in  Europe  than  it  does.  Europeans  in 
India  eat  it  at  breakfast  as  well  as  at  other 
meals,  and  with  fish  as  fluently  as  with 
their  curries. 

About  976,196  cwts.  of  rice  were  impofted 
m  1849,  and  785,692  cwts.  in  1850. 

RICE-MILL.  When  rice  has  been  culti- 
vated and  gathered,  some  sort  of  mechanism 
is  requisite  for  the  removal  of  the  husk.  The 
Chinese  and  Hindoos  beat  the  grain  in  a  kind 
of  rude  mortar  of  stone  or  earthenware,  with 
a  conical  stone  attached  to  a  lever  worked  by 
the  hand  or  foot.  Sometimes  several  such 
levers  are  moved  by  arms  projecting  from  the 
axis  of  a  water-wheel.  This  process  being 
uncertain  and  tedious,  the  preference  has  been 
given  of  late  to  a  miU  in  which  the  stones  are 
placed  at  such  a  distance  asunder  as  to  detach 
the  shell  without  crushing  the  grain;  the 
stones  being  inclosed  in  a  case  which  prevents 
the  Aspersion  of  the  rice  by  the  rapid  roUtion 
of  the  machine.  The  rice  is  thrown  out  of 
the  case  by  an  opening  in  its  side,  and  con- 
ducted over  a  sieve  that  separates  the  dust ; 
after  which  it  is  made  to  fall  in  a  gentle  stream 
exposed  to  a  current  of  air  produced  by  revol- 
ving fanners,  and  is  thereby  separated  from 
the  husk.  After  the  removal  of  the  husk,  the 
grain  is  exposed  to  the  action  of  a  whitening 
machine,  which  removes  the  inner  cuticle, 
or  red  sldn,  remaining  on  the  surface  of  the 
grain. 

One  of  the  English  methodn  consists  in 
breaking  the  husk  by  mill-  stones,  and  removing 
the  red  orUcI^  by  heating  or  titnrating  in 
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mortars ;  the  latter  operation  being  aided  by 
mixing  a  quantity  of  the  husks,  well  dried, 
with  the  grain,  which  obviates  an  inoonyenience 
occasioned  by  the  glutinous  character  of  the 
r^L  coating.  The  reitise  matter  and  the 
broken  grains  are  then  separated  by  a  peculiar 
kind  of  screen,  and  the  rice  is  finally  cleansed 
and  polished  by  rotating  in  a  madune.  In 
another  method,  the  first  operation  is  per- 
formed  between  one  millstone  and  a  piece  of 
wood  of  precisely  similar  shape,  and  the  sub- 
sequent removal  of  the  dark  pellicle  is  effected 
by  rubbing  between  flat  wooden  sur&ces 
coverv^  with  sheepskin.  In  a  third  method, 
the  rice  is  allowed  to  enter  the  upper  end 
of  an  inclined  cylinder  by  a  hopper,  and  the 
mutual  attrition  of  the  grains,  as  Uiey  pass 
between  ban  which  are  revolving  in  the  oppo- 
site direction,  causes  the  separation  of  the 
husks,  which  are  removed  by  a  current  of  aur 
as  the  grain  falls  into  a  bin  under  the  lower 
extremity  of  the  cylinder. 

RICK  VENTILATOR.  The  formation  of 
a  rick  of  harvested  produce  is  comparatively  an 
easy  matter;  but  the  preservation  of  the  rick 
from  ii^uries  by  heating,  rotting,  and  spon- 
taneous combustion,  is  an  imx>ortant  and 
difficult  subject  for  the  farmer's  attention. 
The  destruction  of  ricks  by  natural  heating  is, 
we  believe,  not  covered  by  fire-insurance ;  so 
that  the  farmer  is  left  to  his  own  resources. 
In  the  case  of  barley  ricks,  the  grain  is  fre- 
quently discoloured  and  deteriorated  in  Talue, 
by  the  too  great  heat  of  the  interior  of  the 
rick.  In  the  case  of  hay  ricks,  a  large  portion 
is  frequently  cut  away  and  destroyed  or  injured, 
to  prevent  the  rest  from  taking  fire. 

It  has  been  lately  proposed  to  obviate  these 
evils  by  vaUiktHng  the  rick ;  and  an  instru- 
ment has  been  invented  for  efiSscting  it,  and 
patented.  The  instrument  makes  a  ventilating 
chimney  or  flue  in  the  rick  in  any  part  where 
it  is  suspected  of  being  too  much  heated.  A 
Iiole  is  bored  fh>m  the  top  to  the  middle  or 
the  bottom  of  the  rick,  forming  a  clear  cir- 
cular aperture,  which  tends  to  cany  rapidly 
off  the  heat  from  the  suzrounding  hay  or  com. 
The  instrument  has  a  long  shaft,  with  a  cross 
end  for  working ;  and  at  the  lower  end  of  the 
shaft  is  an  apparatus  somewhat  like  a  patent 
corkscrew,  or  one  of  the  many  sorts  of  boring 
tools,  by  which  a  hole  is  bored  and  the  loose 
material  cleared  away. 

RIFLE,  or  RIFLED,  is  a  term  applied 
to  muskets  or  pieces  of  ordnance  when  their 
bores  are  fmrowed  with  spiral  grooves ;  the 
grooves  or  channels  being  formed  by  a  machine 
which  scrapes  awqr  the  substance  of  the 
barrel  interiorly  in  parallel  and  serpentine 
direotioDfl. 


The  object  to  be  attained  by  this  grooving 
may  be  thus  explained.  A  bullet  made  of 
lead  oast  in  a  spherical  form,  according  to  the 
practioe  till  lately  followed,  having  unavoidably 
some  irregularities  on  its  surface,  and  fre- 
quently, firom  unequal  expansion,  a  cavity  in 
the  interior ;  it  follows  that,  when  such  bullet 
is  discharged  from  a  common  musket,  it  devi- 
ates  continually  froxn  the  direction  which  it 
should  take  by  gravity  and  the  impulse  of  the 
fired  gunpowder.  The  intention  therefore  in 
forming  spiral  grooves  within  the  barrel  of  a 
musket  or  piece  of  ordnance,  is,  to  produce  a 
rotatory  motion  of  the  shot  about  an  axis  which 
shall  coincide  with  the  line  of  its  path,  in 
order  that  the  unequal  pressure  of  the  atmos- 
phere in  its  front,  on  account  of  any  ixregula- 
rity  in  its  form  or  density,  may  coireot  itself 
at  every  half-revolution  of  the  shot  on  such 
axis.  The  number  of  spiral  channels  in  a 
rifle-musket  is,  in  general,  two;  and  one 
revolution  of  the  spiral,  in  the  whole  length 
of  the  bazrel  (=30  inches)  is  considered 
suffidenL 

The  most  general  practice  of  late  has  been 
to  press  the  bullets  (by  means  of  the  ramrod) 
into  the  barrel  upon  a  piece  of  greased  cloth 
or  leather  (called  the  j»2atl«r;.  But,  at  present, 
rifle-bullets  are  made  with  a  projecting  zone 
which  surrounds  them  on  the  cixoumference 
of  what  may  be  called  a  great  drdle.  The 
pieces  are  loaded  at  the  muzzle,  and  the  parts 
of  the  zone  which  are  diametrically  opposite 
to  one  another  are  those  which  pass  along 
the  two  grooves  in  the  barreL 

BuUets  for  common  muskets,  as  well  as  for 
rifle-barrels,  are  not  now  cast  in  their  actual 
forms,  but  are  made  from  l&d  which  has 
been  previously  cast  in  cylindrical  rods.  The 
bullets  are  then  formed  by  compressing  the 
rods  between  two  revolving  cylinders.  The 
pressure,  by  forcing  the  particles  together, 
fills  up  any  vacuities  which  may  form  them- 
selves in  the  rods  during  the  cooling  process, 
and  probably  renders  the  density  of  the  ball 
nearly  uniform.  Bullets  and  balls  have  occa- 
sionsJly  been  made  of  other  than  a  spherical 
form,  as  experimental  means  of  determining 
the  best  form  for  ensuring  a  direct  course. 

RIGA  is  a  very  important  commercial 
town,  one  of  the  principfd  indeed  in  Bussia. 
The  numerous  ships  in  the  river  Diina,  the 
busUe  in  the  streets,  and  the  well- stocked 
warehouses  and  shops,  are  indications  of  the 
extensive  trade  of  which  Biga  is  the  centre ; 
it  is  in  fact,  next  to  St  Petersburg,  the 
greatest  emporium  of  foreign  commerce  in 
the  empire.  The  exports  consist  of  the  great 
staple  articles  of  Russian  produce,  com, 
\  timber,  flax,  hemp,  linseed,  tallow,  Bussiaa 
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lOBlheri  Bod  saU-doth.  Thi  totel  itSM  bf 
tb«  exports  in  1649  was  d,7aO,00(M.  against 
2,J30,000<.  in  1848.  In  these  were  ineluded 
44,700  tons  of  flax ;  15,260  tons  of  hemp ; 
81)703  barrels  of  sowing,  and  355,000  quarters 
of  crashing,  linseed ;  11,500  quarters  of  hemp- 
seed  ;  274,900  quarters  of  com,  chiefljr  bariey, 
o«ts,  and  rye ;  85  tons  of  quills ;  410  eaigoes 
of  timber  and  staves;  and  1700  tons  of 
hempen  and  flaxen  tow.  The  sale  of  linseed 
or  flax-seed  ftir  sowing  in  other  eonntties 
forms  a  remailiably  large  item  in  Biga  eom- 
meree.  Between  1841  and  1850  the  quantitjr 
so  BoldTsried  from  66fiOO  to  177/)00  barrels. 
The  largest  sale  ii  to  England  which  took 
50/100  barrels  in  1850.  In  the  pravions  jrear 
'  1849,  1799  Tessels  arrived,  and  1677  left  the 
harbour. 

The  value  of  the  imports,  ooosisting  of 
colonial  produce,  woollens,  calicos,  silks,  wine, 
Aa.f  is  not  above  one-third  of  the  value  of 
the  exports.  About  two-thirds  of  the  ships 
that  enter  the  port  arrive  in  ballast  Riga 
has  now  considerable  manufactories  of 
woollieB%  cotton  goods,  tobacco,  starch,  looking- 
glasses,  and  iron  wares ;  it  has  also  sugar- 
reftning  houses. 

BIOeiNa.  This  is  the  name  given  to  the 
whole  of  the  ropes  and  cordage  of  a  ship.  It 
is  divided  into  two  kinds— the  MkuuUng  and  the 
running  rigging.  The  standing  rigging  com- 
prises all  the  $kroiuk,  ttayt^  baekstays,  end 
other  fopee  which  are  emplojred  to  maintain 
the  masts  and  bowsprit  in  their  proper  position, 
and  which  remain  pretty  nearly  in  a  constant 
stale,  whether  the  ship  is  ia  ftiU  sail  or  all  the 
sails  are  f^led.  The  running  rigging  com- 
prises the  yarions  ropes  called  bntccij  ihevts, 
Uuk$j  halffordt,  bynUlneM^  Sce.^  which  ore  at- 
taohed  to  different  parts  of  the  ma<its,  yards, 
sails,  and  shrouds;  and  are  employed  prin- 
cipally in  furling  and  nnfOrling  the  sails  for 
the  purposes  of  navigation.  The  ropes  are 
called  eabUt,  ropes,  or  linet^  according  to  their 
diameter ;  bqt  every  rope  in  a  ship  has  besides 
this  its  own  distinctive  name. 

The  occupation  of  a  Rigger  is  intermediate 
between  those  of  a  ropo-maker  and  a  ship- 
builder, and  distinct  from  both ;  he  takes  the 
coik  of  rope  as  prepared  by  the  former,  and 
adapts  them  to  the  various  requirements  of  a 
ship.  A  rigging-hotue  (snch  as  may  be  seen 
in  most  large  ship  yards)  is  a  place  provided 
with  tackle  for  stretching  the  ropes,  and  with 
the  necesxaxy  instruments  for  attaching  the 
blocks,  rings,  Ao,  Tlio  cordage  employed  for 
a  large  Sast  Indiaman  weighs  several  tons, 
•nd  some  of  the  ropes  are  four  inches  in 
diameter:  the  banding  and  flxhig  of  such 
A^pM,  thorsfore,  reqaiiw  the  aid  of  powerfnl 


frnplamanis.  Much  of  the  cordage  nndergofo 
a  process  called  $erving^  whic^  consists  in 
binding  a  small  rope  very  tighdy  round  i 
larger  one,  to  preserve  it  both  froni  rottug 
and  from  any  friction  to  whicli  4t  may  b« 
exposed.  The  substance  thus  bound  rooni 
the  rope  is  not  necessarily  a  made-rope,  bat 
is  sometimes  made  of  old  canvss,  mit,pltt. 
hide,  or  spun-yam,  according  to  GircuDistanoe»: 
all  these  substances,  when  thus  employed, 
receive  the  name  of  tennct,  and  the  lurga 
rope  is  said  to  be  lerved  with  them. 

The  rigging  of  the  ship  is  applied  ia  iu 
proper  places  at  the  time  when  each  rop«  U 
wanted  to  serve  its  destined  purpose.  Ea£h 
most,  each  yard,  the  bowsprit,  and  vanoas 
other  parts  of  the  ship,  requires  its  own  pan- 
cular  ropes ;  and  the  ports — the  wood  and  tie 
hemp— ore  built  up  into  form  simultaneoa&lj. 
Other  matters  bearing  on  this  subject  ire 
notieed  imder  Bops  Makiho  and  Sbip 
Bunj>iMO. 

BIGIDITY  OF  BOPES.  When  a  stiff 
rope  is  bent  over  the  upper  part  of  a  wheel  «i 
pulley,  in  a  vertical  plane  for  example,  ib< 
weights  or  powers  applied  at  its  extremities* 
are  not  always  sufficient  to  draw  the  deseeodiog 
portions  into  the  positions  of  two  vertical  line»  i 
and  the  experiments  of  Coulomb  have  skovD, 
that,  with  ropes  consisting  of  80  tbreoU  u>d 
2 1  inches  in  circumference,  the  weights  ivqai- 
site  to  overcome  the  rigidity,  when  Uie  n>l^ 
passed  over  a  pulley  4  inches  diameter,  and 
were  strained  by  weights  equal  to  20  U'^- 
135  lbs.,  and  435  lbs.,  were  5  lbs.,  8|  lbs.,  and 
23  lbs.  respectively.  White  ropes  when  «t>^ 
are  more  stiff  than  those  whidi  are  drj,  ^^^ 
the  rigidity  of  ropes  is  great^  inereised  by 
tarring  them.  In  genend  the  wights  neces 
sary  to  overcome  the  resistance  of  tarred 
ropes  is  iiroportioual  to  the  number  of  t^-^ 
threads  of  which  they  are  composed.  Thi> 
rigidity  has  to  be  allowed  for  in  the  us.^  -f 
thick  ropes  in  engineering  works. 

BIVET3.  The  rivets  which  fasten  to?*  t '•  ^ 
plates  of  iron  and  other  ports  of  meebani^ci 
eire  usually  short  thiek  pieces  ol  boa  or  c'p 
per,  forged  or  drawn  into  the  shq>e  of  ar.'d. 
and  then  cut  off  to  the  proper  lengths.  Tht>-' 
are  used  either  cold  or  red  hot,  aooordins  < ' 
oironmstanees;  and  when  plao(*d  in  s  boh-. 
the  two  ends  of  each  rivet  are  expose<l  to  >n  i 
powerful  blows  (or  blows  on  one  end  win 
pressure  on  the  other)  as  to  form  a  burr  ^^ 
head  which  daaps  the  plate  tight^.  Tbe  tw^^ 
millions  of  riveU  in  the  Britannia  Brid£<' 
present  perhaps  the  most  remarimUe  example 
of  rivetting  yet  known.    [Mbmai  Bunessl 

BOADS.    The  Bomans  were  distingai^M 
by  the  vast  extent  and  solid  constiocliOB  « 
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thor  roads,  of  wbieh  teteral  thoBBluid  miles 
were  made  in  Italy  alone ;  while  etety  oonntty 
which  was  hrooght  under  their  sway  was  more 
or  less  inieraeeted  by  these  ezoellent  highways. 
The  solidity  of  their  eonstruction  was  fblly 
equal  to  the  boldness  of  their  design,  a  fact 
proved  by  the  existence  of  many  that  have 
borne  the  traiBe  of  nearly  two  thousand  years 
without  material  injury.  The  Romans  always 
gave  a  firm  foundation  to  their  roads,  by  ram- 
ming down  a  lajer  of  small  stones  and  broken 
brick ;  on  this  layer  a  pavement  of  large  stones 
was  laid,  either  squared  to  fit  dosely  around 
one  another,  or  eemented  into  a  hard  and  firm 
causeway. 

In  this  country  reiy  little  was  done  towards 
a  sound  and  scientific  constroction  of  roads 
until  the  beginning  of  the  present  century. 
The  Highland  roads  have  been  made  under  a 
commission  issued  in  1806,  and  have  been  of 
incalculable  benefit  in  opening  districts  which 
were  befbre  placed  almost  beyond  the  reach  of 
commercial  enterprise.  The  commissioners 
bare  constructed  about  1000  miles  of  excellent 
road,  and  much  more  than  that  number  of 
bridges.  The  Mokfkead  road  improvements 
were  commenced  in  1815,  under  Mr.  Telford; 
these  comprise  the  estid>lishment  between 
London  and  Holyhead  of  the  best  coach-road 
in  England,  in  which  principles  of  sound  con- 
Btruction  have  been  more  attended  to  than  in 
any  other  examples.  The  greatest  angle  or 
ascent  allowed  in  this  road  is  1  in  85 :  a  slope 
which  may  be  ascended  at  a  good  rate  of  speed, 
and  descended  at  twelve  miles  an  hour  without 
risk. 

The  JIfatfSflafntMd  roads,  named  from  the  in- 
ventor, exhibit  a  particular  mode  of  applying 
small  stones  to  the  surface.  Under  the  old 
method,  stones  of  irregular  sizes  and  shapes 
were  thrown  down  upon  the  soft  earth  of  a 
road,  and  became  mixed  up  with  it  in  tuoh  a 
way  as  to  form  a  very  irregular  road.  Mr. 
M^Adam  conceived  that  if  small  stones  of 
nearly  uniform  size  were  used,  they  would 
tend  to  lock  together  into  a  bard  and  compact 
mass,  forming  a  sort  of  crust  nearly  impervious 
to  water.  He  objected  to  any  kind  of  chalk  or 
earth  being  mixed  with  the  stone ;  but  the 
quantity  of  stone  must  depend  on  the  quality 
of  the  groimd  beneath ;  in  many  cases  a  layer 
three  feet  thick  has  been  required.  Mr.  Tel- 
ford employed  the  still  more  durable  system  of 
pladng  a  layer  of  hand-laid  larger  stones 
beneath  the  smaller,  so  as  to  form,  in  feet,  a 
iorl  of  two-fold  paving. 

It  has  been  fotmd  by  experiment,  that  a 
layer  of  hard  broken  stone  on  a  substratum  of 
stone  affords  easier  draught  for  horses  than 
vhare  tlie  substratum  is  of  earth;  and  that  a 


gravel  snrfaba  is  mere  trying  to  horses  than  a 
broken  stone  sutflMe.  As  a  general  rule,  the 
baldest  stone — sueh  as  basalt,  granite,  quaita, 
sienite,  or  poiphyfy-^is  fooBd  to  be  the  best 
Ibr  road-metal,  or  the  bfoken  stones  for  the 
sutftuse )  but  this  is  not  invariably  the  ease,  as 
some  hard  stones  tte  found  to  wear  mote 
rapidly  than  softer  but  tougher  stone.  lime- 
stone, slaty  stone,  and  saiidstone,  ana  all  un- 
fitted ibr  roads.  On  some- parts  of  the  Holy- 
head road  amall  cubes  of  iitm,  about  an  inch 
square,  are  placed  at  intervals  of  four  hsches 
among  the  stones,  and  well  packed  reulld  with 
small  chips  of  stone ;  they  have  been  found  to 
produce  a  vemai^bly  durable  road. 

Stone  tramways  have  oeoarienally  been  ap- 
plied  to  common  roads  with  great  advantage. 
They  consist  of  wheel-tracks  fbrmed  of  large 
blocks  of  stone,  usnally  graait^  over  which 
the  wheels  roll  smoothly,  while  there  is  an 
intermediate  broken  stone  road  fbrthe  horses. 
Iron  tramways  are  sometimes  used  ibr  a  simi- 
lar puipose.  The  saving  of  horse  labour  by 
these  tramways  is  remarkable.  Sir  John  Mac- 
neill  stated  in  1889 : — *^  If  a  tramway  were  con- 
structed of  iron  plates  the  whole  way  from 
Leeds  to  Birmingham,  a  eoaeh  carrying  six- 
teen Jiassengers  might  be  drawn  at  the  rate  of 
ten  miles  an  hour  with  only  two  horses ;  and 
one  horse  wotild  be  able  to  draw  a  post-cbaise 
more  easily  than  two  noir  can." 

The  pavements  of  towns  require  a  different 
mode  of  oonstraetion  from  the  roads  of  open 
districts.  They  must  aflbrd  the  means  of 
sweeping  or  cleaning,  and  thero  must  be  pave- 
ments besides  those  which  are  traversed  by 
vehicles.  Of  the  granite  paving,  the  wood 
paving,  the  asphaltio  paving,  the  inhabitants  of 
London  have  had  abundant  means  of  forming 
a  judgment  within  the  last  few  years,  for  they 
have  been  renewed  and  repaired  to  a  weari- 
some degree. 

It  is  supposed  by  many  persons,  that  if  stone 
or  iron  tramways  were  laid  down,  locomotives 
on  common  roads  would  have  had  much  more 
success  than  has  hitherto  attended  them. 
8uoh  locomotives  have  been  constructed  in 
considerable  variety  within  the  last  thir^ 
years;  but  although  mechanically  correct  in 
principle  they  have  not  come  into  use — owing 
partly  to  the  imperfect  state  of  the  roads.  The 
public  journals  have  recently  noticed  a  new 
road-locomotive  at  St  Etienne,  in  France, 
which  excited  much  attention  on  its  first  ap- 
pearance. It  was  invented  by  M.  Vetpilleux. 
On  its  first  journey  it  went  through  all  the 
streets  of  the  town  with  the  greatest  facility, 
under  the  moat  perfect  control  of  the  man 
sitting  in  front,  turning  it  to  the  right  or  left. 
Off  sending  it  backwvd  or  forward,  as  ho 
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pleased.  Two  cabriolets,  filled  irith  some  of 
the  Ixienda  of  the  inyentor,  were  attached  to 
the  cazriage,  as  was  afterwards  a  heavy  cart  of 
coals.  The  caixiage  weighs  two  tons,  and 
is  of  foor  horse  power.  It  runs  on  three 
wheels,  and  its  speied  is  10  English  miles  an 
hour.  Its  consumption  of  coke  per  hour  is 
from 20  to  25  kilogrammes.  Ithadleftthesame 
morning  Bive-de-Gier,  and  arriyed  at  St.  £ti- 
enne  by  the  old  Sorbiers  road,  which  is  badly 
kept  and  full  of  ruts.  The  carriage,  however, 
did  not  suffer.  A  new  vehicle  on  the  same 
principle,  but  of  a  12-horse  power,  is  now.  in 
course  of  construction:  it  will  be  able,  it  is 
said,  to  move  four  coal-waggons  with  a  weight 
of  12,000  kilogrammes.  It  is  intended  shortly 
to  employ  this  mode  of  locomotion  for  canying 
the  coals  of  Bessie  to  the  Bh6ne,  and  those 
of  Firminy  to  the  Lyon  Bailway.  The  cost 
for  doing  this  will  not,  it  is  calculated,  be 
more  than  one-half  of  that  of  the  ordinary 
mode  of  conveyance. 

BOASTING.  Thereisalitaechemistzyin 
the  art  of  cooking,  which,  while  it  has  engaged 
the  philosophio  mind  of  a  liebig,  cannot  be 
beneath  the  notice  of  others.  The  familiar 
modes  of  preparing  animal  food,  for  instance, 
deserve  a  little  study.  In  the  process  of 
broiliug  meat,  the  heat  is  applied  immediately 
and  suddenly  to  the  surface,  by  which  it  is 
hardened,  so  that  the  juices  of  the  meat  are 
greatly  retained,  evaporation  being  thereby 
prevented ;  while  in  roasting,  the  heat  is  ap- 
plied gradually,  the  watery  portion  is  evapo- 
rated, as  well  as  the  fat  melted  out  to  a  con- 
siderable extent,  till  the  progressive  browning 
and  hardening  of  the  surface  prevent  the 
taither  escape  of  the  juices.  The  loss  of 
weight  in  roasting  meat  is  much  greater  than 
by  boiling,  much  of  the  fat  being  melted  out 
and  water  evaporated,  but  the  nutritious  mat- 
ter remains  condensed  in  the  cooked  solid; 
whereas,  in  boiling,  the  gelatine  is  partly 
abstracted.  Boasted  meat  is  therefore  more 
nutritive  than  boiled  meat,  and  also  more  di- 
gestible. 

BOCK£T  is  a  cylindrical  vessel  or  case,  of 
pasteboard  or  iron,  attached  to  one  end  of  a 
light  rod  of  wood,  and  containing  a  compo- 
sition which,  being  fired,  the  vessel  and  rod 
are  projected  through  the  air  by  a  force  arising 
from  the  combustion. 

Bookets  have  long  been  used  as  a  means  of 
making  signals  for  the  purpose  of  communi- 
cation when  the  parties  have  been  invisible 
from  distance  or  darkness;  and  they  have 
occasionally  served  the  important  purpose  of 
determining  the  difference  of  longitude  between 
two  places.  Bockets  have  also  been  con- 
structed for  the  purpose  of  being  used  in 


warijfire,  and  puch  missiles  were  so  emplojed 
for  the  first  time  at  the  battle  of  Copenhageo, 
in  1807.  Signal  rockets  are  made  to  wtigh 
half  a  pound,  one  pound,  or  two  pounds ;  ind 
the  one  pound  rocket  is  about  16  inches  long. 
The  i-od  is  generally  attached  near  the  base, 
on  one  side  of  the  rocket,  and  its  length  » 
about  8  feet.  The  compouti<m  with  vhidt 
the  cylinder  is  filled  consists  geneislly  of  salt- 
petre, sulphur,  and  charcoal  or  gunpovder, 
and  the  composition  which  produces  wbst  are 
called  the  stars,  consists  of  sal^tre,  sulphur, 
antimony,  mealed  powder,  and  isinglass.  The 
latter  is  dissolved  in  one  quart  of  vinegar,  aft^r 
which  one  pint  of  spirit  of  wine  is  added,  and 
then  the  mealed  composition  is  mixed  with  the 
liquid  till  the  whole  becomes  like  a  stiff  pa&i«. 
The  burning  composition  acting  at  the  head, 
and  at  the  opposite  end  of  the  rocket,  prodac<?^ 
impulsive  forces  in  opposite  directions;  but 
sundry  perforations  at  the  lower  extremity,  by 
allowing  the  fire  to  escape  there,  nearly  de- 
stroys the  pressure  against  the  lower  end,  and 
thus  the  pressure  at  the  head  is  almost  whoUy 
effective  in  giving  a  forward  motion  to  the 
rocket.  The  rod  serves  to  guide  it  in  its  flighti 
the  resistance  of  the  air  pezpendiculariy  to  its 
length  checking  any  vibrations  which  may  be 
caused  by  inequalities  in  the  action  of  the 
burning  composition. 

Bockets  whose  diameters  vaxy  from  i  to  2 
inches  have  been  found  to  ascend  vertically  to 
the  height  of  about  500  yards,  and  those  whose 
diameters  vary  from  2  to  3  inches  have  as- 
cended to  the  height  of  1200  yards.    The 
distances  at  which  rockets  can  be  seen  vary 
from  35  to  40  miles;  and  the  times  of  ascent, 
from  7  to  10  seconds.   Sockets,  to  be  emploijcA 
as  military  projectiles,  were  invented  by  Sir 
William  Congreve,  and,  in  the  British  artiUeiy 
service,  a  body  of  men,  called  the  Bftcke^ 
Troop,  has  been  organised  expressly  for  their 
management    From  their  form  they  pene- 
trate  to  a  considerable  depth  when  fired  agaii^^ 
timber  or  earth :  12-pounder  rockets,  after  a 
range  of  1260  yards,  have  been  found  to  ent^ 
the  ground  obliquely  as  far  as  22  feet.    As 
used  in  pyrotechnic  exhibitions,  rookeU  alw»« 

have  pasteboard  cases. 
BOLLEBS.    Cylindrical  roUeraarouMd  tor 

very  many  purposes  in  tlie  arts,  especially 
where  two  are  employed  in  contact.  If  one 
roUer  is  rotating  on  its  axis,  and  if  "oth^  b^ 
brou«ht  close  to  it,  suxface  to  surface,  with  the 
axerparaUel,  the  second  roller  will  be  m-ae  ^^ 
rotate  in  an  opposite  direcUon  from  the  fix^. 
this  property  is  often  made  use  of  m  Uaw- 
mitiing  and  it^versmg  motoon,  Jj^^^ 
DTiHii^  at  the  cotton  pnnt  worics,  the  pass- 
i^g  Tike  doth  between  two  qyUnda«,  one 
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of  which  is  engraTed  and  supplied  with  eoloar, 
Btiffices  to  pxint  the  cbth.  In  bookbinduig, 
or  rather  in  pressing  the  sheets  for  the  book- 
binders, a  roller-press  affords  an  immense 
power :  this  consists,  in  pzindple,  of  two  rollers 
rotating  nearly  in  contact,  and  pressing  be- 
tween them  the  qtdre  of  leaves.  In  all  kinds 
of  metal  working  the  pressure  of  two  rollers  Ib 
employed  to  flatten  a  mass  of  metal  into  slabs, 
sheets,  or  ribbons.  If  the  surface  of  one  or 
both  rollers  be  grooved  in  a  direction  trans- 
verse to  the  axis,  any  substance  passed  between 
the  rollers  will  assume  a  form  corresponding 
with  those  grooves.  It  is  in  this  way  that 
TBHway  bars  are  made ;  the  iron  is  first  passed 
between  rollers  grooved  so  as  to  produce  a 
square  bar,  and  then  through  other  rollers  so 
grooved  as  to  give  the  contour  of  a  railway 
bar.  All  such  modes  of  compression  have 
a  tendency  to  increase  the  leogth  of  bars 
according  as  the  width  and  thickness  are  di- 
zninished. 

In  agricultural  matters  the  roller  is  often 

used  singly,  and  generally  as  a  weight.    In 

tbe  common  garden  and  road  roller  a  heavy 

cylindrical  mass  is  employed  to  press  the  earth 

®*'  ei*»vel  of  a  path  smooth  or  level;  it  is 

aoznetimes  made  of  stone ;  but  sometimes  a 

-nollow  iron  cylinder,  weighted,  if  necessary, 

"T?^**  stones.    A  roller  is  sometimes  used  over 

^^•^fields,  whose  surface  is  covered  with  teeth. 

©22*^?^?*°®*^''  Patent  Serrated  BoUer  and 

re^^^^^^^'    ^"^^  ^^^  is  ^«7  ^eavy,  and 

»«^S^^  **^'®o  horses  abreast  to  work  it  over  a 

j,,^s^P***^hed  field ;  the  surface  of  the  roller 

' be«B  ^  ^»e«kup  the  doda  of  earth  which 

^^^.  turned  up  by  the  plough.    It  also 

^▼e  solidity  to  loose  soil,  one  of  the 

j^  ojxiinarily   produced   by   sheep- 

«^**  tb  J  g/^  order  to  cover  in  a  building  in 

tenrfi^   *^v£^  ^  ^®  spanned  is  greater  than 

it  igg  ^  ^^»j        ^y  single  blocks  of  stone  ex- 

^'^eibT^^^^^S'^^  point  of  support  to  another, 

f  ^^®  oi.^  ^^  S^  either  to  have  recourse  to  the 

^^  «o  ^^  ^^eiT®  ^r^f  »»  in  vaults  and  domes  of 

te^^  ^^^l>Owf*  ^  to  foxTSL  a  framework  of  tim- 

^****Ve|j^^en/^  the  coloring.    [Ajbch  ;  Dome.] 

Pl«2**^  t  ^e^l'^f^'*^  lowel  plane,  which  are  ex 
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Ot^  ^    ecast^m  countries,  are  not 


fonn^  6e^^  ^^^iimsLi:^  5  and  a  single  incUned 
^•^^  ^  ^^tL  ^J^^^  xTOof  to  toogreat  a  height 
***^  «Sk^«ifc?^^S?^  /5osr  a  simple  roof  is  that 
^ti^  ^^h^  ^  w?*^^**    :e»lanes,  rising  from  the 
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approach  nearest  to 

over  the  centre  of  the 

idge  :  this  ia  called  a 

«>of.     Frequently  four 

disposed  as  a  hij^ptd 


roo/t  which  takes  its  name  from  the  hips,  or 
inclined  ridges  formed  by  the  meeting  of  the 
sides  and  ends.   Sometimes  the  inclined  faces 
are  not  continued  upwards  till  they  meet,  but 
the  roof  is  completed  by  a  horizontal  plane. 
Such  a  roof  is  ccdled  a  truncated^  terrace^  or  cut 
roQf^  and  may  havo  two,  three,  or  four  inclined 
faces.   A  similar  saving  of  height  is  frequently 
obtained  by  means  of  a  roof  in  which  each 
sloping  face  consists  of  two  planes  of  different 
degrees  of  inclination.     This  form,  which  is 
denominated  a  axrh  roof  (or,  from  its  inventor, 
a  Mansarde  roof),  is  very  common  in  London, 
because  it  affords  more  space  for  the  forma- 
tion of  bed-rooms  in  the  roof  than  the  simpler 
forms.    These  various  kinds  of  roof  require 
many  modifications  to  suit  irregularities  of 
shape,  or  combinations  of  rectangular  forms. 
Thus,  in  the  junction  of  different  roofs  or 
portions  of  roofing  at  right  angles  with  each 
oUier,  there  are  inclined  lines  or  i;a^j,'which, 
at  the  junction  of  two  planes,  form  hollows 
the  reverse  of  hips.    When  two  faces  of  a  roof 
join,  so  as  to  form  an  angle  similar  to  a  valley, 
but  in  an  hoiizontal  instead  of  an  inclined 
position,  the  term  gutter  is  applied  instead  of 
valley.    A  further  distinction  is  that  between 
roofs  with  dripping  eaves,  and  those  in  which 
the  water  is  collected  in  gutters.   In  the  former 
case  the  roof  projects  several  inches,  or  even 
feet,  beyond  the  walls,  and  the  water  running 
from  the  roof  either  drops  at  once  on  the 
ground,  or  is  collected  in  troughs  fixed  under 
the  margin  of  the  eaves,  and  conducted  by 
them  to  descending  pipes.    In  gutter  roofs  the 
timbers  do  not  extend  to  the  outside  of  the 
walls,  which  are  carried  up  as  parapets,  of  a 
reduced  thickness,  to  such  a  height  as  to 
conceal  the  roof  either  wholly  or  partially. 
The  gutters,  which  are  troughs  of  wood,  co- 
vered with  lead  or  other  metal,  are  laid  at  the 
bottom  of  the  slopes,  just  within  the  parapets, 
and  have  a  gentle  inclination  (usually  about 
an  inch  in  ten  feet),  to  cause  water  to  run 
freely  towards  the  pipes. 

The  timbers  of  a  roof  have  various  names 
to  them,  according  to  their  position  and  pur- 
pose. Thus,  those  which  join  the  wall  are 
the  waU-platea ;  that  at  the  meeting  of  two 
faces,  parallel  to  the  wall-plates,  is  the  ridtfc- 
piece;  and  the  inclined  bat's  extending  from 
the  wall-plates  to  the  ridge-piece  are  rafters, 
those  which  form  tlie  salient  angles  in  hipped 
roofs  being  distinguished  as  fUp-rafters,  In  a 
hipped  roof,  the  rafters  near  the  ends  are  called 
jack-rajlers.  Additional  support  is  supplied  by 
horizontal  rectangular  bars  called  purlins,  and 
tliese  are  supported  by  a'  series  of  bars  called 
principals.  The  lower  ends  of  the  principals 
are  mortised  into  the  ends  of  the  tie-beam^ 


1443 


BOASTING. 


BOLLEBS. 


1444 


pleased.  Two  cabriolets,  filled  with  some  of 
the  finends  of  the  inventor,  were  attached  to 
the  carnage,  as  was  afterwards  a  heavy  cart  of 
coals.  The  carriage  weighs  two  tons,  and 
is  of  four  horse  power.  It  runs  on  three 
wheels,  and  its  speed  is  10  English  miles  an 
hour.  Its  consumption  of  coke  per  hour  is 
ijrom20  to  2G  kilogrammes.  It  hadleft  the  same 
morning  Bive-de-Gier,  and  arrived  at  St.  £ti- 
enne  by  the  old  Sorbiers  road,  which  is  badly 
kept  and  full  of  ruts.  The  carriage,  however, 
did  not  suffer.  A  new  vehicle  on  the  same 
principle,  but  of  a  12-horBe  power,  is  now.  in 
course  of  construction:  it  will  be  able,  it  is 
said,  to  move  four  coal-waggons  with  a  weight 
of  12,000  kilogrammes.  It  is  intended  shortly 
to  employ  this  mode  of  locomotion  for  oanying 
the  coals  of  Bessie  to  the  Bh6ne,  and  those 
of  Firminy  to  the  I^on  Bailway.  The  cost 
for  doing  this  will  not,  it  is  calculated,  be 
more  than  one-half  of  that  of  the  ordinaiy 
mode  of  conveyance. 

BOASTIKG.  There  is  a  little  chemistzy  in 
the  art  of  cooking,  which,  whUe  it  has  engaged 
the  philosophic  mind  of  a  liebig,  cannot  be 
beneath  the  notice  of  others.  The  familiar 
modes  of  preparing  animal  food,  for  instance, 
deserve  a  litde  study.  In  the  process  of 
broiling  meat,  the  heat  is  applied  immediately 
and  suddenly  to  the  surface,  by  which  it  is 
hardened,  so  that  the  juices  of  the  meat  are 
greatly  retained,  evaporation  being  thereby 
prevented ;  while  in  roasting,  the  heat  is  ap- 
plied gradually,  the  watery  portion  is  evapo- 
rated, as  well  as  the  fat  melted  out  to  a  con- 
siderable extent,  till  the  progressive  browning 
and  hardening  of  the  surface  prevent  the 
further  escape  of  the  juices.  The  loss  of 
weight  in  roasting  meat  is  much  greater  than 
by  boiling,  much  of  the  fat  being  melted  out 
and  water  evaporated,  but  the  nutritious  mat- 
ter remains  condensed  in  the  cooked  solid; 
whereas,  in  boiling,  the  gelatine  is  partly 
abstracted.  Boasted  meat  is  therefore  more 
nutritive  than  boUed  meat,  and  also  more  di- 
gestible. 

BOCKET  is  a  cylindrical  vessel  or  case,  of 
pasteboard  or  irop.,  attached  to  one  end  of  a 
light  rod  of  wood,  and  containing  a  compo- 
sition which,  being  fired,  the  vessel  and  rod 
are  projected  through  the  air  by  a  force  arising 
i^om  the  combustion. 

Bockets  have  long  been  used  as  a  means  of 
making  signals  for  the  purpose  of  communi- 
cation when  the  parties  have  been  invisible 
from  distance  or  darkness;  and  they  have 
occasionally  served  the  important  purpose  of 
determining  the  difference  of  longitude  between 
two  places.  Bockets  have  also  been  con- 
structed for  the  purpose  of  being  used  in 


warfare,  and  0neh  missiles  were  so  employ  t^l 
for  the  first  time  at  the  battle  of  Copenhageo, 
in  1807.    Signal  rockets  are  made  to  WcirL 
half  a  pound,  one  pound,  or  two  pounds ;  aci 
the  one  pound  rocket  is  about  16  i«r>K<»«  loc  j. 
The  rod  is  generally  attached  near  tlie  ba»^. 
on  one  side  of  the  rocket,  and  its  length  > 
about  8  feet.    The  composition   witii  whui. 
the  cylinder  is  fiUed  consists  generally  of  sL: 
petre,  sulphur,  and  charcoal  or  gunpowdrr. 
and  the  composition  which  produces  what  arc 
called  the  stars,  consists  of  saltpetre,  sulpLor. 
antimony,  mealed  powder,  and  isinglass.    Tl^ 
latter  is  dissolved  in  one  quart  of  vinegar,  a::  r 
which  one  pint  of  spirit  of  wine  is  added,  anJ 
then  the  mealed  composition  is  mixed  with  tUe 
liquid  till  the  whole  becomes  like  a  stiff  pa»:<f. 
The  burning  composition  acting  at  tbe  hej^i, 
and  at  the  opposite  end  of  the  rocket,  pirodurr^ 
impulsive  forces  in  opposite  directions;  tu: 
sundry  perforations  at  the  lower  extremity,  Ir 
allowing  the  fire  to  escape  there,  nearly  de- 
stroys the  pressure  against  the  lower  end,  aod 
thus  the  pressure  at  the  head  is  almost  wh(.ilij 
effective  in  giving  a  forward  motion  to  the 
rocket.    The  rod  serves  to  guide  it  in  its  fllgtjL, 
the  resistance  of  the  air  perpendicularlj  to  i-^ 
length  checking  any  vibrations  which  may  le 
caused  by  inequalities  in  the  action  of  the 
burning  composition. 

Bockets  whose  diameters  vary  firom  1  to  *2 
inches  have  been  found  to  ascend  vertically  to 
the  height  of  about  500  yards,  and  those  whose 
diameters  vary  from  2  to  3  inches  have  as* 
cended  to  the  height  of  1200  yards.     The 
distances  at  which  rockets  can  be  seen  taiv 
from  35  to  40  miles ;  and  the  times  of  ascent, 
from  7  to  10  seconds.   Bockets,  to  be  employe*! 
as  military  projectiles,  were  invented  by  Sir 
William  Gongreve,  and,  in  the  British  artfllcry 
service,  a  body  of  men,  called  the  Bocket 
Troop,  has  been  organised  expressly  for  their 
management    From  their  form  they  pene- 
trate to  a  considerable  depth  when  fired  against 
timber  or  earth :  12-pounder  rockets,  aiter  « 
range  of  1260  yards,  have  been  found  to  enter 
the  ground  obliqudy  as  far  as  22  feet    As 
used  in  pyrotechnic  exhibitions,  rookets  always 
have  pasteboard  cases. 

BOLLEBS.  Cylindrical  rollers  are  osed  for 
very  many  purposes  in  the  arts,  especially 
where  two  are  employed  in  contact  If  one 
roller  is  rotating  on  its  axis,  and  if  another  be 
brought  close  to  it,  surface  to  surface,  with  the 
axes  parallel,  the  second  roller  wiU  be  made  to 
rotate  in  an  opposite  direction  firom  the  first ; 
this  property  is  often  made  use  of  in  trans- 
mitting and  reversing  motion.  In  cytinder 
printing,  at  the  cotton  print  works,  the  pass- 
ing of  the  doth  between  two  cylinders,  one 
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XUh  prooesfi,  which  resemhles  ordlnai^'spin- 
nmgf  in  performed  with  various  kinds  o£  ma- 
cbiuoiy.  Xho  common  mode  of  spinuing  rope- 
janis  by  hand  is  performed  in  the  rope-ground 
or  rope- walk,  an  inclosed  slip  of  level  ground, 
sometimes  600  feet  or  more  in  length.  At  one 
end  of  this  ground  a  spinning-wheel  is  setup, 
which  gives  motion  hy  a  band  to  8e\'eral  small 
rollers  or  whirls.  Kach  whirl  ha4  a  small 
hook  formed  on  the  end  of  its  aus  next  the 
walk.  Each  of  the  spinners  is  provided  with 
a  bundle  of  dressed  hemp,  laid  round  lus 
vaist,  with  the  bigb^  or  double  in  front,  and 
the  ends  passing  each  other  at  his  back, 
from  which  he  drawi  out  a  sufficient  number 
of  fibres  to  form  a  rope-yam  of  the  required 
size ;  and,  after  slightly  twisting  them  together 
with  his  fingers,  he  attaches  them  to  the  hook 
of  a  Avbirl.  The  whirl  being  now  set  in  motion 
by  turning  the  wheel,  the  skein  is  twisted  into 
a  rope-yam,  the  spinner  walking  backwards 
down  the  rope-walk,  supporting  the  yam  with 
one  hand,  which  is  protected  by  a  wetted  piece 
of  coarse  cloth  or  flannel,  while  with  the  other 
he  regulates  the  quantity  of  fibres  drawn  from 
the  bundle  of  hemp  by  the  revolution  of  tho 
yarn.  The  degree  of  twist  depends  on  the 
velocity  with  which  the  wheel  is  tumedt  com- 
bined with  the  retrograde  pace  of  the  spinner. 
When  the  spinner  has  traversed  the  whole 
length  of  the  rope-walk  (or  sooner,  if  the  yams 
are  not  required  to  be  so  long),  he  calls  out, 
and  anoUier  spinner  detaches  the  yam  from 
the  whirl,  and  gives  it  to  a  person  who  carries 
it  aside  to  a  reel,  while  the  second  spinner 
attaches  his  own  hemp  to  the  whirl-hook. 
The  hemp,  being  dry  and  elastic,  would  in- 
stantly untwist  if  the  yam  were  now  set  at 
liberty.  Tlio  first  spinner,  therefore,  keeps 
fast  hold  uf  it  all  the  while  that  the  reeler 
winds  it  up,  walking  slowly  up  the  walk,  so  as 
to  keep  the  yam  equally  tight  all  the  way. 
When  it  is  all  wound  up,  the  spinner  holds  it 
till  another  is  ready  to  follow  it  on  the  reel. 
Sometimes,  instead  of  being  wound  on  a  reel 
as  they  are  made,  the  yams  are  laid  together 
in  large  hooks  attached  to  posts  at  the  side  of 
the  walk,  until  about  four  hundred  are  col- 
lected together,  when  they  are  coiled  up  in  a 
^mIj  or  skein,  in  which  state  they  are  ready 
for  tarring.  In  some  roperies  machines  have 
bnen  introduced,  especially  one  invented  by 
Mr.  Lang  of  Greenock,  for  spinning  yarns. 

7he  yams  being  thus  spun,  they  are  warped 
or  stretched  to  a  given  length,  in  order  that 
they  may,  when  formed  into  a  strand,  bear  the 
strain  equally.  When  the  rope  is  to  be  tarred, 
^*»at  operation  is  usually  performed  upon  the 
yarns  immediately  after  their  being  warped,  as 
the  applicatioa  of  tar  to  the  yams  previous  to 


their  oombination  »  necessary  to  the  complete 
penetration  of  the  whole  substance  of  the  rope. 
The  most  common  method  of  tarring  the 
yarns  is  to  draw  them  in  hauls  or  skeins 
tlirough  the  ^ar-kettle  by  a  capstan ;  but  some- 
times the  yams  are  passed  singly  through  the 
tar,  being  wound  off  one  reel  on  to  another, 
and  the  supei-iluous  tar  being  taken  off  by 
passing  tlie  yam  through  a  hole  surrounded 
with  spongy  oakum. 

In  making  large  cordage,  from  fifteen  to 
twenty  yams  are  formed  into  a  strandj  and 
three  or  more  such  strands  are  afterwards 
combined  into  a  rope.  The  twist  of  the  strand 
is  in  an  opi)08ite  direction  to  tliat  of  the  yarns. 
In  closing  or  laying  the  rope,  three  strands  are 
stretched  at  length  along  the  walk,  and  at- 
tached at  one  end  to  separate  but  contiguous 
liooks,  and  at  the  other  to  a  single  hook ;  and 
tliey  arc  twisted  together  by  turning  the  single 
hook  in  a  direction  contraxy  to  that  of  the 
other  three ;  a  piece  of  wood  called  a  top,  in 
the  form  of  a  tmncated  cone,  being  placed 
between  the  strands,  and  kept  during  the  wliolq 
operation  gentry  forced  into  the  angle  formed 
by  tlie  strands,  where  they  are  united  by  the 
closing  or  twisting  of  the  rope.  As  the  rope 
shortens  in  closing,  one  end  only  of  the  appa- 
ratus is  fixed,  the  other  being  on  a  moveable 
sledge,  whose  motion  up  the  rope-walk  is 
capable  of  regulation  by  suitable  tackle  at- 
tached to  it,  or  by  loading  it  wjtli  weights* 
The  top  also  is  mounted  on  a  sledge,  for  closing 
large  cordage,  and  its  rate  of  motion  may  bo 
retarded,  in  order  to  give  greater  firmness  to 
the  twist  of  the  rope.  Hopes  formed  in  this 
manner  are  said  to  be  sitroud-laid,  or  hawser- 
laid. 

Those  large  ropes  which  are  said  to  bo 
cable  laid  are  formed  by  the  combination  of 
smaller  ropes  twisted  round  their  common  axis, 
just  as  shroud-loid  ropes  are  composed  of 
strands  twisted  round  their  common  axis.  As 
cable-laid  ropes  are  harder  and  more  compact 
than  others,  tliis  mode  of  formation  is  adopted 
for  ropes  to  be  exposed  to  the  action  of  water, 
even  though  their  thickness  may  not  be  very 
great  Originally  all  the  yams  (from  iV  ^  ^ 
of  an  inch  in  thickness)  composing  a  strand 
were  of  the  same  length ;  but  Captain  Huddan 
showed  that  in  such  an  arrangement  the  outer- 
most yams  must  be  more  strained  than  the 
inner :  ho  accordingly,  in  1703,  patented  his 
re^ij/er  cordage,  in  which  the  strain  is  equalised 
throughout.  The  same  gentleman  invented 
machinery  for  almost  every  department  of  rope- 
making. 

Hopes  formed  by  plaiting  instead  of  twisting 
are  made  use  of  for  some  purposes  in  which 
pliability  is  especially  needed^  they  being  more 
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supple  and  less  liable  to  entanglement  than 
those  of  the  ordinary  make.  Such  ropes  are 
preferred  for  sash-lines,  dock-lines,  &c,  and 
generally  where  the  rope  has  to  pass  over 
pnlleys  of  small  diameter,  flat  ropes,  which 
are  much  used  for  mining  purposes,  are  either 
formed  of  two  or  more  small  ropes  placed  side 
by  side,  and  united  by  sewing,  lapping,  or 
interlacing  with  thread  or  smaller  ropes,  or  of 
a  number  of  strands  of  shroud-laid  rope  simi- 
larly united.  In  either  case  it  is  necessary 
that  the  component  ropes  or  strands  be  alter- 
nately of  a  right  hand  and  left  hand  twist,  that 
the  rope  may  remain  in  a  quiescent  state. 

Many  experiments  were  made  by  B^umur, 
Knowles,  and  others,  to  test  the  loss  of  strength 
by  the  ordinary  twist  given  to  ropes.  Duhamel 
prepared  the  following  statement,  to  show  the 
comparative  strength  of  ropes  formed  of  the 
same  hemp,  and  the  same  weight  per  fathom, 
but  twisted  respectively  to  two-thirds,  three- 
fourths,  and  four-fifths  of  the  length  of  their 
component  yams : — 

Degree  of  twist      Wdght  borne  In  two  experiments. 
f  4098  lbs.  4250  lbs. 

f  4850  6753 

I  6205  7397 

The  result  of  these  experiments  led  Du- 
hamel to  ti7  the  practicability  of  making  ropes 
without  any  twist,  the  yams  being  wrapped 
round  to  keep  them  together.  These  had  great 
strength,  but  yery  little  durability.  In  shroud 
or  hawser-lfdd  ropes  the  usual  reduction  of 
length  by  twisting  is  one -third;  but  cable- 
laid  ropes  are  further  shortened,  so  that  200 
fathoms  of  yam  are  required  to  make  120 
fathoms  of  cable.  A  hawser-laid  rope  6  inches 
in  circumference  by  120  fathoms  ^720  feet) 
long,  weighs  about  10  cwts.  A  cable-laid  rope 
12  inches  in  circumference  and  120  fathoms 
long,  weighs  36  ovts.  A  hawser-laid  rope 
6  inches  in  circumference  will  bear  a  weight  of 
140  cwts.  The  tarring  of  ropes  somewhat 
impairs  their  strength,  but  renders  them  more 
durable.  Oils,  fats,  and  tallow  of  various  kinds 
have  been  occasionally  used ;  but  tar  is  found 
to  be  the  best  preservative. 

Several  other  kinds  of  vegetable  fibre  besides 
hemp  have  been  made  use  of  in  the  manu- 
facture of  cordage,  and  some  appear  greatly  to 
exceed  hemp  in  strength.  The  fibres  of  the 
aloe,  long  wool,  hemp  mixed  with  threads  of 
caoutchouc,  thongs  of  ox-hide,  and  sevoial 
other  substances,  have  been  employed;  but 
none  are  found  to  combine  so  many  advantages 


"  iron  wire  have  been,  within 
itrodttoed  to  a  considerable 
)en  found  to  efibct  a  great 
from  thebr  dumbility  and 


superior  lightne&s.     Bopes  of  tirisied  iron 
wire  were  used  in  the  silver  mines  of  the  Hars 
Mountains  twenty  years  ago;  they  were  neaiiy 
equal  in  strength  to  solid  iron  bars  of  equal 
thickness,  and  equal  to  hempen  ropes  of  four 
times  their  weight.   Wire  ropes  are  now  made 
in  England  under  many  patents.    They  are 
formed  in  various  ways,  according  to  their 
intended  use.    For  standing  rigging  straight 
untwisted  wires  are  employed,  boond  round 
with  cloth  or  small  hempen  cordage  saturated 
with  a  solution  of  caoutchouc,  asphaltom,  or 
other  preservative  from  rust.    Flat  ropes  mar 
likewise  be  made  of  straight  wires,  interwoven 
or  wrapped  with  hem]»en  yam,  or  sewed  be- 
tween canvas,  &c     Other  ropes  are  formed 
much  in  the  same  way  as  those  of  hemp,  the 
wires  taking  the  place  of  rope-yams,  and  being 
twisted  into  strands,  and  combined  into  ropes, 
both  hawser-laid  and  cable-laid.   The  twisting 
should  not  be  so  hard  as  in  hempen  cordage ; 
and  all  the  wires  must  be  protected  by  an 
anU-corrosive  composition,  or  by  coating  with 
tin,  zinc,  &c.    It  is  sometimes  the  practiee  to 
twist  wires  round  a  core,  either  of  wire,  hemp- 
cord,  spun  yam,  or  other  material  to  form  a 
strand,  and  to  lay  such  strands  round  a  similar 
core  when  there  are  more  than  three  strands 
in  a  rope. 

The  annexed  table,  showing  the  compaiative 
size  and  weight  per  fathom  for  equal  strength, 
may  servo  to  show  the  great  superiority  f^ 
wire  ropes  over  those  of  hemp,  whicti  they  sur- 
pass even  in  flexibility:— 


Hemp  Rope. 
Weight  per 
Sise.     fathom. 
Inchet.  lb«.    oi. 

3         2       4 

Wire  Rope. 
Weifflitpar 
Site*       ffttiiom' 
InchM.    Iha.    os. 

li          1       4 

Equal  to 
asTaifi  of 

CWtl. 

50 

4 

3 

15 

14 

1 

0 

70 

5 

0 

0 

n 

1 

14 

135 

6 

9 

0 

2 

2 

a 

160 

7 

12 

3 

2i 

2 

0 

171 

8 

14 

3 

2| 

4 

1 

198 

0 

19 

0 

3 

5 

4 

306 

10 

25 

0 

8| 

7 

1 

486 

11 

30 

0 

4 

11 

6 

585 

12 

36 

8 

4i 

15 

12 

704 

Suspension  bridges  are  now  oceasionany 
made  of  wire  rope  of  enormous  dimensions 
and  strength. 

ROSCOMMON.  In  this  Irish  county  tome 
of  the  mountains  are  composed  of  shales  and 
sandstones,  with  three  beds  of  coal  resting  on 
beds  of  the  millstone- grit  series,  from  which 
good  ironstone  is  obtained.  The  coal  answer^ 
well  for  smelting  iron,  and  is  used  in  the 
Arigna  iron-works  in  this  county.  In  many 
places,  good  limestone  is  quarried  for  bnilding. 
Potter's  day  and  pipe-clay  are  found  in  mrieoa 
parts  of  the  eouniy.    The  Boyal  Ganal  opens 
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into  the  Shannon  opposite  Tannonbarty  in 
ibis  county ;  the  Grand  Canal  jost  below  the 
junction  of  the  Suck.  The  traffic  on  the  canals 
oonsistfl  chiefly  of  com  and  batter  sent  to 
Dublin,  and  English  manufactures  and  general 
goods  sent  in  return.  The  navigation  of  the 
Snck  commences  at  Ballinaaloe  (county  of 
Galway)  for  light  flat-bottomed  boats;  small 
row-boats  ascend  higher.  But  a  canal  is  cut 
parallel  to  it  on  the  Galway  side  of  the  river, 
from  Ballinasloe  to  the  Shannon.  The  soil  in 
the  limestone  district  is  commonly  fertile; 
there  is,  however,  a  large  extent  of  bog  or 
other  wastes.  The  amount  of  pasture  land  is 
considerable :  the  natural  pastures,  which  are 
esteemed  to  be  some  of  the  best  ground  in  the 
cooDtjy,  are  in  the  limestone  districts.  The 
extent  oi  the  unimproved  mountains  and  bogs 
has  been  estimated  at  above  130,000  acres; 
several  of  those  on  the  uplands  are  compara- 
tively dry,  and  afibrd  in  their  natural  state 
coarse  pasturage  for  young  and  hardy  cattle. 

Roscommon  has  little  to  boast  of  in  respect 
to  manufactures ;  its  towns  are  small,  and  very 
little  is  produced  there  beyond  a  supply  for  the 
immediate  wants  of  the  inhabitants. 

ROSE  ESSENCE.    The  rose  is  more  fre- 
quently cultivated  as  an  ornament  than  for  its 
applications  to  medicine  or  the  arts.    It  has, 
however,  astringent  and  tonic  properties  which 
render  it  useful  in  medicine.     In  the  East 
it  is  extensively  grown  for  the  purpose  of 
procuring,  in  a  variety  of  ways,  the  volatile 
oil  which  gives  it  its  delicious  fragrance.    For 
these  purposes  the  species  that  are  mostly 
cultivated  are  the  JfuxA,  the  Damaskj  the 
CentifoUoj  from  all  of  which  the  attar,  otto, 
essence,  or  oil  of  roses  may  be  procured  in 
considerable  quantities.     The  attar  of  roses 
forma  an  object  of  considerable  commercial 
importance  on  the  coast  of  Barbery,  in  Syria, 
Persia,  India,  and  various  parts  of  the  East. 
[Attab   of  Roses.]     Many  other  perfumes 
are  made  from  rosea,  and  are  consumed  in 
large  qtiantities,  as  rose-water,  vinegar  of  rosea, 
spirit  of  roees,  hon^  of  roses,  &o. 

ROSEMARY.  Besides  the  beauty  of  this 
plant  from  its  Tariegated  leaves,  it  is  used  in 
medicine  and  perfomexy.  The  Oil  cf  Mose- 
"i«r|f  is  ohiefliy  prepared  in  Spain  and  the 
south  of  France,  by  distillation  of  the  leaves 
sad  flowers.  At  fliat  it  is  nearly  transparent 
and  very  bmpid,  but  by  time  it  becomes  both 
yellowiah  and  thicker.  It  possesses  the  strong 
pttetratitig  odour  of  rosemary,  with  a  camphor- 
like intermixture,  and  a  burning  tadte.  Rose- 
>n*iy  poMesses  valuable  stimulant  and  carmi- 
"w*ive  properties ;  but  it  is  chiefly  employed 
^  *  perfume^  entering  into  the  composition  of 
Sungary  Watery  Eau  de  Colognf,  and  aromatic 
vox.  I. 
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vinegar.    It  is  also  said  to  promote  the  growth 
of  hair  and  prevent  baldness. 
ROSIN.    [Resins.] 

ROTATION  OP  GROINS.  As  we  touch 
Tipon  Agricultural  subjects  in  this  work  only 
so  far  as  relates  to  the  mechanical  appliances 
of  the  art,  and  to  the  economical  uses  of  the 
crops  produced,  we  will  notice  the  Mdtatiott  o/ 
Crops  simply  as  a  means  of  shewing  what  the 
expression  means,  and  how  it  bears  upon 
practical  agriculture.  A  further  developement 
of  the  subject  must  be  sought  for  in  other 
works. 

It  has  been  found  from  experience  that  a 
repetition  of  the  same  crops  in  succession  has 
a  peculiar  eflbct  on  the  soil,  so  that  if  grain  of 
the  same  nature  be  sown  year  after  year  in 
the  same  ground,  it  will  not  produce  the 
same  return  of  the  seed,  even  when  abundantly 
manured.    It  is  the  formation  of  the  seed 
which  principally  causes  the  deterioration  of 
the  soil ;  for  if  the  crops  be  fed  off  in  a  green 
state,  or  mown  before  the  seed  is  formed,  the 
same  may  be  safely  repeated,  and  no  diminu- 
tion of  the  plant  is  apparent.    However  judi- 
ciously the  land  may  be  manured,  it  is  not 
practicable  to  raise  a  crop  of  wheat  or  clover, 
or  of  many  other  plants,  on  a  soil  which  has 
shown  that,  as  the  fanners  say,  it  is  tired  of 
that  crop ;  but  clover  grows  well  after  wheat, 
and  wheat  after  clover,  so  that  the  same  effect 
id  not  produced  in  the  soil  by  these  two  crops. 
In  all  countries  where  peculiar  attention  has 
been  paid  to  agriculture,  the  most  advantage- 
ous succession  of  crops  Ib  generally  known ; 
and  certain  general  principles  are  commonly 
admitted  as  fully  established. 

In  order  to  find  the  crops  which  may  advan- 
tageously succeed  each  other  in  rotation,  many 
circumstances  must  be  taken  into  consideration. 
First  of  all  the  quality  of  the  soil,  and  its 
fitness  for  particular  crops ;  next  tlie  wants  of 
the  farmer  and  his  family,  and  the  maintenance 
of  the  stock  required  to  produce  a  sufficient 
supply  of  manure;  and  next  the  particular 
market  which  lies  open  to  him.  That  which 
forms  the  food  of  man  is  always  the  principal 
object  in  the  cultivation ;  and,  excepting  rice, 
which  only  grows  in  warm  climates,  there  is 
no  food  more  universally  used  than  that  which 
is  made  from  wheat.  Rye,  barley,  oats,  and 
pnlse,  are  only  substitutes  where  wheat  cannot 
be  raised  in  sufficient  quantities.  Next  to 
grain  comes  meat,  chiefly  beef,  mutton,  and 
pork,  of  which  the  consumption  increases  with 
the  wealth  of  a  nation  and  the  advance  of  its 
agriculture.  Wheat  and  fat  cattle  are  there- 
fore primary  objects  with  every  good  farmer ; 
and  he  who  can  raise  most  wheat  and  fatten 
most  oxen  or  sheep  or  pigs  will  realise  the 
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greatest  profit  The  rotation  adopted  depends 
on  all  these  eircumstances  combined,  and  the 
fanner  follows  different  systema  according  to 
the  balance  of  advantages,  such  as  the  three- 
year  rotation  (a  year  of  fallow,  a  year  of  wheat, 
and  a  year  of  barley  or  oats);  or  the  fonr- 
year  course  (tomips,  barley,  dorer,  wheat,)  &c. 

BOTE,  was  a  musical  instmment  mentioned 
by  the  early  French  and  English  writers ;  it 
seems  to  have  been  similar  to  what  the  French 
call  a  vieUe,  and  the  English  a  Hnrdy-Gurdy. 

BOTTEN  STON£,isamineral,of  agrayish, 
red,  or  dark  brown  colour,  soft  and  earthy, 
consisting  chiefly  of  alumina.  It  is  employed 
in  polishing  metals. 

BOTTEBBAM,  the  capital  of  the  Butch 
prorince  of  South  Holland,  is  intersected  by 
numerous  canals  connected  with  the  river 
Botte,  on  which  the  largest  merchantmen  can 
come  up  and  unload  at  the  veiy  doors  of  the 
warehouses.  Along  the  Maas  are  many  fine 
quays,  the  handsomest  of  which  is  called  the 
Boomtjes,  from  the  rows  of  trees  with  which 
it  is  planted.  Botterdam  is  connected  by 
canids  and  by  railway  with  the  principal  towns 
in  Ilolland.  The  commerce  of  Botterdam 
extends  to  all  parts  of  the  world,  and  embraces 
almost  eveiy  kind  of  produce  and  manufacture. 
The  imports  and  exports  are  similar  to  those  of 
Amsterdam,  but  greater  in  quantity.  The  total 
value  of  the  imports  is  about  10,000,000/.  ster- 
ling annually ;  of  the  exports  about  7,000,000/. 
Botterdam  is  pre-eminently  a  commercial  town, 
and  is  said  now  far  to  surpass  Amsterdam 
in  trading  importance.  Steamers  ply  regu- 
larly to  Amsterdam,  London,  Cologne,  Ant- 
werp, &c. 

BOTUNBA,  is  a  term  applied  to  buildings 
which  are  circular  in  their  plan  both  exter- 
nally and  internally,  or  else  to  halls  and  other 
apartments  of  that  shape,  included  within  and 
forming  merely  a  portion  of  the  edifice  con- 
taining them.  The  technical  application  of 
the  term  is  however  restricted  to  circular 
buildings  whose  lieight  does  not  much  exceed 
their  diameter,  for  we  should  not  describe  a 
lofty  cylindrical  edifice,  such  as  a  round  tower, 
by  the  term.  The  GolossQum  in  the  Begent's 
Park,  London,  might  without  any  great  im- 
propriety be  classed  among  rotundas.  The 
shape  is  now  very  seldom  adopted,  being  un- 
Buited  to  buildings  in  general,  whatever  their 
particular  purpose  may  be,  unless  it  be  one 
for  which  nothing  more  than  a  single  spacious 
hall  or  area  is  required  internally.  In  eccle- 
siastical architecture  circular  and  polygonal 
structures  were  by  no  means  uncommon 
among  the  early  Christians,  especially  for 
bi^ttsteries  and  sepulohnil  chapels.  The  ro- 
tunda became  aft^vards  in  a  manner  incor- 


porated with  or  added  to  the  cruciform  plan, 
being  raised  aloft  and  placed  over  that  part  of 
it  where  the  transepts  intersect  the  body  o( 
the  edifice.  Nearly  all  modem  cupolas  may 
be  described  as  rotundas  elevated  above  th« 
rest  of  the  building  and  viewed  by  looking  op 
into  them  from  below. 

BOUEN.  This  important  French  dty  is 
situated  at  a  point  of  the  Seine  where  two 
small  islands  convert  the  river  into  a  gtwd 
harbour  for  sea-borne  vessels  of  300  tons. 
Above  the  stone  bridge  on  the  easten  side  of 
La-Croix  islet  lie  the  large  river  craft  aod 
small  steamers  that  ply  up  the  Seine  to  Paiu; 
between  it  and  the  suspension-bridge,  and 
also  below  the  latter,  sea-borne  vessels  load 
and  unload  close  to  spacious  well-built  quays, 
extending  aU  along  the  right  bank  of  the 
river,  and  backed  by  lofty  warehouses.  The 
suburbs  generally  are  inhabited  by  the  mann 
facturing  population ;  they  contain  numeroos 
cotton  factories.  But  though  Bouen  resembliH 
many  old  towns  on  the  continent  in  pre- 
senting a  labyrinth  of  streets,  oomposad  of 
old  picturesque  timber-framed  gable-frontd 
houses,  it  is  not,  like  most  of  them,  abtn 
doned  by  trade,  but  still  swarms  with  a  popa 
lation  engaged  in  all  the  bustling  activity  of 
commerce  and  manufacturing  industry. 

The  important  manufactures  of  Bouen  em- 
prise  striped  and  checked  cottons  for  women's 
dresses,  called  rouenneries,  caUcos,  woollen 
cloth,  nankins,  muslin,  handkerchiefs,  shawls 
velvet,  hosiery,  swanskin,  flannel,  hats,  lace, 
ropes,  blankets,  combs,  preserved  mcata  and 
confectionary,  liqueurs,  glue,  soap,  minenu 
acids  and  chemical  products  of  all  kinds, 
porcelain,  pottery,  room  paper,  haberdasheiy 
and  smaU  wares,  steam  machinery  and  mill- 
work,  shot  and  sheet-lead,  tin-ware,  cotton 
and  woollen  yams,  &c  There  are  numeron^ 
cotton-mills,  driven  by  steam  and  by  wtkr 
power ;  hand-loom  weaving  also  prevails  t^  a 
considerable  extent  The  other  indu«tn«l 
establishments  include  dye-houses,  sngarre- 
fineries,  bleach-works,  tan-yards,  brewenej, 
ship-building  docks,  saw-mills,  mills  for  grind 
ing  dye-woods,  copper  and  iron  founding 
fulling  and  pressing-mills. 

Advantageously  situated  for  commeree,  wi  Ui 
a  good  harbour,  in  which  the  influence  of  wj* 
tide  is  felt,  and  in  rapid  communicatioo  by 
railway  with  Paris,  Havre,  and  Bieppe,  Rm*" 
has  a  very  considerable  import  and  eip^ 
trade  in  its  various  industrial  productSi<»*<"^ 
and  foreign  produce,  com,  flour,  win«i  ""JJIJ/ 
flsh,  oil,  salt  prorifions,  hides,  groceries,  *WJ 
raw  cotton,  hemp,  wool,  iron,  slates,  V^^l^r 
tar,  timber,  dfec  About  100  vewiels,  mdoowj 
steamers,  belong  to  the  port.    The  aBn«» 
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Talne  of  exports  from  the  city  exceeds  a 
million  sterbng;  the  imports  do  not  exceed 
half  the  amount;  this  is  exdosiYe  of  the 
transit  trade.  Rouen  is  a  special  entzepdt  for 
colonial  and  foreign  produce,  and  has  one  of 
tlie  most  important  com-mariets  in  France. 

The  Rouen  journals  announce  that  a  good- 
sized  brig,  called  the  Athalie,  has  lately  sailed 
firom  that  port  for  Constantinople,  and  that 
another  is  about  to  follow.  They  add  that  it 
is  hoped  that  a  regular  sendee,  by  means  of 
sailing-vessels,  will  be  established  between 
the  two  places,  and  that  eventually  steamers 
will  be  employed;  as  the  improvements  re- 
cently made  in  the  bed  of  the  river  Seine  now 
enables  steamers  of  large  burthen  to  come  up 
to  Rouen.  Goods  from  Paris  sent  to  the 
Levant  vid  Marseilles  cost  130  fr.  to  150  fr. 
the  ton,  but  firom  Rouen  the  expense  will 
rarely  exceed  60  fr. 

ROUGE.  The  rouge  employed  as  a  oos- 
metio  is  made  in  the  following  way.  Safflower 
is  washed  in  pure  water,  dried,  reduced  to 
powder,  and  steeped  in  a  weak  solution  of 
soda,  which  thereby  assumes  a  yellow  colour. 
Lemon  juice  is  added ;  a  little  cotton  wool  is 
steeped  in  the  liquid ;  and  in  a  short  time  the 
yellow  colouring  matter  becomes  precipitated 
upon  the  cotton.  By  a  curious  train  of 
subsequent  processes,  the  yellow  precipitate 
assumes  the  delicate  rose  tint  which  cha- 
racterises rouge. 

The  above  is  sud  to  be  the  only  rouge 
which  does  not  injure  the  skin;  but  many 
other  kinds  are  occasionally  employed.  JRoiige 
Indienne  is  the  Indian  or  Persian  red  im- 
ported from  Ormuz.  Liquid  Rouge  is  the  red 
liquid  left  from  the  preparation  of  carmine. 
Raugt  de  Prune  is  burnt  yellow  ochre.  Vert 
Rouge  tTAUienes  is  obtained  from  Safflower ; 
but  by  a  process  different  from  that  above 
noticed.  Spanish  Lady^t  Rouge  is  cotton  wool 
repeatedly  wetted  with  ammoniacal  solution 
of  carmine,  and  dried. 

ROXBURGHSHIRE.  This  Scottish  county, 
though  containing  no  large  town,  nimibers 
several  in  which  manufactures  are  carried  on. 
At  Hawick  the  manufactures  are  chiefly  of 
woollen  yams,  flannels,  and  other  woollen 
under- clothing,  plaiding,  shawls,  tartans,  drug- 
gets, woollen- cloths  of  various  descriptions, 
blankets,  and  lamb's-wool  hosiery.  At  Jedburgh 
similar  manufactures  axe  carried  on ;  and  there 
are  quarries  of  red  and  white  sandstone  in  the 
parish.  The  manufactiures  of  Kelso  are  not 
important;  they  consist  of  leather,  linens, 
stockings,  hats,  woollen  cloth,  and  tobacco. 
The  industiy  of  the  county,  however,  is  mostly 
exhibited  in  grazing  operations,  the  sheep 
walks  being  numerous  and  extensive. 


RUDDER.  The  rudder  of  a  ship  is  too 
weU  known  to  require  detailed  description. 
When  it  is  in  a  right  line  with  the  keel,  its 
movement  suffers  no  resistance  from  the  water, 
and  the  direction  of  the  ship's  motion  is  not 
affected  by  it ;  but  when  the  rudder  is  forced 
to  assume  a  position  oblique  to  the  keel,  the 
surface  becomes  subjected  to  a  resistance 
from  the  water,  which  affects  the  position  of 
the  stem  of  Uie  vessel,  and  gives  a  new 
direction  to  the  keel,  and  to  the  vessel's  move- 
ment. Patents  are  occasionally  taken  out  for 
improvements  in  the  form  or  action  of  rudders ; 
but  there  is  a  pretty  general  adherence  to  the 
old  kind  of  rudder.  Some  rudders  are  worked 
by  a  iiUer  or  lever;  others  by  a  wheeL 

RUE.  This  usefril  plant  is  a  native  of  the 
south  of  Europe.  Every  part  of  it  is  marked 
by  transparent  dots,  filled  wiUi  volatile  oil. 
The  leaves  and  immature  fruits  are  medicinal, 
and  owe  their  virtue  to  the  volatile  oil  and  a 
bitter  extractive.  The  odour  is  peculiar,  strong, 
and  penetrating;  the  taste  intensely  bitter, 
aromatic,  and  stimulating.  Rue  possesses 
powerful  stimulant,  antispasmodic,  and  tonio 
properties.  Rue  is  sometimes  called  Herb  of 
Grace,  and  in  some  parts  of  England,  Ave 
Grace.  This  name  is  said  to  have  been  given 
to  it  on  account  of  its  use  in  exorcisms.  In 
company  with  rosemary  it  has  been  used  from 
time  immemorial  as  an  emblem  of  remem- 
brance on  account  of  its  evergreen  foliage. 

RULER,  PARALLEL.  In  its  usual  form, 
this  instrument  consists  of  two  rectangular 
rulers  connected  by  two  cross-bars  of  equal 
lengths,  which  move  on  pivots  in  the  rulers 
in  such  manner  that  the  four  pivots,  two  in 
each  ruler,  shall  be  the  four  points  of  a 
parallelogram.  One  ruler  being  held  fixed, 
and  a  line  drawn  with  the  edge  of  the  other 
ruler  in  any  position,  then  any  motion  given 
to  the  other  ruler  by  the  rotation  of  the  cross- 
bars gives,  on  the  edge  of  the  moving  ruler,  a 
line  parallel  to  the  first  line.  To  give  the 
instrument  more  extent,  three  rulers  are 
sometimes  put  together,  each  connected  with 
the  next  by  cross-bars  in  such  manner  that 
the  cross-bars  connecting  the  first  and  second 
have  an  opposite  revolution  to  those  connects 
ing  the  second  and  third. 

The  rolling  parallel  ruler  consists  of  an 
ordinary  ruler  of  rectangular  form,  both  edges 
of  which  are  bevelled  and  divided  into  inches 
and  tenths,  or  otherwise.  Two  short  rollers  of 
equal  diameters,  and  connected  by  an  axis  of 
nearly  the  same  length  as  the  ruler,  are  let 
into  perforations  made  in  the  latter,  so  that 
when  the  instrument  is  moved  perpendicularly 
to  its  length  on  the  paper,  lines  drawn  along 
either  of  its  bevelled  sides  are  parallel  to  ono 
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another.  Peipendionlitt^  to  a  given  lind  sre 
drawn  by  adjusting  the  ruler  bo  thai  any 
di?iaion  on  a  bevelled  edge  may  travel  on  the 
given  line. 

BUM.  This  weS  known  spirit  is  distilled 
fh)m  cane-jnice,  or  the  scnmmings  of  the 
juice  from  the  sugar-boiling-house,  or  from 
treaele,  or  molasses,  or  from  dtmder^  the  lees 
Kil  former  distillations.  As  the  entbe  juioe  of 
the  cane  is  not  necessary  for  making  rum,  the 
distillation  is  carried  on  in  cor^nnction  with 
the  manufacture  of  sugar.  The  best  rum  is 
made  from  the  unciystallised  syrtrp  called 
molasses.  [Molassss.]  The  pro|>ortion  of 
molasses  made  in  crystallising  a  ewt.  of  sugar 
varies  from  50  to  90  gallons,  and  depends 
both  tlpon  the  climate  and  the  season,  being 
lowest  in  the  lieeward  Islands,  which  have  a 
dry  dimate,  and  highest  in  bemerara  and 
Trinidad,  and  it  is  in  the  latter  that  in  fine 
seasons  the  proportion  reaches  90  gallons  per 
cwt  Nearly  one  gallon  of  proof  rtun  may  be 
made  from  one  gallon  of  molasses.  The  best 
mm  is  ftt)m  Jamaiea;  the  worst  from  the 
Leeward  Islands.  The  consumption  of  mm 
in  England  is  diminishing;  its  place  being 
filled  by  gin  and  British  brandy.  In  the 
finer  qualities  of  Jamaiea  mm,  slices  of  pine- 
apple are  put  into  the  hogsheads;  and  the 
liquor  then  obtains  the  name  of  pineapple 
rum, 

A  few  statisties  relating  to  Bttm  trill  be 
found  under  Sl^ntiT  Tbads. 

BUSH ;  DUTCH  BUSH.  This  material, 
which  is  used  to  some  small  extent  in  the 
arts,  is  the  Hquisetunt  hyemale.  The  stem  is 
veiy  rough,  with  from  fourteen  to  twenty 
slender  furrows.  It  is  a  native  of  England, 
Scotland,  and  Ireland,  as  well  as  the  continent 
of  Europe;  but  is  almost  unknown  in  the 
middle  and  southern  English  counties,  and 
is  only  sparingly  distributed  anywhere.  It 
appears  to  possess  tannin,  and  to  act  as  an 
astringent  It  is  supposed  to  be  injurious  to 
cows,  and  is  said  to  cause  their  teeth  to  drop 
out,  but  hotses  eat  it  with  impunity.  This 
plant,  more  than  any  other  species,  is  used  for 
the  purposes  of  polishing.  Lightfoot  says, 
that  in  Northumberland  the  milk-maids  scour 
their  pails  with  it.  It  is  also  used  for  the 
purposes  of  polishing  wood,  bone,  ivory,  and 
various  metals,  particularly  brass,  and  is 
brought  into  this  country  from  Holland,  where 
it  grows  abundantly,  and  is  sold  in  the  shops 
of  London  under  the  name  of  Dutch  Bush. 

There  are  several  other  specimens  of  msh 
or  Equisetum,  but  none  so  usefblly  applied  as 
the  species  just  noticed. 

BUSHES.  The  well-known  rushes  of  country 
fiUces  belong  to  a  difibrent  genus  of  plants 


from  the  Dnteh  rash.    They  bdong  to  tiie 
Genus  Junats;   of  which   one  species,  the 
oonmion  soft  msh,  is  to  be  fotmd  hi  most 
moist  pastures,  by  the  sides  of  streams,  and 
under  hedges.    In  some  distriots  these  rushes 
are  used  by  the  poor  as  a  substitnta  for  eandles. 
They  are  gathered  in  smnrner  and  antomn; 
the  largest  and  longest  being  deemed  the 
best    They  are  kept  in  water  until  they  are 
to  be  peeled ;  which  process  consists  in  divest- 
ing the  msh  of  its  peel  or  rind,  so  as  to  leave 
one  reg^ar  narrow  rib  from  top  to  bottom,  to 
support  the  pith.  The  rushes  are  then  bleached 
on  the  dewy  grass,  and  dried  in  the  smt 
These  msh-piUis  are  finally  dipped  into  anj 
kind  of  fat  or  grease,  until  they  acquire  a  coat- 
ing analogous  to  that  of  a  candle.    In  the 
bacon  districts  of  Hampshire,  hog's  fat  is  em- 
ployed for  this  purpose.    "When  White  wrote 
his  well-known  Natural  History  of  SelUtwrnt^ 
he    strongly   recommended   this  feature  in 
domestic  economy ;  but  it  is  possible  that  the 
cheapening   of    eandles    has    lessened  the 
relative    advantage   of    the   more   primitive 
system. 

Bushes  are,  however,  more  ordinnrily  nsed 
for  plaiting  into  mats  and  chair-bottoms,  and 
for  constructing  small  toy  baskets.  The  wicks 
of  mshlights  ore  made  of  the  pith. 

BUSSIA.    This  vast  Empire  ranks  low  in 
respect  to  produce,  manufactures,  and  com- 
merce, relatively  to  the  vast  area  which  it 
covers ;  but  still  it  cannot  fail  to  be  important 
and  even  mighty  when  we  consider  at  how 
many  points  it  comas  into  near  approach  to 
fertile  and  prosperous  lands.    The  1,700,1'00 
square  miles  of  area  in  European  Russia  are 
far  richer  and  more  populous  than  the  4,600,000 
square  miles  in  Asiatic  and  American  Bassia, 
with  the  exception,  perhaps,  of  the  goW  region 
of  Siberia.    Its  great  rivers  (Volga,  Bwina, 
Dniester,  Don,  &c.)  place  the  heart  of  the 
Empire  in  communication  with  the  Whit*, 
the  Black,  the  Caspian,  and  the  Baltic  seas; 
and  as  Bussia  is  for  the  most  part  a  lerel 
country,   the  extent  of  navigable  rivers  t« 
most  remarkable.    The  energetic  Czars  of  the 
Empire  have  striven  to  moke  these  water 
communications  still  more  complete,  by  cotung 
canals  from  river  to  river  at  certain  points. 
One  such  canal,  for  instance,  connects  the 
Volga  with  the  Neva;  another  connects  the 
Volga  with  Lake  Ladoga;  a  third  eonnecU 
Lake  Onega  with  the  Neva;  and  afoarth  coo- 
nects  the  Volga  with  the  Moskwa.   The  n-sult 
has  been  that  there  is  now  continnoas  wAter 
communication  fi^m  the  Baltic  and  Whita 
seas  in  the  North,  to  the  Caspian  and  Blac* 
seas  in  the  South ;  and  on  immense  exUmaon 
of  mercantile  trafflo  has  taken  place,  by  which 
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the  oom  prodnoe  of  the  empire  is  conveyed  to 
whiofaeTer  sea  will  lead  to  the  hest  market. 

In  reapect  to  agrioultoral  produce,  Buasia 
produoea  much  more  grain  than  is  required 
for  the  home  oonsmnption ;  and  considerable 
quantities  are  exported,  especially  rye.  Wheat 
is  the  piincipal  olyeot  of  agricaltqre  in  the 
fertile  tracts  along  the  rivers  in  the  southern 
diatrieta,  but  especially  in  the  Ularaine.  Barley, 
oats,  millet,  and  maize,  are  all  cultiTated. 
flax  and  hemp  are  more  extensi?ely  grown 
than  perhi^s  in  any  other  oonntiy  in  £nrope; 
both  the  climate  and  the  soil  being  vexy  fayour- 
able  to  their  oultiTation.    Tobacco  is  much 
cultiyated  in  the  Ukraine,  whence  it  is  ex^ 
ported  to  the  neighbouring  eountriea.    The 
climate  is  not  faTonrable  to  the  cultivation  of 
fruit-trees ;  but  in  the  moat  southern  districte 
there  are  peaehea,  apricots,  quinoes,  mulberries, 
and  walnuts ;  and  in  the  numerous  end  ex- 
tensive  orchards  of  the  Crimea  thera   are 
also  almonds  and  pomegranates.    Qtapes  are 
grown  in  a  few  spots.     Potatoes,  cabbagea, 
turnips,  and  carrots,  are  extensively  grown; 
and   in  some  places  cucumbers,  pumpkins, 
and  radiahea.    Melons,  asparagua,  hops,  and 
liquorice,  are  among  the  vegetable  produce. 

The  forests  constitute  one  of  the  principal 
sources  of  wealth  to  Bussia;  and  their  pro* 
dnoe,  consisting  of  timber,  flre-wood,  tar, 
pitch,  pearl>ash,  and  potash,  ia  exported  to  a 
large  amount  About  three-fourths  of  the 
countries  between  06^  N.  laL,  and  the  oonrse 
of  the  Volga  aa  far  east  aa  ita  great  bend  nesr 
Cssan,  are  oovered  with  foroats.  In  all  theae 
countries  only  pine,  fir,  larch,  alder,  and  fairah 
>re  found,  with  a  few  Ihne  treea;  ash  trees  are 
rare.  From  these  countries  is  derived  the 
greatest  part  of  the  produce  of  the  forests 
which  goes  to  foreign  markets.  The  eantral 
provinces  have  in  moat  eases  no  more  timber 
than  is  tequired  for  their  own  use.  West  of 
the  Dnieper  several  extensive  forests  occur  on 
the  banks  of  the  Niemen  and  in  the  swsmpa 
of  Ptnak  and  Batnor.  South  of  the  swamps 
there  are  some  forests  of  beeoh«  The  oak 
forests  of  Casan,  NisohneipNovgorod,  Pensa, 
end  Saratov,  have  engaged  the  attention  of 
govsmment,  on  aeeount  of  their  great  im* 
portance  for  the  navy.  The  southern  provinces 
of  RuBida  are  almost  without  treea. 

Bussia  contains  minersls  in  great  abundanoe. 
Oold  is  ftmnd  ehiefly  in  the  Ural  Monntama, 
partly  on  the  Buropean  side,  but  mostly  on 
the  Siberian  side.  The  produce  in  1646  waa 
as  follows : — 
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The  total  quantity  obtained  in  ^647  was 
1779  poods.     The  produce  in  the  ten  years 
18d7  .46  was  8,387  poods  of  dne  gold,  which 
(at  86  lbs*  avoirdupois  r=  1  pood)  Amn^nin 
to  366,9314  lbs.  trqy,  value  ne^ly  19,000,000/. 
The  produce  seems,  however,  to  be  gradually 
diminishing;  for  the  gold  produce  of  1848 
was  1726  poods,  and  that  of  1849  waa  1587. 
Platinum  was  discovered  in  the  Ural  in  1823, 
and  has  been  worked  ever  since ;  the  produce 
in  1848  was  218  poods  =  7668  lbs.    Silver  is 
met  with  on^  in  the  Asiatic  governments. 
The  quantity  obtained  in  1847  was  1190  poods. 
Copper  and  iron  are  extensively  worked  in 
the  Ural,  and  in  other  places.     Mercuiy, 
arseuio,  nickel,  oobalti  antimonyi  an4  bismu^, 
are  met  with,  but  are  not  much  worked.    Salt 
is  Ibund  in  various  lakes,  and  a  salt  formation 
extends  along  the  western  declivity  of  the 
Ural  Mooutains,  to  the  source  of  the  Kama, 
and  thence  westward  on  both  sides  of  the 
Uwalli.    In  all  these  districts  salt  is  made 
from  the  saltspriugs,  which  are  numerous. 
Co^  exists  in  a  few  plaoes,  but  not  in  laj:ge 
quantities.     Other  minerals  are  not  much 
worked,  with  the  exception  of  msrble  and 
granite. 

The  manufisctuxes  of  Bussia  commenced,  as 
in  other  countries,  with  the  beginning  of  its 
political  importance,  but  have  been  phie^y 
indebted  for  their  encouragement  and  progress 
to  the  effiirts  of  the  government.  The  czars 
Ivan  I.  and  IL,  who  in  the  15th  and  IGth 
centuriea  had  restored  Bosaia  to  independence, 
invited  artisans  and  woriunen  from  Germany, 
the  Netherlands,  and  Italy,  and  established  at 
Moscow,  Yaroslaw,  Smolensk,  and  Kiev  manu- 
factures of  woollen  doth,  lin^,  arins,  <bc  But 
the  civil  wars  before  the  aooession  of  the 
house  of  Bomanoff^  and  the  interference  of 
Sweden  and  Poland,  which  led  to  the  deso 
lation  of  the  country,  checked  the  infant 
msonfisetures,  so  that  in  fact  nothing  was  done 
till  the  reign  of  Peter  the  Oreat,  who  in  this, 
as  in  many  other  respects,  was  the  founder  of 
the  prosperi^  of  Bussia. 

During  the  reign  of  the  present  Emperor 
the  manufactures  of  Bussia  have  increased 
to  a  remarkable  extent.  Smelting  works, 
engineering  works,  cotton  factories,  woollen 
Caotories,  tallow-molting  works,  tanneries,  sosp 
factories--^  have  increased  most  rapidJly. 
The  central  part  of  the  empire  is  the  chief 
theatre  of  manufaotqring  industry,  Moscow 
has  become  the  focus  of  it ;  in  the  lesser  towns 
of  the  government  of  which  it  is  the  oapital« 
the  number  of  manufactories  continues  to  in- 
oreaae.  Next  to  Moscow,  in  industry,  are  the 
govtmmentfl  of  Vladimir,  Nischnei-Novgorod, 
Bantov,  and  St.  Petansbuig. 
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The  inland  trade  is  carried  on  in  a  very 
great  measure  by  means  of  annual  fairs,  the 
most  remarkable  of  whioh  is  that  of  Nischnei- 
NoYgorod.  [Faibs.]  The  nnmber  of  these 
great  commercial  fairs  is  somewhat  oyer 
twenty;  but  there  is  a  still  larger  number  of 
minor  fairs  and  markets.  The  inland  trade, 
as  before  remarked,  is  greatly  promoted  by  the 
extensive  system  of  inland  navigation.  The 
vessels  which  have  arrived  from  the  interior 
at  the  ports  of  Archangel,  St.  Petersborg,  and 
Biga,  have  frequently  amounted  in  the  year 
ftom  2,500  to  8,500  barks.  Ooods  destined 
for  Odessa  from  the  interior  are  carried  down 
the  Dniester  or  the  Dnieper,  and  from  the 
mouths  of  those  rivers  to  Odessa  by  coasting 
vessels.  Kherson,  Astrakhan,  Taganrog,  Nak- 
faitschevan,  and  Bostow,  are  the  other  chief 
ports. 

The  ships  which  enter  and  clear  at  the 
various  Bussian  ports  annually  have  an  average 
tonnage  of  about  2,000,000  tons;  of  which 
those  to  and  from  Great  Britain  amount 
generally  to  nearly  one  half.  The  British  trade 
at  Bussian  ports  in  1848  involved  the  use  of 
— ^Inwards,  2,562  vessels ;  outwards,  1,916 
vessels ;  together  969,572  tonnage,  41,61 3  men. 
The  declared  value  of  the  British  and  Irish  pro- 
duce and  manufactures  transmitted  to  Bussia 
in  1847  was  1,844,543/.;  the  following  were 
the  chief  items : — Goals,  108,378  tons ;  woven 
cottons,  1,541,112  yards ;  cotton  twist  and 
yam,  12,853,754  lbs.;  earthenware,  345,421 
pieces ;  hardware  and  cutleiy,  7,676  cwts.;  iron 
and  steel  goods,  15,782  tons;  lead  and  shot, 
1,764  tons ;  machinery  and  mill- work,  226,636<.; 
salt,  2,318,584  bushels;  tin,  6,268  cwts.; 
woollens  and  worsteds,  57,720/.;  ditto  yam, 
1 ,727,850  lbs.,  =  189,0141.  The  value  in  1849 
was  somewhat  lower.  The  nature  of  the  trade 
between  Bussia  and  Great  Britain  is  indicated 
by  the  chief  exports  from  the  former  to  the 
latter  in  1847,  namely— Bristles,  1,278,570 
lbs.;  com,  2,000,000  quarters;  flax  and  tow, 
681,167  cwts. ;  hemp,  542,857  cwts. ;  linseed, 
853,900  quarters;  tallow,  939,946  cwts;  tar, 
0,656  casks;  timber,  220,000  loads;  wool, 
9,949,776  lbs. 

The  St.  Petersburgh  and  Moscow  Baihray 
exhibits  some  remarkable  commercial  features. 
It  was  at  first  intended  to  order  all  the 
locomotives  and  maehineiy  from  England,  as 
being  the  cheapest  in  the  end ;  but  an  enter- 
inizing  American  firm  made  such  ofTers  as 
induced  the  Emperor  to  enter  into  a  contract 
with  them.  They  were  to  have  the  use  of 
certain  machine  works  at  Alexandroiliaky, 
which  were  to  be  adapted  for  their  purposes ; 
they  were  to  employ  their  own  hands,  on  their 
own  terms ;  but  they  were  also  to  emploj  000 


serfr  belonging  to  the  Alexandrofbky  Estata 
whose  services  were  to  be  paid  fbr  at  a  eertam 
stipulated  rate:  they  were  to  oonstnict,  at 
those  works,  200  locomotives,  5,800  trucks,  70 
passenger  carriages,  and  other  rolling  stock, 
for  which  they  were  to  be  paid  at  stipulated 
prices;  they  had  the  privilege  of  importiog 
coal  and  iron  duty  free ;  and  they  were  to  be 
paid  once  a  month  till  all  the  woiks  ven 
finished.  The  whole  was  finished  loDg  be- 
fore the  railway  itself  was  finished;  and  Uie 
Emperor  expressed  his  satisfaction  by  a  dis- 
tribution of  some  of  those  orders  and  medtls 
which  form  such  a  remarkable  feature  in  tbe 
imperial  proceedings.  The  Alexandroi&l^ 
works  covered  160  acres,  and  at  some  periods 
employed  nearly  3,000  persons — nearly  all  of 
whom  were  semi-serfs,  who  worked  well  if  well 
directed.  At  the  same  establishment  steam- 
engines  have  been  made  for  the  Siberias 
mines. 

It  is  fitting  that  Bussia  should  shew,  at  the 
World's  Exhibition,  to  what  point  her  pro- 
ducing and  manufacturing  f^ni  has  nor 
attained. 

BUST,  in  the  conmion  acceptation  of  tlie 
term,  is  the  red  pulverulent  substance  which 
is  formed  on  the  surface  of  iron  when  ezpostil 
to  air  and  moisture.    It  is  an  oxide  of  iron* 

BUSTICATED  WOBK,  in  Architectow,  is 
a  species  of  decoration  for  walls,  wherein  the 
joints  between  the  courses^  and  between  the 
separate  stones  in  each  course,  are  strongly 
defined  by  sunk  ftbannAla  or  grooves.  Rusti- 
cation gives  an  appearance  of  solidity  to  the 
surface,  and  was  frequently  employed  by  the 
Romans.  Italian  architecture  presents  nunj 
examples  of  rusticated  wofk,  and  there  an 
several  specimens  among  the  public  bnilding^ 
of  London. 

BYE.     This  valuable  plant  bean  naked 
seeds  on  a  fiat  ear  ftimished  with  awns  lihe 
barley.    The  straw  is  solid,  the  internal  part 
being  filled  with  a  pith,  which  makes  it  viln- 
able  for  litter,  and  still  more  so  for  thatebiDg. 
The  value  of  the  straw  is  often  nearly  equu 
to  that  of  the  grain.    Bye  grows  on  poor  light 
soils  whioh  are  altogether  unfit  for  wheat.   It 
was  formerly  raised  in  oonaiderabla  ffuatitit^ 
in  England,  either  alone  or  mixed  with  wbe^ 
and  was  then  caUed  Jfea&i,  froa  the  oM 
Fiench  word  me$U,  whioh  means  i"^*^  J[j 
rnesUn  when  ground  produced  a  nT  *"^ . ' 
some  and  palatable  household  bread,  ^^f 
at  present  raised  in  veiy  small  qnantities  m 
England. 

In  England  rye  is  mostly  sown  <*.*  ^ 
crop,  and  when  fed  off  early  in  ■?"«*  JV 
sheep,  the  land  is  invigorated,  and  ^  J^ 
exceUent  potatoea  or  turaipt  the  m0*  ^' 
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The  preparation  of  the  land  for  lye  is  the 
same  as  for  wheat,  except  that  in  veiy  light 
soils  no  more  ploughings  are  required  than 
will  dear  the  ground  of  weeds.  If  rye  is 
sown  after  harvest,  one  ploughing  only  is 
usually  given.  It  idll  thrive  upon  rich  wheat 
soils,  as  well  as  upon  lighter,  and,  as  it  throws 
out  numerous  stems  in  rich  land,  it  is  the 
more  profitahle  as  fodder,  although  the  crop 
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of  grain  might  not  be  so  abundant  when  the 
plants  are  too  much  crowded. 

The  Bye  and  Bye-Meal  imported  in  the 
last  three  years  amounted  to  the  following 
quantities : — 

Rye.  Rye-MMl. 

1848 62,685  qrs.  36,984  cwts. 

1840 240,556  „   18,468  „ 

I860 04,078  „     966  „ 


S 


SAGBUT,  is  the  name  which  was  formerly 
given  in  England  to  the  Tbombokb. 

SACCHABOMETEB,  is  an  instrument 
used  principally  in  the  operations  of  brewing 
and  making  sugar.  It  serves  to  indicate  the 
density  of  the  liquid  extracted  from  malt,  or 
the  degree  to  which  the  juice  expressed  fix>m 
the  sugar-cane  is  concentrated  previously  to 
undergoing  the  process  of  ox^'stalhsation ;  in 
other  words  it  is  a  measurer  of  the  sweetness 
of,  or  the  amount  of  saccharine  matter  con- 
tained in,  a  liquid. 

The  saccharometer  which  is  most  commonly 
employed  is  made  of  copper,  and  differs  in 
form  from  the  hydrometer  in  conmion  use 
only  in  its  stem,  which  is  six  inches  long, 
having  four  equal  faces,  each  less  than  a 
quarter  of  an  inch  in  breadth.  Three  of  these 
faces  are  graduated,  and  the  volume  and 
weight  of  the  whole  are  such  that  when  the 
instrument  is  immersed  in  water  it  sinks  till 
the  top  of  the  stem  is  but  little  above  the 
surface.  The  line  at  which  the  surface  of  the 
water  cuts  the  stem  is  marked  as  the  zero  of 
the  scale;  and  the  graduations  are  such  that, 
when  the  instrument  is  immersed  and  floats 
upright  in  a  vessel  containing  the  saccharine 
matter,  the  number  of  the  division  at  the 
surface  expresses  the  density  of  the  liquid  by 
the  number  of  pounds  avoirdupois  which 
ought  to  be  added  to  the  weight  of  a  barrel  of 
water,  in  order  to  show  the  weight  of  an  equal 
volume  of  the  hqnid. 

For  the  general  purpose  of  determining  the 
specific  gravity  of  fluids,  on  the  principle  of 
the  hydrometer  and  saccharometer,  the  best 
instrument  is  one  which  consists  of  a  glass 
cylinder  about  seven  inches  long  and  three- 
quarters  of  an  inch  in  diameter.  It  has  at  its 
lower  extremis  a  stirrup,  carrying  a  small 
cup  in  the  form  of  an  inverted  cone,  and  its 
opposite  part  is  drawn  out  so  as  to  form  a 
slender  stem  or  tube,  which  is  terminated  at 
tlis  upper  extremity  by  a  small  cup.    About 


the  middle  of  the  stem  a  mark  is  made,  and, 
in  order  that  the  instrument  may  be  enabled 
to  float  vertically  in  a  vessel  containing  the 
liquid  whose  specific  gravity  is  to  be  determined, 
a  constant  weight,  which  may  be  a  ball  of  glass 
containing  mercuiy,  is  placed  in  the  lower  cup. 

SAGE,  is  a  Spanish  wine  of  the  dry  kind ; 
in  French,  Vin  aec;  and  in  some  old  English 
works  it  is  called  mcA.  There  is  a  general 
opinion  that  sack  was  the  same  wine  which  is 
now  named  Sheny. 

SAFETY  LAMP.    [Lamp,  SAyBTY.] 

SAFFLOWEB,  or  Stuiard  Saffiron,  is  ob- 
tained  from  the  Carihamtu  Hnctorius.  This 
plant  has  been  cultivated  in  eastern  countries 
from  the  earliest  times,  both  on  account  of  the 
oil  expressed  from  its  seed  and  for  the  colour- 
ing matter  procurable  from  its  flowers,  which 
in  their  dry  state  form  the  Safflower  of  com- 
merce. It  is  largely  used  to  adulterate  safion. 
The  oil  of  the  seeds  of  Carthamut  was  valued 
by  the  ancients  as  a  laxative  medidne,  and  is 
still  employed  by  the  Asiatics  for  the  same 
purpose,  as  well  as  for  external  application. 
It  is  most  extensively  used  as  a  lamp-oil.  The 
plant  is  however  chiefly  cultivated  on  account 
of  its  flowers,  not  only  in  China,  India,  and 
Egypt,  but  also  in  the  south  of  Europe.  The 
Safilower  brought  from  China  is  the  most 
valued,  and  fetches  a  much  higher  price  than 
that  from  Bengal  The  quantity  imported 
into  Great  Britain  in  1847  was  1,128  cwts. 

SAFFBON  consists  of  the  dried  stigmas  of 
the  Crooia  aativutf  a  plant  native  of  Greece 
and  Asia  Minor,  but  extensively  cultivated  in 
Austria,  France,  Spain,  and  also  formerly  in 
England.  The  Sicilian  saffion  is  said  to  be 
the  produce  of  the  Crocus  odorus,  but  both  in 
ancient  and  modem  times  this  sort  has  been 
littie  esteemed.  England  is  chiefly  supplied 
from  France  and  Spain ;  that  of  Spain  being 
preferred.  In  Germany  however  Spanish 
safiron  is  not  in  such  repute  as  the  Austrian, 
great  pains  being  taken  in  the  cultivation  of 
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the  plant  in  that  eotintiy.  When  the  flowers 
expand,  and  are  thoroughly  open  under  the 
influence  of  the  sun,  the  stigmaSi  of  which 
there  are  three,  are  plucked  out,  a  portion  of 
one  style  remaining  attached  to  them,  and 
spread  upon  paper,  to. he  dried  either  by  means 
of  portable  kilns  over  whfch  a  hair-cloth  or 
fine  sieye  is  stretched,  or  in  a  room  by  the 
sun.  The  stigmas  have  a  penetrating,  aro- 
matic, and,  when  in  large  quantity,  stupifying 
odour,  and  a  bitter  aromatic  taste ;  by  masti- 
cation the  mouth  and  saliva  are  rendered 
yellow.  By  long  internal  use  of  them  many 
of  the  secretions  acquire  a  yellow  colour. 
According  to  Mr.  Pereira,  one  grain  of  good 
safiVon  contains  the  stigmata  and  styles  of 
nine  flowers ;  hence  4dlM)  flowers  are  required 
to  yield  one  ounce  of  saffiron.  Saffion  was 
formerly  met  with  in  two  forms,  Hay  Saffion 
and  Cake  SaAron  ;  the  former  is  now  alone  in 
demand,  the  latter  being  entirely  an  artificial 
compound  of  the  florets  of  the  safflower,  gnm, 
and  some  other  materials.  About  10,000  lbs. 
of  saffiron  were  imported  from  France  in  1847. 

SAOAPE'NUM,  is  a  medioinal  snbstanoe 
3nelded  by  FenUa  PerHca,  which  grows  in 
Persia  and  other  regions  of  the  East  It  is 
procured  in  the  same  way  as  assafoetida.  It 
occurs  either  in  tears  or  irregular  masses,  of 
a  dirty  brownish  oolonr,  containing  in  the 
interior  white  or  yellowish  grains.  It  is 
difficult  to  break  (unless  when  very  old),  is 
tenscioas,  and  not  easily  powdered,  except  in 
winter.  It  has  a  similsr  odour  to  assafoetida, 
but  less  poweifh],  with  a  nauseously  bitter 
and  acrid  taste.  It  consists  chiefly  of  resin, 
gnm,  and  volatile  oil.  Its  action  on  the 
human  system  is  the  same  as  that  of  assafoe- 
tida and  other  fetid  gum*tesins. 

SAGO.  This  word  signifies,  in  the  lan- 
guage of  the  Papuas,  bread,  since  it  constitutes 
the  sUple  article  of  food  of  the  inhabitants 
of  the  Eastern  Archipelago  and  other  parts 
where  the  plants  which  yield  it  grow.  It  is 
not  a  seed,  but  the  farina  from  the  stem  of 
several  palms  and  palm-like  vegetables.  Ssgo 
is  a  variety  of  starch,  prepared  by  the  plant 
for  the  use  of  the  flowers  and  £hiit»  and  is 
most  abundant  just  before  the  evolution  or 
appearance  of  the  flower-bud,  which  is  known 
by  a  whitish  dust  transuding  through  and 
eovering  the  leaves.  At  this  time  the  stem 
is  oat  down  near  the  bsse,  and  then  divided 
into  pieces  of  Ave  or  six  feet  in  length.  A 
part  of  the  outer  hard  wood  is  then  sliced  ofl^ 
and  the  workman,  coming  to  the  pith,  outs 
across  the  longitodinsi  fibres  and  the  pith 
together,  leaving  a  part  at  each  end  uncut,  so 
that  when  it  is  excavated  there  remains  a 
trough,  into  which  the  pulp  is  again  put, 


mixed  with  water,  and  beaten  with  a  piece  of 
wood ;  the  fibres,  being  then  separated  from 
the  pulp,  float  at  the  top,  and  the  flour  sub- 
sides. After  being  cleared  in  this  manna 
by  seyeral  waters,  the  pulp  is  put  into  cylin- 
drical baskets  made  of  the  leaves  of  the  tree ; 
and,  if  it  is  to  be  kept  some  time,  those 
baskets  are  generally  sunk  in  fi'esh  water  to 
keep  it  moist,  for  the  pulp  will  keep  long  if 
preserved  from  the  air,  but  if  exposed  it 
presently  turns  sour. 

The  quantity  yielded  by  one  tree  is  prodi- 
gious. Five  or  six  hundred  pounds  an?  not 
an  unusual  produce  for  one  tree ;  and  as  the 
vegetation  still  remains  after  being  felled,  a 
stem  again  springs  up,  which  goes  through  the 
different  stages  of  growth  till  it  is  fit  fbr  the  axe. 

The  flour  or  powder  is  rarely  imported, 
granulated  ssgo  being  the  state  in  which  it  is 
commonly  brought  to  Europe.  To  bring  it 
into  this  state  from  the  flour,  it  must  be 
moistened  and  passed  through  a  siev«  into 
an  iron  pot  (very  shallow)  held  orer  a  fire, 
which  enables  it  to  assume  a  globular  ibna. 
Thus  all  our  grained  sago  is  half  baked,  and 
will  keep  long.  Of  this  granulated  ssgo  (here 
ars  two  varieties,  the  common  or  btvwm  sago, 
and  pearl  sago.  The  latter  is  in  small  hard 
horny  or  semi-transparent  grains,  about  tlie 
size  of  a  pin's  head ;  tlie  former  are  in  larger 
grains,  about  the  sise  of  the  grains  of  pearl 
bariey.  Both  are  inodorous,  and  with  an  in- 
sipid tests.  They  swell  in  cold  water,  and 
are  almost  entirely  soluble  in  boihng 
water,  so  as  to  form  a  thick  starch -like  solu- 
tion, which  may  be  used  as  a  pudding,  or 
prepared  in  other  ways  as  an  article  of  diet 
for  children  and  invalids,  if  a  f^nnaoeous 
diet  is  required.  66,000  owts.  of  sago  were 
imported  in  1848. 

SAILS;  SAIL  MAKING.  The  principal 
sails  of  large  vessels  can  be  placed  at  right 
angles  to  the  direction  of  the  keel  of  the  ship, 
snd  this  position  is  given  to  them  when  the 
vessel  goes  before  the  wind;  in  other  cases 
the  same  sails  may,  by  means  of  the  faracet*, 
be  placed  obliquely  to  the  keel.  The  saii> 
which  are  attached  to  the  ship's  stays,  and 
the  sails  of  boats  or  small  vessels,  are  when 
supine  in  a  vartioal  plane  passing  thnnigh 
the  keel ;  a  certain  degree  of  obUquity  to  that, 
plane  may,  however,  be  given  to  them  at  th«ir 
lower  extremities,  if  necessary. 

When  a  vessel  is  in  Stillwater,  the preasure 
of  the  wind  sgeinst  the  sails  overoomes  ittf 
inertia,  and  motion  takes  place  in  some  direc- 
tion. The  motion  goes  on  increasing  by  the 
aooelorative  power  of  the  wind,  as  the  rootaon 
of  a  descending  body  is  accelerated  by  the 
fottie  of  gimvity ;  but  at  the  end  of  a  oeftaia 
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time  the  Tasistaxice  in  sa  opposite  direotloQ» 
both  of  the  tir  agaiiut  the  sails  and  hiiU  of 
the  ship,  and  of  the  Tater  against  the  latteri 
becoming  equal  to  the  accelerative  power  of 
the  wifid,  the  ship  acquires  a  terminal  or 
miiform  Telocity,  and  in  this  state  (neglecting 
the  resistance  of  the  air)  thero  nay  be  said 
to  be  an  equilibrium  between  the  pressure  of 
the  wind  against  the  sails  and  of  the  water 
against  the  yessel. 

The  management  of  a  sail  in  a  ship  be- 
longs to  seamanship  J  but  the  manufacture  of 
the  sail  itself  is  simply  an  industrial  employ- 
ment. The  canvas  used  for  sails  is  a  Tery 
atont  materisl,  woTen  in  England  or  Scotland 
from  Russian  hemp,  and  purchased  in  the 
form  of  rolls  called  holtM,  each  bolt  containing 
about  40  yards  of  canvas  24  inches  wide* 
There  are  six  or  seven  ditTerent  qualities  of 
this  eanyas,  according  to  thesiae  and  position 
of  the  sail  to  be  'made ;  and  each  quality  has 
a  particular  number  attached  to  it,  and  must 
have  a  certain  weight  per  square  foot  Thus,  in 
the  Royal  Navy,  a  bolt  of  No.  1  canvas,  contain- 
ing 8S  yards,  must  weigh  44  lbs.  prhereas  No.  7 
weighs  only  about  half  aa  much :  the  inter- 
mediate numbers  having  intermediate  weights. 

As  the  canvas  is  only  two  feet  wide,  many 
breadths  are  required  to  form  a  large  sail. 
The  mainsail  of  an  East  Indiaman  eontains 
nesffly  700  yards  of  canvas  t  while  the  whole 
suit  of  sails  for  sueh  a  ship  requires  as  much 
as  9000  yards.    As  the  sails  Tsiy  much  in 
nhape,  considerable  taot  is  required  in  cutting 
up  the  canvas  so  as  to  avoid  waste.    The  art 
of  the  sail  maker  consists  not  only  in  seaming 
up  the  numerous  breadths,  so  as  to  give  the 
requisite  dimensions  to  the  nail,  but  also  in 
strengthening  the  sail  by  sewing  rope  to  its 
edges.    The  seaming  and  sewing  are  effected 
with  large  three-sided  needles,  of  seven  or 
eight  different  kinds,  which  are  threaded  with 
sewing  twine  having  from  300  to  400  Aithoms 
to  the  lb.    The  skeins  of  t^vine  previous  to 
being  used  are  dipped  into  a  trough,  contain- 
ing melted  tar,  grease,  and  oil,  which  is  afWr* 
wsErds  dried.    The  sul-maker  has  a  thumb- 
stall  and  a  palm-thimble,  for  protecting  his 
right  hand.    His  stitches  have  a  regulated 
degree  of  closeness,  on  whieh  his  rate  of  pay- 
ment fai  part  depends ;  there  are  usually  about 
100  stitches  in  a  yard.    The  overlapping  of 
the  breadths  is  an  inch  or  an  inch  and  a  half. 
Besides  the  seaming,  sundry  small  pieces  of 
eanvas  are  stitched  to  the  sail  to  strengthen 
it  in  THrions  directions ;  and  the  edge  rope  or 
bolt  rope  is  sewn  on  with  great  firmness.   So 
skUfVilly  IS  the  canvas  marked  out  and  cut  up 
by  a  nueter  sail-maker,  that  in  the  9000  yards 
fepttM  forty  saUfl  of  a  large  ship,  there  will  not 


be  mora  than  three  or  four  yards  aotually 
wasted. 

The  Storm  SaU$  patented -in  1844  by  Mr. 
Archibald  Trail  are  made  in  the  usual  man" 
ner,  but  are  subsequently  strengthened  by 
sewing  to  their  surface  a  number  of  canvas 
bands  about  an  inoh  broad,  with  cords  woven 
in  thom,  such  bands  being  secured  at  their 
ends  into  the  bolt-ropes,  or  cords  forming  the 
boundaries  of  the  sail,  and  canied  diagonally 
across  the  surfaoe  of  the  sail  at  an  angle  of 
45°  with  the  seams,  and  at  a  distance  of  about 
three  feet  from  each  other.  Two  sets  of 
bands  are  used,  crossing  the  sail  in  opposite 
directions,  one  set  being  attached  on  eaeh 
side  of  the  canvas.  By  this  simple  contrivance 
the  strain  is  so  equalised  as  to  render  tearing 
less  probable  than  with  an  ordinary  sail; 
while,  if  any  injury  be  inflicted,  the  rent  is 
confined  witiiin  the  narrow  limits  of  one  of 
the  diamond-shaped  compartments  into  which 
the  sail  is  divided  by  the  protecting  bands. 

SAL  AMMONIAO.    [Amvovia.] 

SALEP,  Salop,  or  Saloop,  is  a  nutritious 
article  of  diet,  much  valued  in  the  East  for 
its  supposed  general  stimulant  properties,  but 
which  is  justly  esteemed  bland  and  nutritious, 
and  well  suited  to  children  and  oonvalescente. 
Salop  oonsists  of  the  tubers  of  different  species 
of  OrtkitUtBj  which  have  been  known  in  medi- 
cine iVom  veiy  early  times  by  the  name 
OrekU.  All  these  plants  have  two  tubers, 
charged  with  nutritious  matter,  and  while  one 
is  nourishing  the  flower-stem  and  seeds  of 
the  current  year,  by  which  it  is  robbed  of  its 
store,  the  other  serves  as  a  reservoir  for  the 
flower-stem  of  the  succeeding  year.  This  lest 
alone  is  fit  for  use.  Both  are  dug  up  to- 
gether, but  the  solid  one  only  is  retained. 
It  is  dipped  in  warm  water,  after  which  the 
fine  brown  skin  is  easily  removed  by  means 
of  a  coarse  cloth  or  brush.  The  tubers,  being 
thus  cleaned  and  peeled,  are  to  be  arranged 
on  a  tin  plate,  and  then  placed  within  an  oven 
heated  to  the  same  degree  as  is  necessary  for 
baking  bread ;  here  they  are  to  remain  for 
seven  or  ten  minutes,  in  which  time  they  will 
exchange  their  opaque  and  milky  whiteness 
for  a  semi-transparent  hom-like  appearance, 
and  a  yellowish  colour,  retaining  their  original 
bulk.  Being  then  withdrawn  from  the  oven, 
they  are  exposed  during  some  days  to  dry  and 
harden  in  the  air ;  or  by  the  employment  of  a 
very  gentle  heat,  they  may  be  brought  to  the 
same  state  in  the  course  of  a  few  hours :  all 
that  is  then  required  to  adapt  the  salep  for 
food  is  to  boil  it  in  water  (or  mflk)  to  the 
required  consistency. 

SALINOMETER.  An  mstmment  has 
been  patented  by  Mr.  How  under  this ' 
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for  measnzing  the  degree  of  saltaess  in  the 
water  contained  in  the  boilers  of  marine 
steam  engines.  *  When  this  saltness  gets  be- 
yond a  certain  limit,  it  impedes  the  proper 
action  of  the  boiler,  and  the  salt  water  re- 
quires to  be  removed.  Mr.  How's  apparatus 
consists  of  a  small  cylinder,  open  at  the  top, 
and  having  a  stop-cock  at  the  bottom.  By 
means  of  this  stop-cock  water  from  the  boiler 
can  be  admitted  into  the  cylinder.  An  instru- 
ment on  the  principle  of  ihe  hydrometer  and 
sacoharometer,  but  adapted  to  this  especial 
purpose,  is  immersed  in  the  saline  water; 
and  the  degree  to  which  its  graduated  stem 
will  sink  suffices  to  measure  the  saltness. 

SALMON  FISHERY  AND  TRADE.  A 
few  commercial  statistics  concerning  salmon 
win  be  found  under  Fishebxbs  ;  and  wo  wiU 
here  append  one  or  two  more. 

The  London  market  receives  its  supply  of 
salmon  chiefly  from  Scotland — three-fourths 
from  the  river  Tay.  The  Tay  salmon  sold  at 
Billingsgate  in  recent  years  has  been  about 
15,000^  annual  value.  A  small  quantity  of 
Irish  salmon  reaches  Billingsgate  from  li- 
merick and  Cork ;  and  a  much  smaller  quan- 
tity of  Severn  and  Wye  salmon.  A  small 
quantity  is  also  brought  over  from  Holland. 
There  seem  to  be  indications  that  the  salmon 
fisheries  generally  are  declining,  and  the  sup- 
ply less  than  it  was  formerly — owing,  as  some 
persons  think,  to  a  somewhat  reckless  mode 
of  fishing,  by  which  the  fish  are  not  allowed 
time  to  arrive  at  maturity.  Salmon  is  brought 
to  Billingsgate  in  boxes.  Of  late  years  there 
have  been  sold  annually  at  Billingsgate  about 
30,000  boxes,  each  containing  seven  salmon ; 
or  about  200,000  salmon.  This  is  inde- 
pendent of  the  pickUd  salmon,  brought  to 
London  in  kits. 

SALT;  SALT  TRADE.  The  chemical 
nature  of  this  invaluable  substance  is  noticed 
imder  Sodiux.  We  will  here  speak  of  its 
extraction  and  trade. 

The  principal  part  of  the  salt  of  England 
is  made  in  the  valley  of  the  Weaver  in  Cheshire. 
When  the  salt  duty  was  repealed  in  1824, 
there  were  75  works  where  salt  was  raised  in 
a  fossil  state :  34  were  at  Northwich,  26  r* 
Winsford,  3  at  Middlewich,  and  2  at  Nantv  ■ 
all  in  Cheshire;  2  were  at  Shirley  V  ..  iu 
Stafibrdshire ;  6  at  Droitwich  in  Gloucester- 
shire ;  and  2  in  Durham.  There  were  at  the 
same  time  35  works  at  which  salt  was  made 
by  evaporation  from  sea-water,  29  of  which 
were  in  Hampshire  and  the  Isle  of  Wight 
In  Scotland,  at  the  same  time,  there  were  15 
saltworks,  and  in  all  of  them  salt  was  made 
from  sea  water.  At  Droitwich  alone  260,000 
tons  of  salt  9X9  mads  annually  from  the  brine 


springs  of  that  town.  A  idngolar  food  has 
recently  existed  in  the  town,  owing  to  attemptB 
made  to  prevent  the  brine  lh>m  flowing  to 
certain  salt  works.  Nearly  the  whcde  of  the 
salt  exported  is  made  in  Cheshire,  and  is  sent 
down  the  river  Weaver,  which  commnnicatea 
with  the  Mersey,  to  LiveipodL  The  Stailbrd- 
shire  rock-salt  is  chiefly  exported  from  Hull, 
and  that  of  Glouoestershire  from  the  port  of 
Gloucester. 

The  rock-salt  of  Cheshire  was  first  dis- 
covered near  Northwich,  while  sesitshing  for 
coaL  It  is  found  from  28  to  48  yards  be- 
neath the  surface ;  the  first  stratum  is  fitm 
15  to  25  yards  in  thickness,  extreme]|y  s<did 
and  hard,  and  resembling  brown  sugar  candy. 
Many  tons  at  a  time  are  loosened  by  Usstiag 
with  gunpowder.  Beneath  this  comes  a  stra- 
tum of  hard  stone,  25  to  35  yards  in  thickness ; 
and  then  is  encountered  a  bed  of  peifeetly 
white  and  pure  salt,  40  yards  thick.  Theirs 
are  also  brine  springs,  which  appear  to  ha?e 
been  formed  by  springs  flowing  over  the  beds 
of  rock-salt,  and  becoming  saturated  with  the 
saline  partides ;  this  brine  is  pumped  up  to 
the  surface.  The  brine  springs  are  from  20 
to  40  yards  in  depth.  The  English  table  salt 
is  almost  entirely  produced  by  evaporating 
this  brine ;  but  a  oonsiderabls  portion  of  thsL 
which  is  exported  is  rook  salt.  The  evapora- 
tion was  in  former  times  efEected  by  the  beat 
of  the  sun,  but  artaficial  heat  is  now  employed. 
So  far  as  observation  has  yet  gone,  the  English 
supply  is  practically  inexhaostiUe :  no  limit 
is  known  to  the  extent  of  the  beds  or  ths 
springs ;  and  it  ought  to  be  regarded 
of  the  blessings  which  we  owe  to  the 
wealth  of  our  country  that  the  beaatifol  table 
salt  of  England  may  be  obtained  at  soeh  sa 
extremely  low  price  as  that  now  charged  for 
it  One  specimen  of  Northwich  rotk  salt, 
weighing  two  tons,  has  been  forwarded  to 
the  Great  Exhibition. 

About  70,000  tons  of  Cheshire  salt  sr« 
annually  used  by  the  alkali  makers  on  the 
banks  of  the  Tyne.  It  used  to  be  conveyed 
round  the  Land's  End  and  the  south  coast  by 
ships ;  but  it  is  now  sent  by  canal  and  river 
•  >  Liverpool,  from  thence  to  Maryport  by  sea, 
..lid  from  thence  to  Newcastle  by  railway. 

A  duty  of  10<.  per  bushel  was  laid  on  salt 
in  1708,  which  in  1805  was  increased  to  15f. 
In  1823  this  duty  was  reduced  to  2t.;  and 
in  1825  was  wholly  repealed.  Salt  osed  in 
the  fisheries,  in  bleaching,  or  in  sgricoltare, 
was  nearly  duty-free.  The  salt  ei^orted  in 
1840  amounted  to  18,530,865  bushels. 

The  British  government  in  India  monopo- 
lises both  the  manufacture  and  ssle  of  mU. 
In  the  tea  years  1836-45,  the  nsi  reosvU 
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from  this  monopoly  of  home  salt,  and  duty 
on  imported  salt,  varied  from  989,389/.  to 
1,707,287/.  annually.  It  is  beliered  that  a 
moderate  dnty  on  British  salt  would  yield  as 
large  a  revenne  in  the  course  of  a  few  years, 
if  the  monopoly  were  abolished,  while  com- 
merce would  he  benefitted  by  the  interchange 
of  East  India  sugar  and  other  native  commo- 
dities for  British  salt;  smuggling  in  salt, 
which  is  extensively  carried  on,  would  cease ; 
and  in  place  of  ari)itrary  and  harsh  restric- 
tions, the  consumer  would  obtain  a  better 
•rtide  at  a  cheaper  rate. 

SALTPETRE.  The  chemical  nature  of 
this  valuable  substance  is  explained  under 
PoTAssrox.  About  14,000  tons  of  saltpetre 
were  imported  in  1850. 

SALTS.  The  term  Salt,  originally  re- 
stricted in  its  application  to  common  salt, 
which  it  still  means  when  used  merely  by 
itself^  is  now  applied  to  a  vast  number  of  sub- 
stances which  have  in  many  cases  few  proper- 
ties in  oommon.  Conmion  salt  is  the  princi- 
pal of  a  class  composed  of  a  metal  and  such 
bodies  as  chlorine,  iodine,  bromine,  and  fluo- 
rine, and  the  radicals  of  the  hydraoids.  It 
was  formeriy  believed  that  oommon  salt  was 
a  compound  of  muriatic  add  and  of  soda; 
and  hence  it  was  very  commonly  called  mu- 
riate of  soda.  But  it  has  been  shown  by 
Davy  that  salt  is  really  chloride  of  sodium. 
The  Oxy-SaUt  form  another  numerous  and 
important  class  of  compounds:  these  are 
formed  when  an  oxacid  is  made  to  combine 
with  an  oxidised  base ;  as,  for  example,  when 
sulphuric  add  unites  with  soda,  the  result 
being  sulphate  of  soda.  The  sulphate  of  pot- 
ash, lime,  magnesia,  &^  are  similariy  con- 
Btitated. 

In  general  properties  the  various  dasses 
of  salts,  and  indeed  the  individuals  of  the 
same  dass,  differ  as  widdy  as  posdble ;  some 
are  erystallisable,  others  uncxystallisable ; 
they  are  colourless,  and  of  various  colours ; 
sapdd  and  insipid;  soluble  and  insoluble  in 
water,  alcohol,  and  other  menstrua;  volatile 
and  fixed  in  the  fire ;  deoomposeable  or  un- 
deoomposeable  by  the  same  re-agent. 

SALVADOR,  SAN,  or  BAHIA,  formerly 
the  capital  of  Brazil,  is  stiU  one  of  the  greatest 
commercial  ports  of  that  empire.  The  bay 
presents  a  capadous  badn  with  several  idands 
and  hari)ouis,  a  depth  of  water  varying  from 
8  to  40  fathoms,  and  ample  room  and  shdter 
for  an  the  fleets  in  the  world.  Three  roads 
lead  fitmi  Bahia  to  the  interior  of  Brazil,  by 
which  the  foreign  goods  reach  the  places  of 
ccmsumption,  and  the  produce  of  the  country 
is  brought  to  market  The  exports  consist  of 
BUgaTi  eottoDy  ooflee,  tobacco,  dgars,  rice,  mm, 


molasses,  tallow,  hides,  horns,  cocoa  nuta 
fancy  woods,  bullion,  Ac  For  ^e  year  end- 
ing September  80,  1849,  Bahia  exported 
62,000  cases  and  9926  bags  of  sugar;  19,600 
bales  of  cotton ;  20,238  bags  of  coffee ;  82,866 
hides ;  9664  pipes  of  rum ;  and  10,901  bdes 
of  tobacoo.  The  imports  consist  of  different 
kinds  of  cotton  fabrics,  woollen  stufb  and 
doth,  linen,  iron  and  tin  ware,  providons, 
flour,  sdt,  fish,  so^  wines,  codfish,  leather, 
fiimitnre,  Ao, 

SAMPHIRE,  is  a  herb  in  much  request 
in  some  parts  of  the  countxy  as  a  sdad  and 
pidde.  The  true  samphire  is  the  Critkmum 
maritmmmf  a  plant  belonging  to  the  naturd 
order  Umbetttfera,  It  grows  on  rocks  by  the 
sea-side.  The  spedes  of  SaUcornia  are  often 
called  samphire,  and  are  used  in  the  same 
manner,  but  they  are  very  much  inferior  to 
the  Criikmum  as  an  article  of  diet 

SANDAL  WOOD.  This  wood,  yidded  by 
one  or  more  spedes  of  SaHtaban,  ia  well 
known  both  in  commerce  and  the  arts  as  a 
frugrant-smelling  wood.  It  is  used  as  incense, 
and  is  also  employed  in  the  manufacture  of 
necklaces,  fans,  degant  boxes,  and  cabinets. 
There  are  three  kinds  known,  the  white,  the 
yellow,  and  the  red.  The  last  is  the  Sanden* 
wood  (as  it  is  often  called)  of  commerce, 
which  is  used  only  as  a  dye  wood  and  as  a 
slight  astringent  in  medicine.  The  white 
sandd  tree,  when  felled,  is  barked,  cut  into 
billets,  and  buried  in  a  dry  place ;  the  deej>er 
the  colour  and  the  nearer  the  root,  the  more 
frugrant  it  is.  As  seen  in  commerce  it  is  in 
compact  pieces  of  a  white  colour  and  agree* 
able  odour,  but  with  httle  taste.  The  Chinese 
manufacture  various  articles  with  the  yellow 
sandd  wood,  which  is  the  most  frngrant;  they 
also  bum  it  in  their  temples  and  private 
houses  as  an  incense,  and  espedally  in  the 
form  of  long  slender  candles,  which  are 
formed  by  covering  the  ends  of  sticks  with 
the  sawdust  of  sandd  wood  mixed  with  rice 
paste. 

About  200  tons  of  sandd  wood  are  annually 
imported  into  GdcuUa  from  the  Mdabar 
coast,  and  about  twice  as  much  into  Canton 
from  the  idands  of  the  Indian  Archipelago. 
The  red  sandd  or  sanders  wood  is  imported 
in  large  billets,  which,  when  fresh,  are  of  a 
brilliant  red  colour,  but  which  gradually 
deepens  by  exposure  to  air;  it  takes  a  very 
fine  polish,  and  somewhat  resembles  Brazil 
wood. 

SANDARAC.  Although  usually  called  a 
gum,  sandarao  does  not  possess  the  i«quidte 
characteristics ;  it  consists  of  a  mixture  of 
two  diiliersnt  kinds  of  resin  and  a  little  volatile 
oil.    It  exudes  spontaneously  from  the  bark 
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of  oertain  large  trees  wbioh  grow  in  Morocco ; 
it  oonoretea  in  iiregnlar  drops  or  masses  on 
the  Borfacei  of  a  yellowish  colonr,  and  semi- 
transpaient  ▲  powder  forms  on  the  surface, 
which  constitutes  pounot.  The  sandarac  easilj 
melts  and  ignites,  and  emits  a  somewhat 
powerM  odour.  It  is  used  for  the  preparation 
of  Tarnishes ;  also  occasionally  for  incense  or 
pastiles,  plasters,  and  ointments.  Sandanio 
is  sometimes  nsed  to  adulterate  mastic ;  and 
it  is  itself  occasionally  adulterated  with  A 
cheaper  suhstance. 

SANDIYEB.  This  name  is  giyen  ^  the 
saline  worn  that  swims  on  molten  glass  when 
the  ingredients  first  comhine  into  a  homo- 
geneous  mass.  It  is  called  hy  the  f'renoh 
se/  de  verrei  or  ffku$  taU.  It  is  occasionaUy 
used  as  a  tooth  powder. 

SAdNfi.  The  river  Saone  in  Stance  gives 
name  to  two  departments,  each  of  which  pre- 
sents a  few  interesting  features  connected 
with  indnstiy. 

In  aadiu-et'Loire  ahont  18,000,000  gallons 
of  wine  are  made  annually  i  the  hest  kinds  are 
those  grown  near  Bomantehe  in  the  arron- 
dissement  of  MAeon,  near  which  there  is  also 
the  richest  manganese  mine  in  France*    The 
department  contains  one  of  the  richest  coal 
fields  in  France.    Fifteen  minea  are  worked  i 
and  in  their  neighbourhood  are  numerous 
iron  works,  the  ore  used  in  which  is  partly 
mined  in  this  districti  but  most  of  it  is  the 
produce  of  distant  mines.    At  Greoaot,  where 
iron  and  ooal  mines  are  worked,  is  one  of  the 
most  important  iron  works  in  Franoei  and 
great  foimdries   in  which  cannon,  an<^oni| 
steam  machinery,  mill  castings,  4^o.,  are  manu- 
factured. There  are  large  forests  of  oak,  elm, 
beeoh,  and  fir,  in  the  Morvan  and  Cayennes 
ranges,  and  in  several  other  districts ;  in  the 
eastern  division  of  the  department  the  forests 
contain  also  maple  and  poplar.    To  the  in- 
dustrial  products  of  the  department  already 
mentioned  are  to  be  added  steel  and  steel 
ware,  glass  bottles,  copper  ware,  paper,  beet- 
root, sugar,  potteiy,  bricks,  cotton  cloth  and 
yam,  linen,  leather,  felt  hats,  drugget,  plaids, 
wine  casks,  oil,  fiour,  ^c 

In  HauU  Sadmt  the  mountiunoua  regions 
abound  in  foresta  of  oak,  fir,  beech,  ash,  4u)*, 
and  are  covered  in  many  parts  with  good 
summer  pasture*  Minerals  are  abundant,  in. 
eluding  red  and  gray  granite,  green  and  violet 
porphyry,  fteestone,  lithographic  stone,  grind* 
stone,  gypsum,  white  sand  used  in  glass  fac- 
tories, limestone,  marble,  and  iron.  Several 
iron  and  coal  mines  are  worked.  Vast  quan* 
titles  of  cherries  for  making  kirsohwasser  are 
oiUtivaled.  About  8/)00,000  gallons  of  in- 
ferior Burgundy  wine,  are  made  annually. 


The  chief  industrial  product  is  iron,  in  the 
various  forms  of  pig,  bar,  sheets  tin  plates, 
steel,  wire,  or  articles  of  ironmongeiy.  This 
manuiactiure  is  carried  on  in  about  60  forges, 
furnaces,  and  foundries.  The  other  indos- 
trial  establishments  include  glass-works,  pot- 
teries and  brickfields,  distilleries,  tan-yards, 
cotton  milb,  paper-mills,  dyehouses,  oil  mills, 
(to,  Straw  and  felt  hats,  hosiery,  drugget, 
and  hempen  cloth  are  also  made;  and  ^ere 
is  good  trade  in  com,  flour,  hay,  timber,  oak 
staves,  deals,  butter,  cheese,  salt  and  cattle. 

There  is  one  remarkable  establishment  ia 
this  department  which  deserves  notice,    tt  is 
the  corn  mill  belonging  to  M.  Tramoy,  at 
Gray.    This  mill,  which  is  of  elegant  coO' 
struction,  and  the  finest  establishment  of  the 
kind  in  France,  is  driven  by  a  curreDt  drawn 
from  the  Saone.    It  contains  eleven  -water 
wheels,  which  drive  eleven  pairs  of  stones  acd 
a  saw  mill;  and  by  ingenious   mechanical 
contrivances,  all  the  varioua  processes  in  the 
grinding,  sifting,  and  lifting  of  the  greater 
part  of  the  surplus  com  of  five  a4iftceDt  de- 
partments ground  in  this  vast  establishment, 
are  performed  with  the  help  of  only  fifteen 
workmen.    The  flour  from  these  mills  enters 
largely  into  the  supply  of  Lyon  and  Alarveille, 
whither  it  is  conveyed  by  barges  donn  the 
Sa6ne  and  Rhone. 

SAPAN-WOOD*    This  4ye>wood  is  yielded 
by  a  species  of  Cmaipinia^  which  grows  in 
India  and  the  Indian  Archipelago.  The  wood 
has  been  used  as  a  dye-wood  from  very  earlj 
times  in  India,  and  is  described  as  a  medidna 
in  Persian  works.     It  found   its   way  into 
Europe  some  time  before  the  discovery  of 
America,  and  it  still  continues  to  be  imported. 
Its  colouring  matter  differs  little  from  that 
of  Brazil  Wood ;  but  the  best  S^pan  Wood 
does  not  yield  more  than  half  the  quantity 
that  may  be  obtained  from  an  equal  weight  of 
Brazil  Wood,  and  the  colour  is  not  so  bright. 
SAPINDUS,  or  Indian  soap,  is  a  plant,  the 
berries  of  which  are  used  for  soap  in  many 
parte  of  Asia.    In  the  East  Indies  several 
speciea  yield  berries  which  in  their  dried  state 
may  be  bought  in  every  bazaar,  as  they  are 
everywhere  employed  as  a  substitute  for  lo^- 
The  fleshy  part  of  these  berries  is  viscid,  and 
hi  drying  assumes  a  shining  semi-transparent 
appearance.    Whem  robbed  with  water,  they 
form  a  latlier  like  soap.    This  is  owing  to  the 
presence  of  a  principle  called  by  chemists 
fiapontne,  which  is  often  united  with  an  acrid 
principle,whence  these  berries  are  said  to  ii^ore 
cloth  which  has  been  much  washed  with  them. 
The  bark  and  root  have  aimilar  properties, 
and  have  been  employed  for  the  same  par- 
|>oaet  as  well  as  medioinaUy,  in  the  eeontiiet 
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wlierathey  areiDdigenoas.  The  berxies,  which 
are  about  the  size  of  cherries,  enclose  black 
shining  nats.  The  kernel  of  these  nuts  con- 
tains an  edible  oil,  which  is  sometimes  em- 
ployed for  burning.  The  fruits  of  some  species 
are  eaten,  and  the  wood  of  others,  which  is 
dose  grained  and  hard,  forms  valuable 
timber. 

SAPPHIRE.    [Corundum.] 

SARCO'PHAGUS  is  the  name  given  to 
the  Egyptian  stone  coffins.  These  coffins 
consist  of  two  parts,  a  case  formed  of  one 
piece,  and  open  at  the  top,  in  which  the  mummy 
was  to  be  deposited,  and  a  lid  to  cover  the 
top.  As  these  sarcophagi  are  generally  of 
hard  stone,  and  often  extremely  hard,  the 
working  of  them  must  have  been  very  expen- 
sive, and  they  could  only  have  been  made  for 
kings  and  vezy  rich  persons.  There  are  some 
fine  specimens  in  the  British  Museum. 

SA^XXIA.  This  large  Mediterranean 
island  is  well  provided  with  forests ;  the  best 
timber  is  in  the  mountainous  districts.  The 
cork  tree  grows  vexy  large  and  in  great  quan* 
tity  in  the  northern  part  of  the  island.  Timber 
is  vezy  scarce  in  the  plains,  and  the  want  of 
roads  prevents  the  people  from  making  use 
of  that  of  the  mountain  forests.  Dwarf 
mnlbeny-trees  grow  in  abundance.  The  vine 
is  extensively  cultivated,  both  soil  and  climate 
being  higl^y  favourable  to  it ;  and  though  the 
piooeas  of  making  wine  is  still  very  imperfect, 
Sardinia  produces  some  excellent  wines. 
AfaivatiOy  or  Makiuey,  and  Muscat  are  both 
Sardinian  wines.  There  are  several  extensive 
olive-grounds,  but  the  oil  has  not  yet  been 
largely  exported,  although  this  branch  of 
commeroe  is  on  the  increase.  Cheese  is  a 
great  object  of  rural  economy;  it  is  made 
chiefly  from  sheep  and  goats'  milk,  and  being 
steeped  in  brine  it  haa  a  salt  bitter  taste. 
LitUe  butter  is  made,  as  the  treatment  of  cows 
is  not  well  understood,  and  fodder  is  scarce. 
Tobacco  is  grown  in  some  districts,  and  is  a 
royal  monopoly.  Salt  is  a  monopoly  of  the 
government,  and  a  profitable  branch  of  the 
royftl  revenue.  The  salterns  are  round  the 
golf  of  Cagliari,  at  Oristano,  Terranova,  and 
on  the  northern  ooaat  west  of  Forto  Torres ; 
they  are  worked  by  convicts  sentenced  to  the 
galleys,  but  the  excavation  of  the  mounds  and 
the  carriage  of  the  salt  is  a  labour  forced  on 
the  acUaoent  villagers,  for  which  they  receive 
a  small  compensation,  flax  is  cultivated  to 
a  small  extent,  and  is  woven  into  linen.  AVool 
is  coarse,  owing  to  the  flocks  being  neglected, 
and  it  is  manufactured  into  coarse  doth  for 
the  peasantry.  A  better  quaUty  of  cloth  and 
fine  flannel  are  made  of  lambs'  wooL 

Tba  flaheriSB  of  Sardinia  are  fwy  prodnc- 


tive,  especially  the  estttlnisiimrsit/^  for  t!t\ii:g 
the  tunny  fish,  which  tue  on  various  j>  r;  if 
the  coast.  The  fishery  lii-t.4  In.r.i  .\|).;i  lo 
July,  Most  of  the  tuuiiics  wii^ii  IV  v.i  !')()  lo 
300 lbs. ;  and  all  the  parts  ol"  ih^  il ,!:  uni 
turned  to  account,  most  of  iIilmu  1 '(■::.» 
salted.  Most  of  the  tunntricrt  are  lot  lo 
foreigners,  who  ship  ofi  the  pnuliico  to  v.ii(»i;s 
ports  of  the  Mediten'anean,  and  a  roi'.ii^'ini- 
tively  small  proportion  is  used  in  tho  i  I  uid. 
There  are  fisheries  of  nncliovies,  snrdincs, 
coral,  and  pearls  off  the  ccast.  Tlie  cc>r.d  is 
polished  and  worked  into  necklnccs,  c:uYlngs, 
and  other  ornaments,  at  Genoa,  Lcj^horJi, 
Marseille,  and  Naples.  The  pemis  are  of  ia- 
ferior  quality. 

Sardinia  was  noted  in  ancient  times  for  its 
mines,  which  were  worked  to  a  great  extent, 
as  is  attested  by  vast  excavations  and  remains 
of  foundries.  Gold  and  silver  mines  were  at 
one  time  worked.  Mercury,  iron,  and  lead 
are  met  with  in  various  parts.  In  the  eastern 
mountains  are  found  porphyry,  basalt,  ala. 
baster,  and  marble.  Chalcedonies,  jasspers, 
camelians,  sardonyx,  turquoises,  and  rock 
crystal,  are  found  in  the  mountains  of  the 
west 

When  we  speak,  in  England,  of  the  king  of 
Sardinia,  we  allude  to  a  Kingdom  which  in> 
dudes  much  more  than  the  island  of  that 
name;  it  indudes  Sardinia,  Savoy,  Piedmont, 
Genoa  and  Nice,  all  of  which  are  now  under 
one  king.  The  Continental  States  of  the 
king  of  Sardinia  have  several  fine  carriage 
roads  across  the  Alps  and  Apennines,  which 
intersect  their  Territory.  The  plains  of  Pied- 
mont  are  well  supplied  with  canals,  chiefly  for 
the  purpose  of  irrigation.  The  staple  pro- 
ducts for  exportation  ai'e  silk,  rice,  hemp, 
wine,  and  oil.  The  principal  manufactures 
consist  of  paper,  silks,  woollens,  linen,  glass, 
and  cotton  yam.  The  importation  of  colonial 
articles  and  Knglish  manufactures  takes  place 
chiefly  through  the  port  of  Genoa.  A  con- 
siderable trade  is  carried  on  with  Switserland 
and  Germany  by  the  Lago  Maggiore  and  iivj 
road  of  Mount  St.  Bernard  leading  to  tlio 
Grisons.  The  commerce  of  the  three  prin 
cipal  ports  of  the  Sardinian  States,  Nice, 
Genoa,  and  CagUari,  is  illustrated  by  the  fol- 
lowing statement  for  1840  : — 

Ships  which  entered  and  declared  at 

Vewe.g              Tons  Oc»s. 

Genoa 4092  576,703  ay,7ua 

Nice 510:2  309,399  JliJ,*27U 

CagUari 724          79,918  0,711 


10,608        960,023        78,724 
The  exports  of  British  produce  and  manu- 
factures to  the  Sardinian  Sutes    in  1848^ 
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amounted  in  value  to  611,092/.;  besides  the 
produce  and  manufactures  of  other  countries. 
The  imports  from  those  states  into  England 
consist  chiefly,  (and  indeed  ahnost  entirely)  of 
silk. 
SARDONYX.     [AoATB.] 
SASSAFRAS.    The  species  of  this  genus 
of  plants  most  known  is  the  Sassafras  Laurel, 
an  inhabitant  of  the  woods  of  North  Ame- 
rica, from  Canada  to  Florida.    It  is  mostly  a 
small  tree  or  bush,  but  sometimes  attains  the 
height  of  forty  or  fifty  feet    In  America  the 
Sassafras  is  divided  into  two  varieties,  the  red 
and  white.     Its  great  use  is  for  medicinal 
purposes.  It  is  however  employed  in  America 
for  making  bedsteads  and  other  articles  of 
fhmiture,  which  are  not  liable  to  the  attacks 
of  insects,  and  give  out  a  very  agreeable  odour. 
The  root  of  the  Sassafras  Laurel  is  the  offici- 
nal part  in  the  London  Pharmacopceia;  but 
the  whole  plant  possesses  the  aromatic  odour 
common  to  the  Laurels ;  and  some  assert  that 
the  bark  of  the  stem  and  branches  is  stronger 
than  that  of  the  root ;  but  this  seems  to  be 
an  error.    The  taste  is  sharp,  acrid,  aromatic, 
and,  as  well  as  the  odour,  resembles  fenneL 
A  kind  of  chocolate,  called  Saatafras  OhocoUUe, 
is  made  from  the  nuts  of  the  sassafras  tree,  to 
form  a  beverage  for  invalids. 
SATIN.    [Silk.] 

SATIN  SPAR  is  a  whitish,  fibrous,  trans- 
lucent mineral,  which  occurs  at  Alston  Moor 
in  Cumberland,  and  in  North  America,  in 
tabular  masses  of  an  inch  or  two  in  thickness, 
in  veins  in  slaty  day  and  shale.  It  consists 
chiefly,  if  not  altogether,  of  carbonate  of  lime. 
SATINWOOD.  This  beautiful  wood  is 
obtained  from  an  East  Indian  tree  called  the 
Ohloroxjfion  SwieUnia,  It  is  of  a  deep  yellow 
colour,  remarkably  dose  grained,  heavy,  and 
durable,  and  comes  nearer  to  box  wood  than 
the  produce  of  any  other  tree.  An  essential 
oU,  called  wood  oUj  is  obtained  from  the  satin- 
wood  tree. 

SATURATION.  When  common  salt,  or 
indeed  most  other  saline  and  many  vegetable 
bodies,  are  added  to  water  until  it  ceases  to 
dissolve  them,  the  solution  so  obtained  is 
termed  a  saturated  solution  of  the  substance 
dissolved.  Saturation  may  exist  with  regard 
to  one  body  and  not  to  another.  Thus  water 
saturated  with  common  salt  will  still  dissolve 
sulphate  of  soda,  and  vice  vers4 ;  so  also  a 
saturated  solution  of  common  salt  will  dissolve 
sugar.  There  are  many  other  cases  in  which 
the  point  of  saturation  may  be  determined  by 
the  cessation  of  solution;  while  there  is  a 
third  class  in  which  saturation  cannot  be  de- 
termined by  insolubility ;  as  when  both  bodies 
an  employed  in  e  fluid  state,  or  when  the 


excess  of  a  solid  body  is  «oluble  in  the  water 
which  holds  the  saturated  salt  in  solution. 
The  saturating  power  of  bodies  is  in  many 
cases  greatly  influenced  by  heat,  while  in 
others  variation  of  temperature  produces  but 
little  efibct;  thus  cold  water  will  take  up 
nearly  as  much  common  salt  as  hot  water; 
but  sulphate  of  soda  is  more  soluble  in  hot 
water  than  in  cold. 

SAW  MANUFACTURE.  Saws  were  used 
by  the  ancient  Egyptians ;  a  specimen,  found 
among  the  tombs  of  Thebes,  is  deposited  in 
the  British  Museum.  There  is  a  picture 
among  the  remains  discovered  in  the  rains  of 
Herculaneum,  representing  the  interior  of  a 
carpenter's  workshop,  with  two  genii  cutting  a 
piece  of  wood  with  a  frame-saw;  and  on  an 
altar  preserved  in  the  Gapxtoline  Museum  at 
Rome  there  is  a  perfect  representation  of  • 
bow-saw,  exactly  resembling,  in  the  form  of 
the  frame,  and  the  twisted  cord  for  tightening 
it,  those  used  by  modem  carpenters. 

Saws  are  of  various  forms  and  sizes,  aeoord- 
ingto  the  purposes  to  which  they  are  to  be 
applied.     The   Cros$  Cut  Saw  is  used  for 
dividing  logs  transversely.    The  PU  Saw^  a 
long  blade  of  steel  with  large  teeth,  and  a 
transverse  handle  at  each  end,  is  used  for 
sawing  logs  into  planks  or  scantlings.    The 
Frame  Saw  is  a  blade  from  five  to  seven  feet 
long,  used  in  a  similar  manner  to  the  pit  saw, 
but  it  causes  less  waste,  because  the  blade, 
being  stretched  in  a  frame,  may  be  made  much 
thmner.    The  Bippin^  Saw^    Half  lUpptr, 
Hand  Saw,  and  Pannel  Saw,  are  saws  for  the 
use  of  one  person,  the  blades  tapering  in  width 
from  the  handle.     Tenon  Saws,  Sash  Sutrs, 
DovetaU  Saws,  ifec,  are  made  of  very  thin 
blades  of  steel,   of  equal  width  throughout 
their  whole  length,  and  stiffened  with  stout 
pieces  of  iron  or  brass  fixed  on  their  back 
edges.     Compass  Saws  and  Key  Hole  Saws 
are  long  narrow  saws,  tapering  from  about  an 
inch  to  an  eighth  of  an  inch  in  width,  used  for 
making  curved  cuts.    Small  Frame  Saws  and 
Bow  Saws,  in  which  very  thin  narrow  blades 
are  tightly  stretched,  are  oocasioDally  used  for 
cutting  both  wood  and  metal.  Saws  aAs  made 
for  cutting  bone,  iron,  brass,  and  many  other 
hard  substances. 

The  vexy  commonest  kind  of  saws  are  msdo 
of  iron-plates,  hammer-hardened,  and  planish- 
ed upon  an  anvil,  to  give  them  some  degree 
of  stiflhess  and  elasticity.  The  more  useful 
saws  are  made  either  of  shear  or  cast  steel 
The  sted,  reduced  to  thin  sheets,  is  cot  into 
pieces  of  sflitable  sixe  and  shape.  The  edges 
are  perfected  by  filing,  and  holding  the  Hit 
sides  of  the  plates  against  large  grindstones, 
which  process  prepuw  them  for  the  eottiBg 
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of  the  teeth.     This  operation  is  usually  per< 
formed  by  a  die-cutter  in  a  fly-press,  the 
motion  of  the  saw-plate  being  duly  regulated, 
BO  that  the  teeth  shall  be  uniform ;  the  larger 
teeth  being  cut  one  at  a  time ;  and  the  smaller, 
two,  three,  or  more  at  a  time,  according  to 
circumstances.    The  wire  edges  left  on  the 
teeth  by  the  cutting- out  press  are  removed  by 
filing,  after  which  the  plates  undergo  the  pro- 
cesses of  hardening  and  tempering.  The  next 
operation  is  planishing  by  hammers,  to  make 
them  more  even  and  equally  elastic;  after 
which  the  saws  are  ground  on  large  grind- 
stones.   The  plate  is  held  against  the  circular 
face  of  the  stone  by  an  interposing  board, 
against  which  the  grinder  presses  with  all  his 
force,  in  order  to  grind  it  as  evenly  as  possible. 
He  stands  on  tip -toes,  stretching  over  the 
stone,  which  revolves  with  great  rapidity ;  his 
liands,  arms,  breast,  and   knees  being  all 
brought  into  action  to  produce  the  desired 
effect.    As  this  grinding  impairs  the  flatness 
and  elasticity  of  the  saw-plates,  they  are  sub- 
mitted to  a  second  hammering  by  the  pla- 
nishers,    and  their  elasticity  is   restored  by 
heating  them  over  a  coke  fire  until  they  attain 
a  fieunt  straw  colour.    The  marks  of  the  ham- 
mer are  removed  by  again  passing  the  saws 
lightly  over  a  grindstone,  after  which  the  final 
polish  is  given  by  a  fine  hard  stone,  a  glazing 
wheel  covered  with  buff-leather  and  emery,  or 
a  wooden  wheel,  called  the  Hard  Head.  After 
being  cleaned  by  women,  the  saws  are  handed 
to  the  Setter^  who  lays  each  alternate  tooth 
over  the  edge  of  a  small  anvil,  and  strikes 
them  so  as  to  bend  each  uniformly  into  a 
slight  deviation  frx)m  the  plane  of  the  saw,  and 
then,  turning  the  saw-plate,  he  sets  the  re- 
maining teeth  in  like  manner,  but  in  the  oppo- 
site direction:  sometimes  peculiar  tools  are 
used  for  this  setting.    After  being  set,  the 
saw  is  placed  between  two  plates  of  lead,  in  a 
vice,  and  the  teeth  are  sharpened  with  a  tri- 
angular file.    The  size,  form,  and  sharpness 
of  the  teeth,  vary  according  to  the  purpose  to 
which  the  saw  is  to  be  applied.    The  handles 
are  then  fixed  on  by  nuts  and  screws,  and  the 
saws  cleaned  off,  oiled,  and  packed  in  brown 
paper  for  sale. 

Saws  for  cutting  stone  are  vrithout  teeth, 
although  they  are  sometimes  slightly  notched 
upon  the  cutting  edge,  that  they  may  collect 
and  retain  the  particles  of  sand  that  are  con- 
ducted into  the  cut  by  a  small  onirent  of  water, 
and  by  the  attrition  of  which  the  effect  is 
mainly  produced.  The  saw  plate  is  tightly 
stretched  in  a  kind  of  rectangular  frame,  of 
which  it  forms  the  lower  side ;  and  the  frame, 
being  suspended  by  ropes,  is  moved  backwards 
and  forwards  by  one  or  two  men. 


The  saw  manufacture  is  one  of  the  most  in- 
teresting departments  of  the  industiy  at  Shef- 
field.  Saws  are  made  in  that  town  to  an  im- 
mense extent 

SAW  MILLS.  Although  saw  mills  have 
not  been  very  generally  introduced  till  within 
a  few  years,  they  are  by  no  means  of  recent 
origin.  They  were  used  in  England  in  the 
17th  century,  but  not  without  great  opposition. 
Many  of  the  earlier  saw  mills  were  driven  by 
water,  and  those  of  North  America  are  still 
generally  worked  by  that  power. 

The  earliest  kind  of  sawing-machinerywasy 
in  its  essential  features,  the  same  as  that  still 
used  for  sawing  logs  of  timber  into  planks. 
In  this  machine  the  saws  are  stretched  in  a 
frame  which  slides  up  and  down  on  vertical 
guides;  the  reciprocating  motion  being  im- 
parted to  the  frame  by  a  crank  upon  an  axle 
turned  by  a  connection  with  the  water-wheel 
or  other  prime  mover.  The  log  is  supported 
on  a  carriage  resting  upon  rollers,  and  is  made 
to  advance  a  little  at  each  stroke  of  the  saws, 
which  cut  during  their  descent  only.  The 
saws  are  usually  either  six  or  eight  in  num- 
ber. Attempts  have  been  made  to  introduce 
sawing  machines  with  two  sets  of  saws,  one  of 
which  should  cut  upwards ;  but  they  do  not 
appear  to  have  succeeded.  A  similar  effect 
is  sometimes  produced  by  connecting  two 
machines  with  one  axle ;  the  cranks  being  so 
a4justed  that  one  saw-frame  descends  while 
the  other  rises. 

The  balks  of  timber  to  be  divided  into 
planks,  of  which  two  are  generally  operated 
upon  simultaneously,  are  supported  by  rollers, 
and  secured  at  the  ends  by  suitable  fastenings 
to  a  long  iron  carriage.  This  carriage  is  so 
connected  to  the  saw  firame  by  wheel  and 
pinion  work,  that  the  caniage  and  balks  of 
timber  are  propelled  forward  as  fast  as  the 
wood  is  cut.  In  order  to  keep  the  balks  of 
timber  steady  during  the  cut,  their  inner  sides 
slide  against  polished  steel  plates  fixed  to  the 
frame  work  of  the  machine,  against  which  they 
are  pressed  by  rollers. 

The  loss  of  power  occasioned  by  the  reci- 
procating motion  of  a  long  saw,  has  led  to  the 
adoption  of  Circular  Sawa^  which,  by  revolv- 
ing constantly  in  one  direction,  require  less 
power,  and  may  be  driven  with  tu  greater 
speed  than  reciprocating  saws;  while  their 
continuous  action  not  only  expedites  the  ope- 
ration of  sawing,  but  also  mdces  the  motion 
of  the  machineiy  more  uniform.  Perhaps  the 
most  interesting  kind  of  circular  saw  is  that 
used  for  cutting  logs  of  hard  wood  into  veneers. 
The  late  Sir  M.  I.  Brunei,  to  whom  England 
is  indebted  for  many  valuable  improvements 
in  this  class  of  machinery,  took  out  a  patent 
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in  1806  far  a  method  of  oonstrootiag  very 
large  oircular  saws,  by  attaobing  several  pieces 
of  steel-plate  to  a  flanch  of  iron  tamed  per- 
fectlj  tme.  In  this  way  saws  have  been  made 
of  as  much  as  18  feet  diameter;  but  such  large 
saws  can  only  be  used  for  cutting  veneers  or 
veiy  thin  boards,  which  will  easily  bend  so  as 
to  pass  the  flanch  of  the  saw,  which  is  neces- 
saiily  of  considerable  thioknesa.  In  the  prin- 
cipal room  for  cutting  veneers  at  the  City  Saw 
Mills,  London,  there  are  eight  saws  vazying 
from  8  to  17  feet  diameter,  and  revolving  firom 
70  to  00  times  in  a  minute.  By  the  laigest 
saws  logs  of  mahogany  3  feet  square  can  be 
cut  up  into  unbroken  sheets  of  veneer,  at 
the  rate  of  about  10  to  an  inch,  and  so  beau- 
tifully smooth  as  to  require  scarcely  any 
dressing. 

For  cutting  thinner  boards,  the  circular  saw 
is  usually  mounted  in  a  bench  or  table,  under 
which  the  axle  passes,  and  having  a  sUt  or 
opening  through  which  the  npper  part  of  the 
saw  projects.  The  piuoe  of  wood  to  be  cut  is 
laid  on  the  smooth  surface  of  the  table,  and 
pushed  towards  the  saw  by  hand.  Small 
ciroular  saws,  so  mounted,  are  often  moved  by 
means  of  a  treadle  and  crank,  and  by  a  variety 
of  ingenious  modifications  may  be  appUed  to 
many  useful  purposes. 

In  the  beautiful  and  ingenious  block  machi- 
nery erected  at  Portsmouth,  by  Brunei,  cir- 
cular saws  are  extensively  applied.    [Bi/)os 

MACniNERY. 

Mr.  Eastman,  of  the  United  States,  patented 
some  curious  modifications  of  sawing  machi- 
nery about  18^.  He  found  that  when  a  cir- 
cular saw  is  propelled  with  great  velocity,  it 
will  cut  much  more  smoothly  and  easily  if  it 
have  only  a  few  teeth  placed  at  equal  distances 
round  its  circumference  than  if,  as  usual,  its 
periphery  be  full  of  teeth.  He  made  a  saw 
which  had  four  cutting  instruments  called 
section  teeth,  each  consisting  of  two  teeth  re< 
semhUng  a  hawk's  bill  in  form.  The  saving 
of  labour  as  compared  with  a  common  saw  is 
estimated  at  full  three-fourths,  and  it  is  stated 
that,  when  driven  at  a  proper  speed  (which  is 
from  a  thousand  to  twelve  hundred  revolu- 
tions per  minute),  it  will  cut  nine  or  ten  inches 
in  depth  into  the  hardest  white  oak  timber 
with  the  greatest  ease.  Mr.  Eastman  contrived 
these  saws  for  cutting  up  timber  in  an  nsusual 
way,  not  through  the  log,  but  from  the  cir- 
cumference to  the  centre;  so  that  the  cuts 
form  the  radii  of  a  circle,  and  the  planks  or 
boards  produced  are  thicker  at  the  outer  than 
the  inner  edge.  The  boards  cut  by  this 
machinery  ace  much'  used  for  covering  build- 
ings. 

SAXE ;  SAXONY.  The  numerous  Ocrman 


itates  tfaiu  daaignMed,  prsMnt  Ttttions  degrees 
of  industrial  and  commercial  developemeqi 
We  will  rapidly  glance  at  them  in  relation  to 
these  features. 

8€ue  AUenburg  is  hilly,  richly  wooded,  sad 
fertile.  Agriculture  and  grazing  are  skilfully 
conducted.  There  are  few  minerals;  bat 
there  are  iron-mines  in  the  vicinity  of  Bonne- 
burg,  and  the  extensive  peat-fields  near  Altea- 
burg  yield  abundance  of  fuel.  A  fino  pone- 
lain  earth  is  found  in  the  neighbourhood  of 
Altenburg,  which  supplies  the  porcelain  ms- 
nufactoiy  at  Gotha.  Manufactaring  indiutiy 
is  chiefly  confined  to  woollen  oloUis,8tockittgi, 
and  wooden  wares.  There  are  considersUe 
tanneries  at  Altenburg,  Kahla,  Sisenbergiand 
Lukau.  The  articles  of  ejcport  are  com,  osttle, 
wool,  butter,  and  timber. 

8ax0  Ooburg  Ootha  is  chiefly  an  agrieol- 
tural  duchy.  The  forests  yield  timber,  potasb, 
and  pitch.  The  rearing  of  live-stock  is  pro- 
secuted vrith  much  activity,  ^n  is  found 
near  Friederiohsstadt;  there  are  also  coaU, 
sandstone,  millstones,  marble,  alabaster,  gjf- 
sum,  lime,  potters'  day,  porc^ain  earth,  sod 
salt.  There  is  considerable  raannfactoxinf 
industry  in  Gotha,  but  little  in  the  other  dis- 
tricts. Besides  a  fair  amount  of  export  fade, 
the  duchy  has  a  considerable  transit  trade,  $» 
the  high  road  from  Xieipsig  to  Frankfort  paasei 
through  it 

Stuee  AfeintJifeft  has  salt  springs  near  Fried* 
richshall  and  Neusulza.  The  prodoetioneaM 
similar  to  those  of  central  Germany;  the 
minerals  are  various  and  abnadaat.  Agrieol- 
ture  and  gracing  are  the  chief  employmeatt. 
In  some  districts  there  are  many  fvamBte$t 
mills,  and  glaaa-houses.  The  ordinary  mann* 
factures  are  coarse  linens,  sail-cloth,  wooUeai« 
and  cottons;  there  are  also  distillerieif 
breweries,  and  tan-yards.  The  wooden  toys 
made  in  this  daohy  are  largely  sold  in  Eng- 
land. 

In  8axe  Wwmar  the  mineral  and  vegetsUi 
productions  are  similar  to  those  in  (he  other 
Saxon  duchies.  The  rearing  of  cattle  foms 
an  important  branch  of  industry.  Msovfiie- 
tures  have  made  little  progress. 

Saxony,  being  a  kingdom  and  of  va^ 
larger  sixe,  has  more  manufactoiing  and  torn- 
mercial  importance  than  the  doohiee  jns* 
named.  The  vegetable  prodnoci  besid<« 
com,  includes  rape-seed,  hops,  flas,  beal^ 
chicory,  tobacco,  madder,  wood,  sal&on, 
medicinal  herbs,  anise,  coriander,  pQppf*  ^ 
Vegetables  and  iruit  are  veiy  abondaat.  A 
considerable  quantity  of  wine  is  ib*^ 
Almost  a  fourth  part  of  the  oountfy  m 
covered  with  foreata,  oonsistiog  «1M7  <" 
pine  and  fir ;  other  trees  ava  lees  aboodanfc 
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The  breed  of  cattle  has  been  very  mneh  im- 
proved within  the  last  century;  bnt  the  most 
important  animal  is  the  Merino  sheep,  which 
has  since  1709  yielded  a  snpply  of  the  finest 
wool.  The  mineral  riches  consist  of  gold, 
copper,  iron,  lead,  tin,  cobalt,  arsenic,  vitriol, 
bismuth,  nickel,  zinc,  antimony,  qnicksilver, 
calamine,  rock  crystal,  various  predons  stones, 
potters'-earth,  the  finest  porcelain  clay  in 
Europe,  basalt,  serpentine,  granite,  marble, 
alabaster,  fluor  spar,  sandstone,  limestone, 
slate,  porphyry,  black  amber,  brimstone,  alum, 
saltpetre,  and  coals. 

Next  to  England  and  the  Netherlstnds, 
Saxony  has,  in  proportion  to  its  population, 
the  most  extensive  manufactures  in  Europe. 
It  produces  damasks  and  other  linens,  lace  of 
great  beauty.  Woollen,  cotton,  and  silk  manu- 
factures ;  and  there  are  paper-mills,  tanneries, 
breweries,  distilleries,  foundries,  and  the 
celebrated  porcelain  works  at  Meissen.  The 
centre  of  the  commerce  of  the  country  is 
Leipzig.  The  inland  trade  is  mostly  conduc- 
ted by  the  merchants  of  Leipzig,  of  which  the 
book  fairs  are  the  most  remarkable.  The 
principal  exports  are — ^fine  woollen  manufac- 
tures to  England,  Spalii,  Turkey,  and  Russia; 
linen,  lace,  &c.  to  Italy,  England,  Spain,  and 
France;  thread,  wool,  worsted,  smalts,  por- 
celain, straw-manufactures,  wooden-wares, 
glass,  fruit,  timber,  and  mineral  products. 
The  imports  are  salt,  cotton,  silk,  flax,  hemp, 
colonial  produce,  salt  and  dried  fish,  fancy 
goods,  &c.  Saxony  is  one  of  the  members  of 
the  ZoIIverein  or  German  Customs'  Union. 

Prussian  Saxony,  another  member  of  the 
remarkable  Saxe  territories,  is  an  active  and 
busy  province.  The  fine  wool  of  the  improved 
breed  of  sheep  supplies  not  only  the  extensive 
woollen  manufactures  of  the  province,  but 
furnishes  a  large  overplus  for  exportation. 
Tlie  mineral  products  are  chiefly  copper,  anti- 
mony, cobalt,  and  iron.  The  manufactures 
are  woollens,  leather,  calico,  and  linen.  There 
are  several  sugar-refineries,  brandy-distilleries, 
tobacco-manufactories,  and  porcelain  works. 
The  exports  are  wool,  com,  woollen  and 
ootton  manufactures,  brandy,  copper,  iron  and 
steel  wares,  and  salt 

SCAFFOLDING.  In  ordinary  buildings 
the  scaffolding  requires  very*  little  notice. 
Poles  are  erected  in  a  vertical  position  a  few 
feet  from  the  walls,  their  lower  ends  being 
inserted  in  the  ground.  Wherever  a  platform 
is  required  for  the  workmen,  a  horizontal  pole 
is  tied  to  the  uprights,  parallel  with  the  wall ; 
and  from  this  horizontal  pole  cross-pieces 
extend  to  the  wall,  into  which  their  ends  are 
received,  to  support  a  flooring  of  planks.  As 
the  building  rises,  the  scaflbid  is  strengthened 


by  diagonal  poles ;  and  the  Betml  poles  m 
fastened  by  ropes. 

In  the  erection  of  important  boildingB  of 
stone,  a  very  convenient  kind  of  Bcafibld  ho* 
been  recenUy  adopted,  consisting  of  laige 
squared  timbers  well  framed  together,  and 
terminating  at  the  top  in  horizontal  beams. 
Such  a  framing  is  erected  on  each  side  of  the 
wall,  unconnected  with  it,  and  rails  ore  laid  on 
the  top  beams,  on  which  mns  a  carriage,  ca- 
pable of  being  moved  by  means  of  a  winch' 
handle  connected  with  the  wheels.  The 
carriage  itself  consists  of  a  flrame  supporting 
another  railway  at  right  angles  with  tliat  on 
which  ft  rtins ;  and  on  the  upper  railway  is  a 
smaller  carriage,  which  supports  tackle  suita- 
ble for  raising  the  stones.  By  this  arrange- 
ment a  stone  may  be  lifted  up,  opd  moved,  hy 
the  combined  action  of  the  two  ntUways,  to 
any  point  required  on  the  wall. 

In  bridge  btdlding  and  similar  wcAjt,  the 
centering  of  arches  is  a  peculiar  kind  of  seaf- 
folding ;  it  is  the  wooden  support  or  mould  on 
which  the  arch  rests  while  building.  A  oen- 
tering  usually  consists  of  a  number  of  distinct 
frames,  resembling  the  trusses  of  a  roof, 
placed  equidistant  firom  each  other  in  vertieol 
planes,  and  covered  with  a  series  of  planks  or 
beams  of  timber  called  bridging  joists,  laid  at 
right  angles  with  the  firames  or  trusses.  This 
boarding  or  covering  of  bridgings  forms  a  con- 
vexity coinciding  with  the  internal  concavity 
of  the  intended  arch.  For  small  arches  the 
centering  is  usually  covered  witn  planks ;  but 
in  large  works  bridging-joists,  one  laid  for 
each  course  of  arch-stones,  are  preferred,  these 
being  kept  at  the  proper  distance  apart  by 
blocks  placed  between  them.  The  whole 
structure  is  stiffened  by  crossbars  to  keep  tbe 
trusses  equidistant  and  parallel  to  each  other. 

Mr.  Hughes  has  invented  a  scaffolding, 
which  he  used  for  repairing  the  interior  of  a 
dome  at  Manchester.  It  consists  of  a  vertical 
pole  erected  in  the  centre  of  the  dome,  to 
which  is  connected  a  fhonework,  supporting 
a  kind  of  ladder,  corresponding  with  the  form 
of  the  interior  of  the  dome,  and  mounted  on 
wheels,  so  that  it  may  be  moved  ronnd  to  any 
part  of  it,  the  vertical  pole  serving  as  an  axis. 
Mr.  Slacks,  a  mason,  has  invented  a  scaffolding 
for  building  an  obelisk  without  scaffolding  of 
the  ordinspry  description.  This  simple  and 
ingenious  machinery  was  used  in  erecting  an 
obelisk  of  sandstone,  100  feet  high,  not  inclu- 
ding the  foundation,  on  the  sunmnt  of  a 
monntain  called  Whitaw,  in  Dtmifriesshire,  itt 
honour  of  the  late  Migor-General  Sir  John 
Malcolm.  The  Society  of  Arts  rewarded  the 
inventor  with  their  gold  Isis  medal  ffl  1837* 

The  finest  scaffolding  ever  invented,  p6f« 
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hapt,  is  that  which  now  snnnounts  the 
Vietoria  tower  at  the  New  Houses  of  Parlia- 
ment It  is  made  to  travel  upwards  as  the 
work  progresses ;  and  it  reyolves  on  a  central 
iooMf  BO  that  four  extended  arms  of  scaffolding 
may  be  brought  over  eveiy  part  of  the  tower 
in  tiuii* 

If  the  scaffolding  just  mentioned  is  the 
most  complete,  perhi^s  that  by  which  Messrs. 
Fox  and  Henderson  have  built  the  Crystal 
Palace  is  the  most  simple — so  simple,  indeed, 
that  it  can  hardly  be  called  a  soi^olding ;  it 
18  rather  a  system  of  ropes  and  pulleys. 

SCAGUO'LA,  is  an  incrustation  of  artificial 
oompoaition  which  is  applied  to  columns,  and 
produces  the  most  perfect  imitation  of  marble, 
from  which  it  can  hardly  be  distinguished 
either  by  the  eye  or  the  touch,  as  it  takes  an 
equally  high  polish  and  feels  equally  hard  and 
cold.  Scagliola  has  long  been  in  use  in  Italy ; 
but  it  was  not  introduced  into  this  country 
before  the  latter  half  of  the  last  century. 
The  earliest  application  of  it  was  in  the 
columns  of  the  Pantheon,  in  Oxford- street, 
London,  built  by  James  Wyatt  The  compo- 
sition or  cement  itself  is  prepared  from  the 
purest  gypsum,  which  is  first  broken  into 
small  pieces,  and  after  being  calcined  is 
reduced  to  powder.  It  is  then  passed  through 
a  fine  sieve,  and  mixed  with  Flanders  glue, 
isinglass,  ^o.  In  this  state  it  is  mixed  up 
with  colouring  matter  of  the  hue  required. 

SCANTLING,  is  a  term  used  to  express 
the  transverse  dimensions  of  a  piece  of  tim- 
ber; and  also,  in  some  cases,  as  a  general 
name  for  small  timbers,  such  as  the  quartering 
for  a  partition,  raftera,  purlins,  or  pole-plates 
in  a  roof,  &c  All  quartering  or  squared 
timber  under  five  inches  square  is  designated 
scantling.  In  masonry  the  same  word  is 
used  to  express  the  size  of  stones  in  length, 
breadth,  and  thickness. 

SCARFING,  is  the  name  which  carpenters 
give  to  the  mode  of  joining  two  pieces  of 
timber  end  to  end,  in  such  a  manner  that 
they  may  appear  but  one,  and  cannot  be 
pulled  asunder  by  a  force  applied  in  the  direc- 
tion of  their  length,  without  breaking  off  part 
of  the  wood  at  the  joint  The  scarfed  pieces 
are  usually  bolted  together;  but  there  are 
various  modes  of  forming  the  junction. 

SCARIFIER.  There  are  instruments  used 
in  agriculture,  to  which  the  names  tcarifiert 
Ktffler,  and  cuUivaiar  are  applied;  and  indeed 
other  names  have  been  also  applied  to  them, 
according  to  slight  modifications  of  form  and 
action.  All  these  instruments  have  a  number 
of  teeth  or  tines  which,  when  the  instrument 
is  drawn  forward,  farrows  and  loosens  the 
soil.    One  each  is  called  the  ThirUen-hoed 


scarifier,  in  which  there  un  two  luge  wheels 
for  the  movement  of  the  machine,  two  handles 
behind  to  guide  it,  and  thirteen  hoes  or  tines 
to  enter  the  soil.  Another  land,  WiUiam^ 
wrought  iron  srari/!«r,  has  one  small  wheel  in 
front,  two  small  wheels  behind,  two  haodlei 
for  guidance,  and  seven  tines. 

SCARLET  DYE.  The  finest  scarlet  aye 
is  obtained  from  cochineal.  [Cochikejll.] 
According  to  Berthollet  the  dyeing  of  sesrlet 
is  performed  at  two  operations ;  the  first  is 
called  the  boUing  (bouiUoH),  and  the  second 
the  reddening. 

For  a  boiling  intended  to  dye  abont  100 
pounds  of  cloth,  six  pounds  of  bitartrato  of 
potash  (cream  of  tartar)  are  first  thrown  into 
water  a  litUe  more  than  lukewarm ;  after  the 
bath  has  been  well  stirred,  and  become  i 
little  hotter,  half  a  pound  of  powdered  coch 
ineal  is  thrown  in  and  well  mixed.  Immedi- 
ately afterwards  five  pounds  of  clear  solntion 
of  chloride  (muriate^  of  tin  are  poured  in  and 
carefhlly  mixed.  As  soon  as  the  bath  begins 
to  boil,  the  cloth  is  introduced,  and  made  to 
circulate  rapidly  two  or  three  times ;  when  it 
has  been  subjected  to  a  boiling  heat  for  two 
hours,  it  is  removed  and  well  washed. 

For  preparing  the  second  bath,  which  is  the 
reddening^  five  pounds  and  a  half  of  powder^l 
cochineid  are  put  into  a  boiler,  as  soon  as  the 
water  which  it  contains  is  about  to  boil,  and 
after  being  properly  mixed,  fourteen  pounds 
of  solution  of  chloride  of  tin  are  added,  and 
the  cloth  is  thrown  in,  rapidly  whiried  for  a 
short  time,  then  boiled  for  an  hour,  taken  oot, 
cooled,  and  washed  and  dried. 

SCENE-PAINTING,  for  the  theatre,  i< 
executed  in  distemper,  that  is,  with  colonis 
mixed  up  with  size,  the  design  being  first 
sketched,  and  accurately  laid  down  to  scale, 
fh>m  which  the  perspective  outlines  are  trans- 
ferred to  the  larger  surface.  Instead  of  be- 
ginning with  dead  colouring  and  then  grado- 
ally  working  up  his  picture,  the  artist  pots  in 
all  his  effects  at  once  (as  in  fre^co-paisting) 
— ^the  full  tone  of  the  lights  and  shsdows 
finishing  as  he  proceeds,  and  merely  retouch- 
ing those  parts  afterwards  which  require  addi- 
tional depth  or  brilliancy.  It  is  important 
that  the  scene-painter  should  not  only  be 
well  skilled  in  architectural  delineation,  hot 
also  well  informed  as  to  the  styles  of  diffinent 
countries  and  periods. 

Much  of  the  effect  of  scenery  depends  np<«J 
a  sldlfiil  mode  of  lighting  it ;  in  which  respect 
considerable  improvements  have  taken  pUce 
of  late  years,  and  the  light  is  now  oeeasicD- 
ally  thrown  firom  above,  as  well  as  from  the 
sides  and  the  foot-lights.  A  variety  of  me- 
chanical contrivances  have  also  been  brought 
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to  greftt  perfectioii  so  as  to  imitate  partiotdar 
effects  in  the  most  deceptive  manner,  snch  as 
those  of  moonli^t,  where  the  moon  hreaks 
through  the  doads  and  gleams  upon  water, 
Ac  ;  changes  of  the  sky  from  dear  to  stormy, 
or  the  oontraiy ;  the  sadden  glare  of  fire,  Ao. 

With  the  exception  of  the  Drop-Scene, 
whidh  is  let  down  hetween  the  acts,  and  is  a 
single  picture,  the  scenes  of  a  theatre  gene- 
raUy  consist  of  seyeral  parts :  of  narrow  up- 
right pieces  called  Side-Scenes,  or  Wings ;  of 
Hanging- Scenes,  painted  to  imitate  a  sky  or 
ceiling;  and  of  the  Back-Scenes,  which  are 
either  rolling  scenes,  let  down  from  ahoye,  or 
Flats,  which  are  pushed  on  from  the  sides, 
and  meet  in  the  centre.  Thero  are  various 
other  smaller  portions  of  scenery  used  occa- 
sionally for  balconies,  &c.,  and  many  other 
contrivances  and  arrangements  in  order  to 
produce  pictorial  effect. 

SCHLESWIG  and  HOLSTEIN.  These 
Danish  provinces,  which  have  for  the  last 
three  years  been  a  scene  of  so  much  political 
contention,  present  but  moderate  attractions 
in  respect  to  industry  and  commerce. 

ScKUtwig  produces  com,  pulse,  flax,  hemp, 
rape-seed,  hay,  clover,  garden  vegetables,  and 
potatoes ;  and  exports  much  agricultural  pro- 
duce, live  stock,  and  fish.  Wood  is  scarce, 
both  for  building  and  fuel.  The  country  con- 
tains limestone,  chalk,  and  slate,  but  no 
metalHc  minerals.  The  chief  occupations  of 
the  inhabitants  are  agriculture,  the  breeding 
of  cattle,  and  the  fisheries.  The  manufactures, 
though  varied,  are  not  of  large  extent  In  the 
town  of  Schleswig  there  are  manufactures  of 
china,  earthenware,  lace,  cambrics,  thread, 
leather,  sailcloth,  woollens,  starch,  and  re- 
fined sugar. 

HoUtein  is  on  the  whole  fertile,  especially 
in  the  marsh-lands  which  border  on  the  Ger- 
man Ocean  and  the  Elbe.  The  mineral  pro- 
ducts are,  in  the  vicinity  of  Oldeslohe,  salt, 
lime,  and  plaster  of  Paris,  and  near  the 
Baltic,  amber;  but  there  are  no  metals.  The 
snrface  is  in  many  parts  strewed  with  boulder 
stones.  The  agricultural  products  are  com, 
pulse,  potatoes,  some  hops,  flax,  and  hemp. 
There  are  no  manufactures  that  need  any 
partieolar  notice.  The  exports  consist  of  com, 
timber,  horses,  cattie,  butter,  and  turf;  the 
imports,  of  colonial  produce,  wines,  and 
manufactures.  The  herring  fisheiy,  and  the 
Greenland  whale  and  sea  fishery,  are  a  source 
of  considerable  profit  Trade  is  greatiy  faci- 
litated by  the  Holstein  or  Kiel  Canal,  made 
in  the  years  1777-1784,  at  the  expense  of 
above  two  millions  and  a  half  of  dollars,  to 
form  a  communication  between  the  German 
Ocean  and  the  Baltic. 


SCOTLAND.  Under  various  headings, 
such  as  Glasoow,  Lanark,  &c.,  a  few  indus- 
trial statistics  relating  to  Scotiand  will  be 
found;  and  we  here  append  a  few  others 
which  relate  to  the  countiy  as  a  whole. 

The  factory  statistics  of  Scotland  in  1850 
presented  the  following  features.  There  were 
168  cotton  factories,  in  10  counties ;  they  had 
1,683,003  spmdles,  23,564  power  looms,  7,712 
horse  power  (steam),  2,842  horse  power  (wa- 
ter  wheels),  and  36,325  factoiy  operatives,  of 
whom  no  less  than  27,528  were  females.  There 
were  182  woollen  factories,  6  worsted  factories, 
189  fiax  factories,  and  5  silk  factories.  The 
total  numbers  for  all  these  five  kinds  of  textile 
materials,  in  the  whole  of  Scotiand,  presented 
the  following  results : — 

Factories 550 

Spindles 2,256,403 

Power  looms 23,81 1 

Moving  power — 

Steam  .  13,857)    ,«««,  , 

Water   .    6;004}  1».8«  horse  power. 

Operatives — 

Male  .  22,140  \ 
Female .  53,548 1  ^^'^^ 
The  Lron  manufacture  in  Scotiand  in  1848 
amounted  in  quantity  to  539,962  tons,  at  130 
blastfurnaces.  The  largest  number  of  fur- 
naces at  one  establishment  was  16,  at  Messrs. 
Baird's  iron  works  at  Gartsheirie. 

The  quantities  of  exdseable  articles  made 
in  Scotiand  in  1850  were  as  follow: — 

Bricks 2,679,533  number. 

Malt 4,639,159  bushels. 

Paper 28,600,019  lbs. 

Soap 22,996,251  lbs. 

Spirits 7,132,556  gallons. 

In  1848  the  gross  receipt  of  customs  in 
Scotiand  was  2,040,840/.— rather  less  than  in 
Ireland.  Considerably  more  than  half  the 
amount  was  taken  at  the  Clyde  ports. 

SCKEEN.  Screens  are  exceedingly  beau- 
tiful intemal  features  in  the  Gothic  or  pointed 
style  of  architecture ;  in  which  they  were  em- 
ployed for  a  variety  of  purposes,  not  in 
churches  alone,  but  in  halls  and  other  build- 
ings. Great  diversity  is  displayed  in  them  as 
regards  both  design  and  material;  for  we 
meet  with  them  sometimes  solid  or  nearly  so, 
at  others  almost  entirely  of  open  work ;  of 
stone  or  of  timber,  and  occasionally  composed 
of  both ;  but  agreeing  in  being  more  or  less 
elaborately  decorated.  The  Organ  Screens, 
Altar  Screens,  Tomb  Screens,  &c.  in  some  of 
our  cathedrals  and  churches,  are  exquisite 
specimens  of  taste  and  workmanship.  Screens 
of  a  different  character  were  employed  in  the 
halls  oi  domestic  and  collegiate  buildings,  for 
the  purpose  of  cutting  off  a  passage  leading 
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to  the  butteries  and  offices.  Such  screens 
were  almost  invariably  of  oak  or  other  wood, 
and  the  space  over  them  and  the  passage 
behind  served  as  a  music  gallery.  As  a  revi 
val  of  medieval  taste,  many  beautiful  examples 
of  screen  work  have  been  sent  to  the  Great 
Exhibition. 

SCBEW.  This  mechanical  power  gene- 
rally consists  of  two  parts,  one  of  which  is  a 
solid  cylinder  of  wood  or  metal,  on  whose 
convex  surface  is  formed  a  projecting  rib  or 
fiUet,  frequently  called  a  thread,  which  passes 
spindly  round  in  such  a  manner  as  constantly 
to  maJce  equal  angles  with  lines  parallel  to 
the  axis  of  the  cylinder.  The  other  is  a 
cylindrical  perforation  through  a  block  of 
some  material,  the  surface  of  the  perforation 
having  on  it  a  spiral  groove  corresponding  to 
the  projecting  rib  or  fillet  on  the  solid  cylin- 
der. The  first  of  these  parts  is  called  a  con- 
vex screw,  and  the  other  a  concave  screw. 
When  the  two  parts  are  in  action,  the  convex 
screw,  being  turned  round  in  the  other  by  a 
power  applied  at  its  surface,  moves  at  the 
same  time  rectilinearly  in  the  direction  of  its 
axis :  occasionally  however  the  convex  screw 
is  fixed,  and  then  the  other  being  turned 
about,  it  acquires  at  the  same  time  a  like  rec- 
tilinear modon. 

As  a  mechanical  power,  the  screw  possesses 
the  property  of  an  inclined  plane.  In  practice, 
a  lever  or  wheel  is  always  fixed  perpendicu- 
larly to  the  axis,  and  the  moving  or  sustaining 
power  is  applied  near  the  outer  extremity  of 
the  lever,  or  at  the  circumference  of  the  wheel. 

An  Endlest  Screw  consists  of  two  or  more 
spiral  fillets  or  threads  on  a  rod  which  is 
capable  of  being  turned  on  its  axis  by  a  power 
applied  to  the  handle  of  a  winch,  or  to  a  string 
passing  over  the  circumference  of  a  pulley 
attached  to  the  rod.  The  threads  work 
between  teeth  on  the  circumference  of  a  wheel, 
so  that,  while  the  revolution  of  the  rod  con 
tinues,  the  wheel  turns  on  its  axis.  A 
Double-Threaded  Screw  is  one  in  which  a 
fillet  is  formed  upon  each  of  two  continuous 
spiral  lines  on  the  surface  of  the  cylinder; 
the  two  making  equal  angles  with  lines 
parallel  to  the  axis.  With  apparently  an 
equal  distance  between  the  threads  on  both 
screws,  the  power  of  the  single-threaded  screw 
is  double  that  of  the  other.  From  the  high 
ratio  which  the  resistance  bears  to  the  moving 
power  in  the  screw,  the  use  of  this  machine 
for  moving  or  compressing  bodies  is  veiy 
great;  it  is  also  extensively  employed  in  the 
construction  of  philosophical  instruments  for 
measuring  small  angles  or  distances.  [Mioro- 

A  Pijfertn^al  Screw  consists  of  one  convex 


screw  which  works  in  the  interior  of  another 
convex  screw.  The  latter  works  in  a  concave 
screw,  which  is  fixed;  and  the  former  is 
capable  of  moving  in  a  rectilinear  direction 
only,  being  prevented  from  turning  on  its 
axis  with  the  rotation  of  the  exterior  screw. 
Also  the  number  of  threads  in  an  inch  on  the 
convex  surface  of  this  last  is  less  by  one  than 
the  number  in  an  inch  on  the  convex  surface 
of  the  other.    Thus,  if  the  exterior  screw  have 

100  threads  in  an  inch,  and  the  interior  screiir 

101  threads,  then  one  turn  of  the  mschine 
will  cause  the  latter  to  move  through  the  very 
minute  extent  of  TT^fov  inch,  and  this  space 
may  be  farther  subdivided  by  means  of  a 
micrometer  head  applied  to  the  exterior 
screw. 

SCREW-JACK,  Is  a  portable  machine  for 
raising  great  weights  by  the  agency  of  a  screw. 
The  apparatus  introduced  under  the  name  of 
the  Universal  Screw  Jack  is  particularly  use- 
fril  on  railways,  where  it  affords  a  simple 
means  of  lifting  a  carriage  or  engine  that  maj 
have  run  off  the  rails,  and  then  moving  it 
laterally  until  the  wheels  are  In  their  proper 
position  over  the  rails. 

SCREW  MANUFACTURE.  In  the  in- 
fancy  of  screw  making  the  thread  was  formed 
with  a  file ;  but  this  process  has  long  been 
superseded  by  the  use  of  dies  and  eatters 
which  are  applied  in  various  ways.  The 
cutting  of  the  worm  is  sometimes  performed 
in  a  lathe,  the  blank  being  fixed  in  a  chack, 
and  projecting  daring  its  revolution  between 
a  pair  of  stationary  cutters ;  the  longitadinsl 
motion  of  the  blank,  and  consequently  the 
size  or  inclination  of  the  thread,  being  deter- 
mined by  a  regulating  or  pattern  screw 
attached  to  the  mandril,  which  must  therefore 
be  changed  for  every  different  degree  of  fine- 
ness ;  while  the  shape  of  the  thr^  or  worm 
depends  on  the  form  and  position  of  the 
cutters.  Small  screws  are  frequently  wormed 
by  a  similar  apparatus  turned  by  a  wincli- 
handle  attached  to  the  mandril;  and  some- 
times by  means  of  a  steel  tap-plate.  Many 
patented  improvements  have  been  introdoced 
in  this  manufactiure,  chiefly  in  relation  to  the 
cutting  of  the  worm.  Several  attempts  have 
been  made  to  produce  screws  by  oastiDg;  bnt 
not  with  much  success. 

Screw-Bolts  and  other  screws  for  woridng 
in  metal  are  manufactured  in  a  similtf  i&*b- 
ner  to  common  screws  when  the  number  re- 
quired is  sufficient  to  justify  the  expense  of 
luyusting  the  machineiy.  When  this  is  d^< 
the  case,  they  are,  if  small,  often  cut  by  haoil, 
without  the  aid  of  a  lathe.  In  the  scieviot 
of  metal  work,  there  are  required  two  portiooi, 
the  external  and  the  internal  sorair:  th«« 
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reqtiire  contrary  processes  in  their  mannfao- 
tnre. 

In  cutting  screws  in  wood,  an  internal 
wooden  screw  is  cnt  hy  an  external  screw  of 
iron  or  steel,  and  an  external  wooden  screw 
by  an  internal  screw  of  iron  or  steel:  the 
cutter  or  tap  being  shaped  according  to  the 
kind  of  screw  to  be  produced. 

The  large  iron  screws  used  in  vices,  presses, 
waggon-Jacks,  Ac,  are  sometimes  formed  by 
means  of  dies,  turned  with  immenae  power  by 
very  long  levers;  the  thread  being  made 
without  cutting,  by  indenting  and  squeezing 
np  the  metal;  The  very  best  Scrap-iron  is 
required  for  the  screws  formed  in  this  manner, 
on  account  of  the  twisting  fbrce  to  whioh  they 
are  subjected. 

In  the  ordinary  method  of  cutting  screws 
in  ft  lathe,  the  size  of  the  worm,  or  the  dis- 
tance between  the  threads,  is  regulated  by  a 
pattern  screw,  and  cannot  be  varied  from  it ; 
but  an  ingenious  maohine  is  used  in  the 
Woolwich  dockyard  fbr  cutting  a  great  variety 
of  difibrent  screws  from  one  pattern. 

Birmingham  is  the  great  seat  of  the  seraw- 
manufacture  \  millions  of  dozens  are  made  in 
that  town  yearly. 

SCREW  PILES.  [LidBTBousES]. 
SCREW-PRESS.  In  the  common  Screw- 
Press  the  articles  to  be  subjected  to  compres- 
sion are  laid  upon  a  horizontal  bed,  forming 
the  base  of  a  strong  frame,  In  the  upper 
cro^-bar  or  head  of  which  a  nut  is  firmly 
Reeored.  The  screw  works  up  and  down  in 
this  nut,  and  to  its  lower  end  is  attached  the 
foUowtr^  or  moving  piece  whioh  presses  on 


that  a  peculiar  resistance  to  the  motion  of  a 
solid  in  a  liquid  results  from  the  revolution  of 
a  soorew.  A  most  important  application  of 
this  principle  has  been  made  within  the  last 
few  years  to  steam  navigation ;  the  icrew  steam 
tkipt  wholly  depend  upon  it 

The  first  vessel  fitted  with  a  screw  pro- 
pellor  was  a  yacht,  in  whioh  the  screw  was 
fitted  into  the  dead-wood^  between  the  keel 
and  the  stern-post ;  the  screw  consisted  of  a 
helix,  making  but  one  revolution  around  a 
horizontal  axis  passing  longitudinally  through 
the  ship ;  and  it  was  put  in  motion  by  a  steam 
engine.      The    absence  of   the   ponderous 
paddle  wheels  and  paddle  boxes  of  an  ordinary 
steamer  greatly  improves  the  sailing  qualities 
of  a  screw-propelled  vessel;  while  the  ar- 
rangement of  the  machinery  may  be  such  as 
to  render  the  vessel  far  more  commodious, 
and,  if  desired,  to  leave  the  upper  decks  open 
from  end  to  end.    The  usual  position  of  the 
screw  propeller,  immediately  before  the  stem 
post,  does  not  appear  eitiier  to  be  disadvan- 
tageous to  the  application  of  the  propelling 
power,  or  to  interfere  with  the  action  of  the 
rudder.    AXl  important  use  to  which  screw 
propellers  have  been  advantageously  applied, 
is  as  an  auxiliary  power,  for  occasional  use 
during  calms  and  contrary  winds  for  vessels 
which  are  ordinarily  moved  by  sails  alone ; 
such  anxiliaiy  screws  have  been  supplied  to 
some  of  the  Aiotic  ships. 

The  most  notable  screw  steamer  ever  con- 
structed was  the  Great  Britain,  It  was  320 
feet  long  by  60  broad.  The  burthen  was 
about  3000  tons ;  and  the  engines,  consisting 


the  upper  surface  of  the  substance  operated  of  four  cylinders  of  88  inches  diameter  by  72 


upon.  The  connection  between  the  sorew 
and  this  piece  is  such  that  the  fbllower  rises 
and  ftdlsf  but  does  not  torn  round  with  the 
point  of  the  screw ;  and  the  steady  motion  of 
the  follower  is  provided  for  by  making  it  fit 
clof^ely  to  the  side-pieces  or  eheeks  of  the 
press,  which  therefore  act  as  guides.     The 


inches  stroko,  were  of  1000  horse  power.  It 
had  a  screw  propeller  15|  feet  in  diameter, 
with  six  arms,  mounted  in  the  stem,  and  ca- 
pable of  being  turned  with  great  rapidity  by 
the  engine.  After  making  four  passages 
across  the  AUantic,  she  was  fitted  with  a  new 
and  much  stronger  propeller,  weighing  seven 


5>erew  is  turned  by  a  long  iron  lever.    The  I  tons,  of  the  same  diameter  as  before,  but 
screws  of  presses   were   fbrmerly  made   of  consisting  of  only  four  arms  or  vanes.    The 


wood,  but  they  are  now  almost  uniformly 
made  of  iftm. 

While  the  diminution  of  the  size  of  the 
thread  affords  the  means  of  increasing  the 
power  of  a  screw-press,  by  rednoing  the  dis- 
tance traversed  by  the  point  of  the  screw 
dtiring  each  revolution,  it  is  attended  with 
the  serious  disadvantage  of  diminishing  its 
str^ragifa.  This  difficulty  may  be  avoided  by  the 
use  of  a  double  or  difibrential  screw.  [Scbew.] 

SOREW  PROPELLER.  From  the  time 
of  Archimedes  it  has  been  known  that  a 
revolving  screw  may  be  made  the  means  of 
raising  water;  and  it  has  also  been  known 


subsequent  disasters  of  this  noble  vessel  are 
well  known  to  most  newspaper  readers. 

After  varied  experiments  and  trials  a  com- 
mercial company  took  up  the  sulject  of  Screw 
Steam  Navigation ;  and  important  results  seem 
likely  to  follow.  The  company,  formed  in 
1846,  built  two  screw  steamers,  of  272  tons 
each  for  the  Holyhead  and  Dublin  trade. 
Two  other  vessels  of  320  tons  were  afterwards 
added.  In  1848  the  company  was  remodelled, 
and  commenced  operations  on  a  larger  scale. 
Pour  sorew  steamers,  from  450  to  660  tons, 
were  built  for  the  trade  between  England  and 
Constantinople,  and  performed  the  service 
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very  satisfactorily.  In  1^50  the  company 
entered  npon  a  contract  with  the  '  admindty, 
for  a  monthly  mail  to  the  Cape  of  Good  Hope ; 
the  first  screw  steamer  started  on  this  service 
on  Dec.  18, 1850,  and  returned  to  Plymouth 
on  March  12, 1851 ;  and  in  respect  to* time 
and  accommodation,  the  service  is  considered 
to  have  heen  amply  performed.  •  The  com- 
pany are  now  organizing  arrangements  for  an 
extension  of  the  system  to  Manritins,  Ceylon, 
Madras,  and  Calcutta;  and  should  this  be 
carried  out,  it  is  next  contemplated  to  make  a 
farther  extension  to  the  Australian  colonies. 
It  is  calculated  that  screw  steamers  of  1700 
tons  burden  and  300  horse  power  would  reach 
Sydney  from  England  in  64  days ;  and  such 
vessels  are  now  being  built. — ^There  seems 
much  probability  that  the  recent  perplexities 
concerning  an  Australian  mail  will  be  solved 
by  the  success  of  the  screw  steamers. 

There  are  also  screw  steamers  in  the  Boyal 
Navy.  Screw  steamers  have  just  been  started 
from  Glasgow  to  London — a  distance  of  about 
800  miles,  whether  taken  north  or  south.  In 
April  of  the  present  year  the  first  screw 
steamer  started  from  Glasgow  to  New  York, 
an  entirely  new  steam  route.  An  American 
Company  are  building  screw  steamers  of  very 
large  burden,  expre9sly  for  the  emigrant  traffic 
from  Liverpool  to  New  York. — Such  are  the 
energetic  proceedings  which  the  success  of 
the  Screw  Propeller  has  engendered. 

See  further  in  respect  to  steam  navigation 
under  Steam  Vessel. 

We  may  here  mention  that  attempts  have 
been  made  to  propel  vessels  by  ejecting  water 
from  the  stem.  A  propeller  of  this  curious 
kind  was  patented  by  Mr.  Purkis  in  1849,  and 
was  tried  on  a  boat  of  large  size  in  the 
Thames. 

SCULPTURE,  in  its  strict  sense,  is  the  art 
of  carving  or  cutting  any  material  into  a  pro- 
posed form  or  shape.  In  its  more  general 
acceptation  it  is  the  art  of  representing  objects 
by /arm;  and  is  thus  applied  to  carving,  mo- 
delling (or  the  plastic  art),  casting,  whether 
in  metal  or  other  materials,  and  to  gem-en- 
graving. Sculpture  is  practised  in  various 
ways ;  namely,  in  forming  entire  or  insulated 
figures,  as  statues  or  groups,  called,  in  tech- 
nical language,  'the  round ;'  or  in  represent- 
ing objects  more  or  less  raised  without  their 
being  entirely  detached  from  a  background. 
This  latter  is  termed  *  relief,'  and  the  degrees 
of  relief  are  defined  by  modem  writers  and 
artists  by  the  expi^ession  aito-rlHevo^  when 
the  object  is  so  salient  as  to  be  neariy  round; 
ba»io-rilin}Of  when  it  is  slightly  raised  from 
the  bftck}?n>iind ;  nnd  mrszo-rUievo,  -when  a 
medium  is  preserved  between  the  extremely 


high  and  the  very  flat  relief,  There  is  iDOtlia 
variety  of  this  manner  of  working  bssso-iiliero, 
which  is  only  or  chiefly  found  in  Egyptiin 
sculpture ;  the  outline  is  sunk  into  the  pliae 
or  ground,  and  the  parts  are  then  formed  ind 
rounded  on  the  principle  of  basso-rilievo.  By 
this  mode  of  working  there  is  usually  no  pn- 
jection  beyond  the  profile  or  fSaee  of  the  on- 
ginal  ground ;  to  gain  effisct  therefore  in  this 
kind  of  rtUeved  inta^,  the  Egyptian  artisti 
frequently  painted  the  sculptore. 

The  materials  for  modelling  used  by  the 
ancients,  were  day,  wax,  and  plaster.  Tbe 
day  model  was  usually  baked,  by  which  it 
acquired  a  hardness  scarody  inferior  to  stooe. 
These  terra  cotia  works  were  generally  painted. 
The  materials  used  foir  carved  works  oompoaed 
every  substance,',  hard  or  soft,  that  oodd  by 
any  possibility  be  employed  for  the  pmpose. 
The  Egyptians,  whose  great  objects  were  to 
render  their  works  durable,  chiefly  emplojed 
porphyry;  basdt,  and  granite.  For  casting- 
gold,  silver,  copper,  lead(and  their  oompoonds) 
wax,  and  plaster,  were  all  used. .  [Bboko  ; 
FouNDiNo.J  Po/y^Aici9eii^terewaathenane 
given  to  the  comlunation  of  difi'erent  merbles 
in  the  same  work.  When  painting  or  eoloar- 
ing  was  resorted  to  it  was  called  Poijfchremie 
ScHlfiwrt. 

The  oondderation  of  the  various  seboob 
and  far-famed  worira  of  sculpture,  as  prod1l^ 
tions  of  genius  and  high  art,  lies  beyond  the 
range  of  the  present  volume ;  but  the  swcAm- 
uxd  operations  of  sculpture  come  fittingly 
under  notice  here.  . 

The  technical  or  mechanicd  processes  of 
sculpture  are  for  the  most  part  eztremeiy 
simple.  The  sculptor  usudly  begins  bj  mah* 
ing  a  slight  sketch  of  his  subject,  either  driv- 
ing it  on  paper  or  at  once  modelling  it  on  a 
small  scde,  in  day  or  wax.  He  next  proceeds 
to  build  up  his  statue  of  the  desired  size.  The 
first  thing  necessary  is  to  construct  a  sort  of 
nucleus,  or  skeleton,  by  whidi  the  clay  nay 
be  supported.  This  is  made  of  wood  or  iron, 
according  to  the  strength  required,  and  the 
limbs  are  usually  made  moveable  by  attaching 
the  skeleton  parts  to  the  mun  support,  or 
trunk,  by  wire  joints.  The  figure  is  then 
built  up  in  day ;  and  whether  it  is  ultiniaiely 
to  be  draped  or  not,  it  should  dwajs  be  mo- 
delled naked,  in  order  that  the  true  forms  may 
be  easily  distinguished,  and  the  dn^ery  made 
to  fall  naturally.  In  modelling  in  relief  a 
plane,  or  ground  as  it  is  called,  is  prepared, 
upon  which  the  sculptor  oarefuUy  draws  hi^ 
design.  The  day  is  then  laid  and  pressed 
upon  this,  the  outline  of  the  figures  being 
bonnded  by  the  lines  of  tlie  drawing,  ^'ben 
the  work  is  completed  it  Is  cast  in  plns^ 


US7 


SEA  WATER. 


SEDLITZ. 


1^08 


of  pans,  hj  means  of  a  mould  taken  in  that 
material. 

In  copying  a  model  in  marble,  the  first  step 
is  to  prepare  two  stones  of  the  same  size,  or 
at  least  with  an  exactly  corresponditig  gradu- 
ated scale  marked  on  the  front  of  each,  on 
which  the  block  of  marble  and  the  model  are 
respectiyely  to  be  placed.  The  fronts  of  the 
two  scales  are  so  constructed  or  fitted  up, 
uiat  a  *  pointing  instrument '  can  be  applied 
to  them.  This  instrument  Is  usually  com- 
posed of  a  pole  or  standard,  to  which  a  long 
brass  or  steel  needle,  capable  of  b^ng  extended 
and  withdrawn,  loosened  or  fixed,  and  moved 
in  ereiy  direction  by  means  of  ball  and  socket 
joints,  is  attached.  This  is  made  to  touch  a 
particular  part  of  the  model.  The  whole  in- 
strument is  then  removed  to  the  scale  stone 
on  which  the  rough  block  is  placed,  and  the 
marble  is  cut  away  till  the  needle  reaches  as 
far  into  the  block  as  it  had  been  fixed  at  upon 
the  model.  A  pencil  mark  is  then  made  upon 
the  two  corresponding  parts  of  the  model  and 
block,  and  thus  what  is  technically  called '  a 
point '  is  taken.  This  process  is  repeated  till 
the  numerous  points  at  fixed  depths,  corre- 
sponding throughout  with  the  suiface  of  the 
model,  are  attained,  and  a  rough  copy  of  the 
sculptor's  original  work  is  thus  mechahically 
made.  The  practice  of  difierent  sculptors  has 
suggested  various  changes  in  detail ;  but  the 
principle  seems  to  be  exactly  similar  in  all. 
The  statue  being  rudely  blocked  out  or 
pointed,  the  marble  is  in  this  state  put  into 
the  hands  of  a  superior  workman  called  a 
carver,  who  copies  the  minuter  portions  of  the 
work  by  means  of  chisels  of  various  sizes, 
rasps,  and  files ;  the  pencil  marks  or  points 
showing  him  the  limits  beyond  which  he  is 
not  to  penetrate  into  the  marble.  When  the 
carver  has  carried  the  work  as  far  as  the 
sculptor  desires,  he  proceeds  himself  to  give  it 
the  finishing  strokes,  by  retouching  and  im- 
proving the  details  of  form  and  expression,  by 
producing  varieties  of  texture  and  surface,  and 
by  giving  that  general  quality  or  appearance 
to  the  whole  which  constitutes  ^hatis  termed 
harmony  of  effect, 

SEA  WATER.    [Watkb.] 

SEA  WEEDS.  A  few  details  concerning 
the  uses  of  various  kinds  of  sea  weeds  will  be 
found  under  Alo£;  Abcsil;  Jckllkd  Moss; 
Kelp;  Iichens. 

SEAL  ENGRAVING.  The  cutthig  of  the 
very  hard  stones  or  gems  used  for  seals  is 
eflfected  chiefly  by  the  use  of  small  rapidly  re- 
volving wheels,  the  edges  of  which  wear  away 
the  siibstance  of  the  stone  applied  to  them. 
Under  the  articles  Caioso  ;  Diaxond  ;  Obv  ; 
Imtaquo;  Lafidakt— will  b«  found  details 
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sufficient  to  illustrate  the  general  charaoter  of 
seal  engraving. 

SEALS ;  SEAL  SKINS.  These  singular 
animals  are  captured  eagerly,  in  seas  ana  oil 
coasts  where  they  abound,  for  the  sake  of 
various  useful  services  which  they  render. 
The  species  called  the  Elephant  Seal,  whieh 
is  principally  met  with  in  the  southern  hemi- 
sphere, is  the  object  of  an  extensive  flshetjr, 
maintained  for  the  sake  of  its  skin  and  oil ; 
and  vast  numbers  are  annually  destroyed. 
The  skin,  though  not  valued  for  its  fhr,  is 
extensively  used  for  carriage  and  horse  har- 
ness on  account  of  its  thickness  and  strength. 
The  oil  obtained  is  clear  and  inodorous,  and 
is  said  never  to  become  rancid,  nor  to  give 
out  any  disagreeable  savour  in  cooking.  The 
quantity  afforded  by  a  large  seal  amounts 
to  1400  or  1600  lbs.,  for  the  blubber  is  often 
a  foot  deep.  It  is  prepared  like  that  of 
whales,  excepting  that  the  operation  is  per- 
formed on  shore.  This  oil  is  employed  in 
England  chiefly  in  the  manufacture  of  doth ; 
it  is  used  to  a  considerable  extent  in  China. 

Many  other  species  are  valued  for  the  skin, 
which  has  a  beautiful  for  when  the  animal  is 
young.  The  Walrus^  whieh  is  a  species  of 
seal,  is  highly  valued ;  the  tusks,  the  skin, 
and  the  oil  are  all  commercially  valuable;  and 
the  flesh  is  esteemed  by  the  natives  of  Arctic 
regions. 

Salted  seal  skins  have  recently  been  im- 
ported from  Northern  Europe,  under  circum- 
stances which  could  not  have  ocomred  before 
the  repeal  of  the  Navigation  Laws.  Upwards 
of  45,000  were  recently  imported  in  one  vessel 
from  Denmark. 

There  were  753,141  seal  skins  imported  in 
1847;  and  706,267  in  1848— chiefly  from  the 
Hudson's  Bay  Territories.  They  are  used  in 
making  caps,  and  for  various  other  purposes. 

SECTOR  (Drawmg  Instrument),  is  in 
apparatus  whidi  has  the  appearance  of  a  small 
carpenter's  rule  marked  with  scales  in  every 
part ;  the  greater  number  of  these  soales  not 
being  laid  down  parallel  to  the  edges  of  the 
role,  but  converging  towards  the  pivot  on  whieh 
the  moving  arm  of  the  rule  turns  while  the 
instrdmentis  opened.  These  converging  scales 
only  properly  belong  to  the  sector ;  the  ofhets 
are  merely  laid  down  for  convenienoe  on  sneh 
blank  spaces  as  are  left  by  the  converging  or 
sectorial  scales.  The  sector  is,  In  prlneipls» 
an  aggregate  of  a  large  number  of  pain  of 
compasses  packed  up  into  one ;  eaeh  piece  of 
the  ruler  being  marked  with  the  same  smIIm 

The  scales  are  so  gradnated  as  to  faeUJitate 
many  kinds  of  measurement  and  caloolatkMif 
in  c^metrieal  and  trigonometiieal  encpikisi. 

SEDLITZ.    This  is  the  name  of  a  villago 


U09 


SEEDS. 


SEINE. 


1500 


in  the  circle  of  SflAz  in  Bohemia,  containing 
two  bitter  salt  springs,  from  which  the  well- 
known  salts  called  Sedlitz  Powders  are  ob- 
tained. There  are  several  such  springs  in  the 
neighbourhood,  including  those  at  Seidschuz, 
in  the  circle  of  Leitmeritz.  Above  half  a 
million  of  bottles  of  the  water  of  SedUtz  and 
Seidschuz  are  annually  sent  to  all  parts  of 
Germany. 

SEEDS.    Of  those  foreign  seeds  which  are 
of  sufficient  importance  to  find  a  place  in  the 
Board  of  Trade  tables,  the  following  quanti- 
ties were  imported  in  1818  : — 
«    Carraway 7,266  Cwts. 

Clover 0tf,813    „ 

Flax  and  Linseed .. .  700,050  Qrs. 

Onion 1,385  Cwts. 

Rape 70,070  Qrs. 

Tares 48,020    „ 

Of  most  of  these,  the  importation  in  1850 
was  smaller  than  in  1848. 

The  economical  uses  of  these  seeds  are  de- 
scribed in  other  articles. 
SEGAR  MANUFACTURE.     [Cioab.] 
SEINE.    This  important  river  of  France 
connects  Paris  with  the  sea  at  Havre.    By 
means  of  a  lateral  canal  between  Marcilly  and 
Troyes,  and  locks  to  avoid  the  fall  at  Nogent, 
the  river  is  navigable  from  Troyes  to  its  mouth, 
a  distance  of  370  miles.  From  Paris  to  Rouen 
it  is  navigated  by  small  steamers  and  by  barges 
150  to  180  feet  in  length,  30  feet  wide,  and 
with  a  draft  of  6  feet.    The  tide  ascends  the 
Seine  as  far  as  Rouen,  which  city  is  accessible 
for  vessels  of  300  tons.    Between  Caudebec 
where  the  Seine  begins  to  widen,  and  Quille- 
beuf,  the  navigation  is  dangerous,  owing  to 
the  shoals  and  shifting  sandbanks  in  the  bed 
of  the  river.    This  has  led  to  the  undertaking 
of  important  works  between  Yillequier  and 
Quillebeuf,  the  object  of  which  is  to  confine 
the  river  to  a  narrower  bed  by  means  of  em- 
bankments ;  a  portion  of  this  undertaking, 
completed  in  1849,  gave  the  satisfactory  result 
of  a  deepened  current,  which  soon  swept  its 
bed  clear  of  sands.    The  importance  of  the 
navigation  of  the  Seine  may  be  inferred  from 
the  fact  that  about  3500  sea-going  ships  enter 
and  leave  the  ports  of  Havre  and  Rouen  annu- 
ally, besides  a  large  number  of  coasters  and 
small  ci-aft.    Owing  to  the  windings  of  the 
river  its  navigation  is  tedious.    Steamers  ply 
regularly  between  Havre,  Rouen,  and  several 
other  towns  on  the  lower  Seine.    The  articles 
of  traffic  on  the  river  include  almost  every 
description  of  agricultural,  mineral,  and  in- 
dustrial products,  home,  foreign,  and  colonial. 
The  river  gives  name  to  four  of  the  depart- 
nenta  of  France;  viz.  Stint,  Stint  Inftfienrt, 
Stint  tt  Marntj  and  Stint  ti  Oi$t, 


In  the  department  of  Seiife,  a  large  portion 
of  the  surface  of  the  department  is  laid  out 
in  gardens,  for  the  growth  of  kitchen  vegeta- 
bles, fruits,  and  flowers ;  wheat,  barley,  oats, 
and  potatoes  are  grown  in  large  quantities, 
considering  the  smallness  of  the  area  of  the 
department;  but  little  wine  is  made,  and  that 
Uttle  is  all  bad.   Montmartre  and  most  of  the 
hills  consist  of  accumulations  of  gj-psum; 
excellent  building  stone  is  quarried  under  the 
southern  quarters  of  Paris,  and  at  various 
other  points  of  the  department ;  fine  daj-s  for 
poroelam  and  pottery,  chalk,  sand  for  glass 
foundries,  &c,  are  raised.    The  manufactmvs 
comprise  almost  every  woven  fabric  in  wool, 
flax,  cotton,  and  silk ;  metallic  articles ;  jewel- 
lery, watches,  and  clocks ;   glass,  poxtelaiQ, 
furniture,  hats,  gloves,  ribands,    and  small 
wares  of  all  kinds ;  scientific  instruments,  and 
chemical  products  of  every  description,  At. 
The  commerce  in  these  various  products,  and 
in  agricultural  produce,  coal,  timber,  and  fire- 
wood, raw  materials  of  manufactures,  chee^* 
metals,  salt,  drugs,  colonial  produce,  buiUUu^ 
materials,  Ac,  is  most  extensive. 

In  the  department  of  Seint  Inftrieurty  hemp 
and  flax  are  grown,  especially  along  the  coast 
between  Fecamp  and  Havre ;  the  hemp  is  al- 
most exclusively  used  for  making  ropes  and 
fishing  nets.    The  department  is  remarkable 
for  the  vast  number  of  its  apple  and  v^'^ 
trees.    Great  attention  is  paid  to  the  reaiing 
of  horses,  fat  cattle,  milch  cows,  and  to  Uie 
making  of  butter  and  cheese,  both  importaot 
articles  of  export    The  Seine  is  valuable  to 
fisthermen  for  its  abundance  of  salmon,  star 
geon,  sole,  eels,  &c^  Large  fleets  of  barks  of  '1(^ 
to  00  tons,  and  with  crews  varying  from  15  ^^ 
30  in  number,  are  employed  in  the  mackerel, 
oyster,  and  herring  fisheries.    The  mincnU^ 
comprise  marble,  building  and  paving  stone, 
chalk,    flint,   brickearth,  potters'  clay,  saod 
used  in  glass  factories,  and  marl.  Iron  minc« 
were  formerly  worked  near  Forges.    Peat  i* 
found.    The  department  is  famous  for  its  in 
dustrial  energy,  which  is  exerted  upon  lli« 
spizming,  dyeing,  and  weaving  of  cotton,  ^oou 
and  flax ;  the  manufacture  of  gingbanis  I'^^t 
ton  oloths,and  calicoes  of  all  kinds,  broadcloth, 
flannel,  serge,  linen,  and  mixed  cloths  of  v(W 
and  eotton.    The  cotton  manuDactores  hvl  * 
great  development  previous  to  the  reTolntion 
of  1848 ;  since  then  it  is  said  th^  have  r^- 
oeived  some  check.    Hand-loom  weaving  i* 
carried  on  in  almost  every  hamlet  and  cotta^i 
and  frequently  on  a  pressure  of  oidei«  "*•' 
raw  material  is  sent  into  the  neighboorinK 
department  to  be  worked  up.    The  ^^PfT 
ment  is  famous  for  ite  bleach  works,  wh»c^ 
Bxe  oondooted  on  the  moat  modem  pnoaples 
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and  tiim  out  linen  of  a  parer  whiteness  than 
those  bleached  in  any  other  part  of  France. 
The  linen  woven  about  Fecamp  is  of  tlie  best 
quality.  Cotton  printing  has  had  a  great  ex- 
tension during  the  lost  thii'ty  years.  Among 
the  other  manufactured  products  may  be  men- 
tioned lace,  watch  and  clock  movements,  arti- 
cles of  ivory,  pottery,  window  glass,  bricks,  tfec. 
There  are  also  numerous  sugar  refineries, 
si.k-mills,  manufactories  of  chemical  products, 
metal  foundiies,  tan -yards,  ship-building 
yai-ds,  and  other  estabhshments  in  which 
industrial  and  commercial  enterprise  mani- 
fests itself  on  a  large  and  important  scale. 
The  commerce  carried  on  with  the  interior  of 
France,  with  its  colonies,  with  the  whole  of 
Europe,  the  West  Indies,  and  America,  is 
most  extensive,  and  includes  almost  ever}* 
article  of  French  import  and  export.  Of  the 
mauufactiuing  industry  and  important  com- 
merce of  the  department  other  details  are 
given  under  Dieppe,  Havbe,  and  Rouen. 

In  tlie  department  of  Seine  ei  Marne,  the 
wine  produced  is  bad,  although  some  of  the 
finest  grapes  grown  in  the  north  of  France 
are  gathered  in  the  neighbourhood  of  Fon- 
tainebleau.  Tlie  forests,  which  cover  more 
than  one-sixth  of  the  whole  sui-face  of  the  de- 
partment, contain  chielly  oak,  beech,  maple, 
and  birch.  Milch  cows  are  numerous ;  veal 
calves  are  fed  for  the  supply  of  Paris ;  cheese, 
known  in  Paris  as  fromage  de  Brie,  is  made 
in  considerable  quantity.  The  quarries  of 
Ch&teau-Landon  and  Nemours  furnish  very 
beautiful  building  stone,  of  which  a  very  large 
quantity  is  raised.  Other  mineral  products 
are  millstone  grit,  paving  flints,  alabaster, 
limestone,  gypsum,  potters'  clay,  and  white 
sand.  Tlie  uidustrial  products  include  writing 
and  printing  paper,  pottery  and  porcelain,  cot- 
ton yam  and  printed  calicos,  leather,  window 
glass,  &c  Glass  globes  and  cylinders  of  the 
largest  size  are  made  at  Bagneaux,  near  Ne- 
mours, and  also  optical  and  common  glass ; 
in  the  central  prison  at  Melun  various  articles 
are  manufactured  by  tlie  prisoners.  The  com- 
merce of  the  department  is  confined  chiefly 
to  agricultural  produce,  wool,  cattle,  wood, 
and  charcoal  for  the  supply  of  Paris. 

In  the  department  of  Seine  et  Oise,  great 
numbers  of  milch  oows,  chiefly  house- fed,  are 
kept  for  the  supply  of  Paris  and  Versailles 
with  milk.  Market  gardening  is  a  profitable 
occupation,  and  is  carried  on  extensively.  Fil- 
berts, walnuts,  figs,  peaches,  apricots,  grapes, 
apples,  and  other  common  fruits  are  abun- 
dantly grown.  About  17,000,000  gallons  of 
poor  wine  are  made  annually.  In  the  north- 
west of  the  department,  where  the  vine  does 
not  flonrish,  apples  and  pears  are  grown  for 


making  cider  and  peny,  the  common  drinks 
of  the  inhabitants  of  that  distiict.  The  most 
important  forests  are  Uiose  of  St.  Germain, 
Bambouillet,  Dourdan,  Senart,  and  Montmo- 
rency; they  contain  chiefly  oak,  burch,  and 
maple,  with  some  beech,  chestnut,  and  hazel. 
The  minerals  include  only  bii^lding  stone, 
gypsum,  limestone,  paving  flints,  millstone- 
grit,  chalk,  marl,  and  potters'  and  porcelain 
clay.  The  industrial  energy  of  the  depart- 
ment has  been  greatly  developed  since  1789, 
when  the  gunpowder  works  of  Essonne  (now 
established  at  Bouchet),  and  the  porcelain 
and  glass  works  of  Sfevres,  were  the  only  im 
poi-tant  estabhshments  it  possessed.  There 
are  now  numerous  mills  and  factories  at 
various  points  of  the  department,  pixxlncing 
cotton,  flaxen,  silk,  and  woollen  threads,  ca- 
lico, cotton  and  woollen  hosier)',  paper,  che- 
mical products,  woollen  cloth,  soap,  oil,  refined 
sugar,  porcelain,  glass,  saltpetre,  beer,  toys, 
crinoline,  &c. ;  besides  metal  foundries,  brick 
works,  and  above  800  ^ind  and  water  mills, 
the  greater  number  of  which  are  scattered 
over  the  arondissements  of  Corbeil,  Etampes, 
and  Pontoise.  In  the  prison  of  Poissy,  various 
articles  of  jewellery,  cutlery,  and  furniture  are 
made  by  the  prisoners.  The  commerce  of 
the  department  is  carried  on  chiefly  with 
Paris,  and  consists  of  the  agricultural  and 
industrial  products  above  mentioned. 

SELE'NIUM.  This  non-metallic,  solid, 
elementary  body  was  discovered  in  1818  by 
Berzelius  in  iron  pyrites.  It  has  a  metallic 
lustre,  and  the  appearance  of  lead  when  in 
mass ;  when  reduced  to  powder  it  is  of  a  deep 
brown  culour.  It  is  inodorous,  moderately 
hard,  may  be  readily  scratched  with  a  knife, 
is  brittle  as  glass,  and  easily  reduced  to  pow- 
der. Its  fracture  is  conchoidal,  and  perfectly 
metallic.  Its  specific  gravity  is  about  -4*30. 
It  is  a  bad  conductor  of  heat,  and  a  non-con- 
ductor of  electricity.  It  softens  at  212%  and 
may  be  drawn  out  into  fine  threads,  which  are 
transparent,  and  of  a  red  colour  by  transmitted 
light  When  heated  above  212°  it  becomes 
fluid,  and  boils  at  6dO°.  Selenium  is  soluble 
in  hot  oils  and  melted  wax.  It  combines  with 
many  of  the  elementary  bodies ;  but  none  of 
the  compounds  have  yet  been  of  much  use  in 
the  arts. 

SENEFELDEB,  ALOIS,  deserves  to  be 
remembered  as  the  inventor  of  hthography. 
He  was  bom  at  Prague  in  1771 ;  and  having 
written  two  or  three  plays  while  yet  a  youth, 
he  became  desirous  of  procuring  the  necessary 
apparatus  for  printing  his  own  works.  Being 
too  poor  to  gratify  this  desire,  he  endeavoured 
to  discover  some  other  mode  of  printing,  but 
was  defeated  in  several  plans   by  want  of 
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means.    The  result  of  a  variety  of  experi- 
ments, persevered  in  in  spite  of  eveiy  diffi- 
culty, was  his  discovery,  through  an  accident, 
of  the  art  known  as  Lithography.     [Lrrao- 
ORAPHY.]     In  order  to  raise  money  to  carry 
out  his  idea,  Senefelder  enUsted  as  a  private 
in  the  artillery,  as  a  substitute  for  a  friend, 
who  promised  him  a  premium  of  two  hundred 
florins ;  but  this  plan  was  frustrated.    While 
at  Ingoldstadt,  he  was  led  to  conceive  the  pe- 
eoUar  fitness  of  his  new  process  for  printing 
music.    He  continued  struggling  until  1790, 
when  he  obtained  an  exdusive  privilege  for 
Bavaria  for  fifteen  years,  and  carried  on  a 
considerable  business,    employing    his    two 
brothers  and  two  apprentices.    Mr.  Andre  of 
Offenbach,  now  became  his  partner,  and  they 
commenced  arrangements  for  obtaining  pa- 
tents   and   establishing   presses  in  Vienna, 
London,  Paris,  and  Berlin.    While  engaged 
in  this  project,  he  visited  London,  but  without 
succeeding  in  his  object.     Unfortunate  cir- 
cumstances led  to  a  hasty  dissolution  of  this 
promising  partnership  in  1800 ;  and  poUtical 
events  also  contributed  to  his  embarrassments. 
In  1806  however  an  extensive  lithographic 
establishment  was  formed  at  Munich,  by  Sen- 
efelder, in  connection  with  Baron  Aretln  and 
others.    This  partnership  lasted  about  four 
years,  during  which  period  a  great  number  of 
works  were  executed ;  some  of  them  for  the 
government    Several  other  lithographic  esta- 
blishments were  also  in  successful  operation 
in  1809,  when  Senefelder  obtained  an  engage- 
ment which  rewarded  him  for  the  vicissitudes 
of  the  early  part  of  his  career.    A  royal  htho- 
graphic  office  was  formed  about  that  time  for 
printing  the  plans  of  a  new  survey  of  the 
kingdom,  of  which  a  great  number  were  re- 
quired.   In  1800,  he  was  appointed  to  the 
office  of  inspector,  with  a  siiary  of  fifteen 
hundred  florins  per  annum,  and  permission 
to  cany  on  his  private  business  also.    The 
subsequent  improvements  effected  by  Sene- 
felder,  such  as  the  printing  in  colours,  and 
upon  linen,  were  attributed  by  himself  to  the 
ease  and  independence  which  this  honourable 
engagement  afforded. 

SENEGAL  SETTLEMENTS.  On  the 
banks  of  the  Senegal  and  Gambia  rivers  in 
West  Africa,  diflbrent  European  governments 
llAve  estabhshed  settlements.  These  settle- 
mentB  in  Senegambia  ( as  the  country  is  called) 
diflbr  materially  firom  those  in  other  parts  of 
the  worid.  They  are  strictly  commercial. 
The  settlers  have  not  acquired  the  property 
ef  Hiy  land,  except  the  place  on  which  they 
have  settled,  and  no  cultivation  is  carried  on 
by  them  or  their  people,  except  at  a  few  spots 
which  ai6  rather  gardens  than  plantations. 


These  settlements  were  originally  established 
for  the  purpose  of  procuring  negro  slaves  for 
the  colonies  in  North  America.    The  coontzy 
however  had  other  productions  which  mn 
valued  in  Europe ;  and  the  natives  of  the  in- 
terior were  desirous  of  obtaining  several  arti- 
cles of  European  manufacture,  partly  for  thair 
own  consumption,  and  partly  to  sell  them  to 
the  nations  of  Soodan.    Accordingly  theie 
settlements  were  not  abandoned  on  the  aboB* 
tion  of  the  slave  trade,  like  those  on  the  ooMt 
of  Guinea,  and  they  continue  in  a  thriruif 
state.    Each  of  the  three  European  nations 
which  have   formed  settlements  has  tain 
possession  as  it  were  of  one  of  the  three  hr^ 
rivers ;  the  French  of  the  Senegal,  the  English 
of  the  Gambia,  and  the  Portuguese  of  the  Bio 
Grande.    Eadi  has  built  a  fortress  on  an  is- 
land not  far  from  the  mouth  of  the  river, 
which  serves  as  a  safe  place  of  deposit  for  the 
goods  imported,  and  thence  the  producdoos 
of  the  country  are  shipped.    The  merchants 
set  out  from  these  places  in  large  river  boats 
with  their  goods  at  certain  seasons  of  the 
year,  and  ascend  the  rivers  as  far  as  they  are 
navigable.     They  stop  at  certain  points  to 
which  the  natives  bring  their  productions  to 
exchange  for  European  manufactures.    In  a 
few  positions  on  the  banks  of  the  rivers  small 
fortresses  or  blockhouses  are  erected,  in  which 
some  black  soldiers  with  two  or  three  Euro- 
pean  officers  are  kept  for  the  protection  of 
commerce.      Some   merchants,   particulariy 
English  and  Portuguese,  have  formed  com- 
mercial establishments  not  far  from  these 
fortresses  in  those  villages  which  are  advan- 
tageously situated  for  commerce.  The  French 
settlements  are  chiefly  at  St.  Louis,  Podhor, 
Bakel,  and  Goree.    The  English  settlements 
are  at  Batburst,  Macarthy  Island,  and  Fort 
St.  James.    The  Portuguese  settlement"?  tof 
at  Bissao,  Jeba,  Bolula,  Cacheo,  and  smaller 
ones  in  the  interior.    St  Louis,  Bathurst,  and 
Bissao,  are  flourishing  towns. 

Nearly  all  the  articles  of  commerce  which 
are  exported  from  tlie  European  settlements 
in  Senegambia  are  brought  from  the  interior 
by  small  caravans  or  cafilas,  which  general]/ 
stop  at  certain  places  ^hero  commercial  esta- 
blishments are  found,  and  take  European 
merchandise  in  exchange  for  their  goods.  A 
considerable  commerce  is  also  carried  on 
between  Senegambia  and  the  countries  farther 
east. 

To  such  of  the  Senegambia  settlements  as 
belong  to  Great  Britain,  our  exports  in  1^1^^ 
amounted  in  value  to  35,770/. ;  oonsi^tift^ 
principally  of  clot^iing  and  firearms.  These 
firearms  were  exchanged  with  the  natives  fcr 
the  prodnoe  of  the  coontiy. 
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SENNA.    [Cassia.] 

SENNAAB.  In  this  litae-known  African 
conntiy,  situated  between  Egypt  and  Abys- 
sinia, more  industrial  activity  is  displayed 
than  might  be  expected.  The  branch  of  in- 
dustry in  which  the  Sennaarese  are  most 
distinguished  is  leather,  which  is  of  the  best 
quality,  and  much  superior  to  that  made  in 
Egypt  or  Syria;  many  useftil  articles  are  made 
of  it  by  the  natives.  Where  dates  grow,  cords 
and  ropes  are  made  of  the  fibrous  interior 
bark  of  the  palm  date  tree,  and  in  some  places 
of  reeds.  Cotton  cloth  is  made  by  the  women 
for  domestic  use,  but  it  constitutes  also  a  con- 
siderable article  of  trade  in  Northern  Africa, 
nnder  the  name  of  damour.  The  workers  in 
gold,  silver,  and  iron,  are  very  skilful,  and 
execute  their  work  neatly  with  very  simple 
tools.  Pottery  is  made  to  a  considerable  ex- 
tent; and  also  carved  wooden  vessels.  In 
some  places  coloured  straw  hats  are  made 
with  great  neatness,  and  they  are  sent  to 
different  countries  in  the  neighbourhood.  An 
extensive  foreign  commerce  is  maintained  at 
Sennaar.  There  is  one  caravan  route  to  Cairo, 
two  to  the  Red  Sea,  one  south-westward  to 
Begharmi,  and  another  south  cast  to  Alymuir. 
Few  of  tlie  articles  imported  into  Sennaar  are 
brought  from  European  markets  ;  the  imports 
tore  chiefly  from  various  parts  of  Africa  and 
Asia.  The  principal  articles  of  export  are 
slaves,  the  diunour  or  cotton-stuff  of  Sennaar 
and  Begharmi,  gold,  ivory,  and  ostrich  feathers. 
The  inland  trade  of  Sennaar  is  veiy  active, 
partly  in  consequence  of  the  great  number 
of  caravans  which  continually  traverse  the 
countiy,  and  create  a  great  demand  for  camels, 
which  are  brought  to  those  places  through 
which  the  caravans  pass,  and  partly  on  account 
of  the  different  productions  of  the  several 
parts  of  the  province. 

SEKAI  is  the  name  for  a  large  building  for 
the  accommodation  of  travellers,  common  in 
Eastern  countries.  The  word  is  Persian,  and 
means  'a  palace,  the  king's  court,  a  large 
edifice ;  *  hence  kar&vAn-sera'i^  a  place  of  rest 
for  caravans.  In  Turkey  these  buildings  are 
generally  called  klians,  from  khdn,  another 
Persian  word,  which  has  a  similar  meaning. 

SEBAPHINE  is  a  musical  instrument  of 
the  keyed  kind,  in  which  veiy  short,  thin,  and 
narrow  steel  bars,  or  springs,  put  into  vibra- 
tory motion  by  means  of  a  beUows  acted  on 
by  the  foot,  are  used  instead  of  pipes.  The 
principle  on  which  the  sounds  are  elicited  is 
the  same  as  in  the  Accordion  and  the  Con- 
CEBTIMA.  The  Seraphine  is  in  the  form  of  a 
chiffonier,  about  thirty-seven  inches  high,  forty 
wide,  and  twenty-two  deep.  Its  compass  is 
fire  octaves,  including  all  the  semitones,  and 


it  is  played  on  in  the  same  manner  as  an 
organ.  In  small  churches,  a  Seraphine  is  often 
a  welcome  substitute  for  a  more  costly  and 
bulky  instrument. 

SEBPENT.  This  musical  instrument 
consists  of  a  long  conical  tube  of  wood  covered 
with  leather,  having  a  mouth-piece,  ventages, 
and  keys,  and  bent  in  a  serpentine  form.  The 
compass  of  the  sexpent  is  from  B  flat  below 
the  base  stafi^  to  o,  the  treble  clef  line,  inclu- 
ding every  tone  and  semitone  between  these 
extremes.  Its  use  is  now  nearly  superseded 
by  the  Ophigijside. 

SE'SAMU]^.  This  genus  of  plants  is 
valuable  for  the  oil  which  it  yields.  Simpsea 
is  the  Egyptian  and  Arabian  name  of  one  of 
the  species,  remarkable  for  the  quantity  and 
quality  of  the  oil  expressed  from  its  seeds. 
The  oil  is  employed  as  an  article  of  diet  in 
Eastern  nations,  on  which  account  the  seeds 
form  an  article  of  commerce  from  India  and 
Egypt  in  the  present  day.  The  oil  is  bland, 
of  a  fine  quality,  and  will  keep  many  years 
without  becoming  rancid ;  it  is  often  used  in 
India  as  a  salad  oil.  The  leaves  of  the  plant 
are  mucilaginous,'  and  are  employed  for 
poultices. 

SEWEBS.  Covered  drains  or  sewers  of 
great  size,  and  of  veiy  solid  construction,  still 
exist  under  the  streets  of  some  ancient  Boman 
cities,  and  especially  of  Bome  itself.  In 
modem  times  the  sewers  of  London  stand 
unrivalled  for  extent  and  excellent  construc- 
tion, although  much  yet  remains  to  be  done 
to  render  them  adequate  to  the  necessities  of 
an  immense  and  constantly-increasing  popu- 
lation. Full  one -third  of  the  sewers  in  the 
City  of  London  were  made  in  the  ten  years 
preceding  1834.  Until  1847  tliere  were  sevon 
Boards  of  Commissioners  of  Sewers  in  the 
metropolis,  each  having  control  over  a  par- 
ticular district.  It  was  often  found  that  great 
inconvenience  and  expense  resulted  from  the 
want  of  agreement  between  these  boards ;  and 
at  length  a  Metropolitan  Commission  of 
Sewers  was  appointed  by  Act  of  Parliament 
The  Commission  commenced  its  labours  m 
1847.  It  has  control  over  the  whole  of  the 
metropolis  except  the  City;  but  the  City 
Comission  has  agreed  to  act  as  far  as  possible 
in  coi^junction  with  it 

All  the  sewers  constructed  by  the  Metro- 
politan Commissions  of  late  years  are  of  such 
dimensions  as  to  allow  a  man  to  pass  through 
them,  for  the  purpose  of  inspecting  or  cleansing 
them.  The  smallest  sewers  in  the  City  of 
London  division  are  about  four  feet  three 
inches  high  by  two  feet  three  inches  wide,  the 
dimensions  being  increased  according  to  cir- 
cumstances, up  to  ten  feet  by  eight  feet    The 
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water  brought  down  by  the  rieet  Aiver  is 
conducted  from  Holbom  Bridge  by  two  sewers, 
from  twelve  to  fourteen  feet  high,  and  six 
feet  six  inches  wide,  one  on  each  side  of 
Farringdon  Street  These  sewers  unite, 
towards  the  mouth,  into  one  passage  about 
eighteen  feet  by  twelve. 

The  bricks  and  cement  in  the  London 
sewers  are  of  the  best  quality ;  but  the  form 
of  the  sewers  varies  greatly ;  some  engineers 
preferring  one  form,  some  another.  Nearly 
all  the  modem  sewers  however,  have  an 
inverted  arch  at  the  bottom ;  and  curved  forms 
are  also  generally  given  to  the  sides  and  the 
top.  In  the  metropolitan  sewers  the  inclina- 
tion varies  from  a  quarter  of  an  inch  to  an 
inch  and  a  quarter  in  ten  feet.  In  some 
cases  it  is  vexy  difficult  to  obtain  sufficient 
inclination  in  a  sewer,  and  still  to  make  it 
deep  enough  to  drain  the  basement  story  of 
neighbouring  houses ;  which  may  be  readily 
conceived  fh>m  the  fact  that  some  parts  of 
London  are  below  the  level  of  high  water. 
TVherever  it  is  practicable,  new  sewers  are 
built  at  a  considerable  depth  from  the  surface. 

The  depth  of  that  in  Watling  Street,  in  the 
City  of  London,  which  is  an  extraordinary 
case,  is  from  thirty-three  to  thirty-five  feet. 
In  many  cases  however  there  is  a  space  of 
not  more  than  three  feet  between  the  surface 
of  the  roadway  and  the  crown  of  the  arch  of 
the  sewer.  Where  private  drains  are  to  be 
laid  into  a  sewer  for  the  purpose  of  draining 
houses,  it  is  necessary  that  the  lowest  pave- 
ment of  the  floor  of  the  building  be  at  least 
four  feet  above  the  level  of  the  sewer ;  because 
the  house  would  otherwise  be  liable  to  be  flooded 
with  water  from  the  sewer,  when  unusually 
full.  Drains  leading  from  private  houses  are 
usually  of  a  circular  form,  and  nine  inches  in 
diameter,  though  some  are  of  greater  size. 

The  construction  of  guUey-holes  and  shoots 
for  conducting  the  smface  drainage  of  the 
streets  into  the  sewers  varies  considerably  in 
different  parts  of  the  metropolis.  It  has  been 
usual,  until  very  recently,  to  make  apertures, 
called  JUan-Holetf  at  convenient  distances,  to 
enable  persons,  when  necessary,  to  enter  and 
cleanse  the  sewers, ;  these  apertures  in  some 
instances,  are  built  in  the  form  of  oblong 
shafts  of  brickwork,  up  to  within  about 
eighteen  inches  of  the  surface  of  the  road, 
and  covered  with  cast-iron  plates,  over  which 
the  roadway  is  ma<le  good.  A  later  and  better 
plan  is  that  of  side  entrances.  These  are 
passages  extending  from  the  side  of  the  sewer 
to  the  foot  pavement,  through  which  they  may 
at  any  time  be  entered  by  unlocking  and 
opening  a  cover  or  trap-door  consisting  of  pieces 
of  flag-stone  mounted  in  an  iron  iVame.  When 


a  person  enters  the  sewer  by  one  of  these 
openings  the  cover  is  held  open  by  a  self- 
acting  catch,  and  an  iron  grating  which 
admits  light  and  air  rises  into  its  place,  and 
serves  to  prevent  any  passenger  from  acciden- 
tally falUng  in.  These  entrances  greatlx 
facilitate  the  operation  offluslung  or  cleansing 
the  sewers.  The  necessaxy  body  of  water  for 
flushing  is  produced  by  simply  accumulating 
the  ordinary  contents  of  the  sewer,  which  may 
be  done  either  by  a  cast-iron  grate,  fitting 
closely  to  a  frame-work  built  into  the  sewer,  and 
rising  to  the  height  that  the  head  is  required 
to  be,  or  by  a  drop  plank  or  gate  of  the  same 
material,  sliding  up  and  down  in  nearij 
vertical  grooves.  In  either  case  the  appantm 
may  be  managed,  by  means  of  the  side 
entrances,  xnth  the  greatest  facihty.  The 
ordinaiy  run  of  water  in  the  sowen  has 
hitherto  been  found  sufficient  for  the  purpose ; 
but  in  case  of  its  proving  otherwise,  a  suppi/ 
of  water  for  flushing  might  be  readily  procored 
from  the  water  companies. 

The  subject  of  the  application  of  sewage 
refuse  to  the  purposes  of  manure  has  recently 
attracted  much  attention.  Two  companies 
obtained  acts  of  parliament,  the  one  in  IM 
and  the  other  in  1847,  under  the  designations 
of  the  'Metropolitan  Sewage  Manure  Com- 
pany,' and  the  'London  Sewage  Chemical 
Manure  Company.'  The  plan  of  the  former 
company  was  to  collect  the  contents  of  some 
of  the  sewers  of  Westminster  and  Pimlico, 
and  convey  them  by  a  deep  undex^iuid 
channel  to  Hammersmith,  where  a  steam- 
I  engine  and  other  apparatus  would  distribute 
the  manure  in  a  liquid  state  to  the  maiiet- 
gardens  of  that  neighbourhood.  The  plan  of 
the  second  company  was  to  collect  the  contents 
of  three  sewers  which  now  fall  into  the 
Thames  between  Yauxhall  Bridge  and  West 
minster  Bridge,  and,  after  allowing  the  Uquid 
part  to  flow  into  the  Thames,  to  deprive  iho 
refuse  of  its  offensive  smell,  and  sell  it  ai 
manure  in  a  solid  state,  Very  little  has  been 
done,  however,  towards  canying  out  either  of 
these  plans. 

Since  the  Metropolitan  Commissioners  of 
Sewers  commenced  their  operations  in  19^' 
many  steps  have  been  taken  towards  a  com- 
prehensive sewerage  for  the  whole  of  ih« 
metropolis.  A  survey  of  the  metropolis  is 
now  being  made  for  the  CommisUoner*  by  the 
officers  belonging  to  the  Ordnance  Suney. 
The  sur\ey  will  extend  to  a  distance  of  H 
miles  in  every  direction  from  St.  Paul's,  com- 
prising an  area  of  abont  Sni  square  miies. 
On  a  scale  of  five  feet  to  a  mile,  the  results  of 
this  survey  would  fiU  900  Urge  sheels,  and 
would  fonn  a  magnifloent  map  of  Loniioo 
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eighty  feet  in  diameter.  While  the  survey  and 
map  are  in  progress,  the  Commissioners  have 
invited  tenders  of  pUns  for  a  comprehensive 
sewerage  of  the  metropolis.  A  very  large 
number  of  such  plans  were  sent  in  to  the 
commissioners  in  the  early  part  of  the  year 
1850 ;  many  of  these  embracing  an  application 
of  sewage  reftise  to  the  pniposes  of  mannre. 

The  Metropolitan  Commissioners  have  not 
yet  begun  to  develope  their  great  system  for 
the  drainage  of  London ;  but  they  executed 
in  1650  many  important  works  which  will  be 
made  compatible  with  their  larger  scheme. 
They  expended  70,000/.  during  the  year  in 
forming  6  miles  of  brick  sewers,  16  miles  of 
pipe  sewers,  46  side  entrances,  304  air  shafts, 
665  gullies,  1137  drain  mouths,  and  various 
repairs.  Besides  the  21  miles  of  new  sewers 
executed  at  the  expense  of  the  Commissioners, 
there  were  13  miles  constructed  for,  and  paid 
for  by,  private  parties.  About  18,000/.  had 
been  expended  by  the  end  of  the  year  in  the 
survey  of  London.  Of  the  000  sheets  about 
400  are  to  be  engraved,  and  the  rest  (the 
marginal  or  country  district)  left  simply  as 
drawn  plans.  Nearly  all  the  400  are  now 
(April  1851)  engraved;  they  are  printed  on 
sheets  of  double  elephant  paper,  and  are  sold 
singly  at  two  shillings  each. 

The    Commissioners    determined  on    the 
adoption  of  two  comprehensive  schemes  of 
drainage  for  the  Metropolis;  they  directed 
their  engineers  to  prepare  plans ,  and  reports 
were  made  in  August  1850  and  January  1851, 
respecting  the  south  and  north  drainages 
respectively.    The  general  principle  of  these 
Rcheraes  is  understood  to  be  accepted  by  the 
Commissioners:    the   southern  to  be  com- 
menced before  the  northern,  as  being  more 
urgently   wanted.      Without   entering    into 
details,  it  may  suf&ce  to  say,  that  the  object 
both  of  the  north  and  the  south  drainage  is  to 
keep    the    Thames    clear   of  sewage   fh)m 
Galleon's  Beach  upwards ;  to  carry  the  sewers 
as  much  as  possible  under  the  public  streets 
and  places ;  to  make  them  of  dimensions  and 
at  gradiantB  ensuring  an  unintermittent  flow ; 
to  secure    good   house-drainage,    and   self- 
deansing  street  drainage ;  to  dispense,  as  far 
as  possible,  with  periodical  flushing ;  and  to 
provide  means  for  the  eventual  removal  of  all 
open  sewers,  ditches,  and  cesspools.  A  portion 
of  the  great  scheme  for  the  southern  side  of 
the  Thames  has  beei\  already  commenced 
between  Kennington  and  the  Old  Kent  Koad. 
To  give  some  idea  of  the  magnitude  of  the 
operations  which   the   Commissioners   have 
under  their  control,  it  will  sufiice  to  say  that 
700    miles    of    existing    sewer   have   been 
examined  north  of  the  Thames,  and  accurate 


plans  and  sections  taken  of  eveiypart  of  eveiy 
sewer.  It  will  farther  illustrate  the  scale  of 
these  operations  to  bear  in  mind  that  the  esti- 
mate  of  expense  for  the  northern  drainage 
alone  is  nearly  amiUion  and  a  quarter  sterling. 

SEXTANT.  The  Sextant  is  a  valuable 
instnmient  for  measuring  angles  in  navigation 
and  surveying.  There  were  various  earlier 
instruments  by  Davis,  Hooke,  Newton, 
Godfrey  and  others;  but  Hadley's  Sextant, 
invented  in  1730,  superseded  all  previous  con- 
trivances. 

The  Sextant  has  a  plane  glass,  called  the 
Index  Olasif  silvered  behind,  and  perpen- 
dicular to  the  face  of  the  instrument  It  is 
fixed  on  a  centre  perpendicular  to  the  instru- 
ment, and  moves  with  the  Index-Bar,  the  end 
of  which  slides  over  a  graduated  are.  There 
is  another  plane  glass,  the  lower  half  of  which, 
next  the  instrument,  is  silvered,  and  the 
upper  half  left  clear.  It  is  called  the  Horizon 
Glass  and  should  be  parallel  to  the  index  glass 
when  the  index  pointe  to  O'^.at  the  beginning 
of  the  arc.  The  Sextant  also  has  a  telescope 
for  viewing  the  objects  observed ;  whereas  in 
the  common  quadrants  there  is  merely  a  plate 
with  a  small  hole  for  directing  the  sight. 
Suppose  a  ray  of  light  to  proceed  from  the 
eye,  it  will  proceed  in  the  direction  of  the 
telescope,  and  if  it  falls  on  the  upper  or 
unsilvered  part  of  the  horizon  glass,  it  will 
pass  forward  in  a  continued  straight  line 
until  it  falls  upon  some  exterior  object  But 
if  the  ray  falls  upon  the  silvered  part  of  the 
horizon  glass,  it  will  be  reflected  to  the  index 
glass  ftho  horizon  glass  is  so  placed  as  to 
make  equal  angles  with  lines  fhim  the  eye 
and  index  glass),  and  again  reflected  from  the 
index  glass  outwards  (t.f .  firom  the  observer), 
nntU  it  meets  some  external  object  Now 
instead  of  supposing  the  rays  to  pass  fh)m  the 
eye,  suppose  them  to  come  from  external 
objects  to  the  eye;  then  there  will  be  two 
images  presented  at  the  same  time,  one  formed 
by  the  rays  which  pass  through  the  unsilvered 
part  of  the  horizon  glass,  and  another  fonned 
by  the  rays  which  have  been  previously 
reflected  by  the  two  glasses ;  and  the  graduated 
arc  measures  the  angle  between  the  glasses, 
and'  also  the  angle  between  the  objects 
observed.  The  Sextant  fiurnishes  the  means 
of  measuring  the  angle  between  any  two  well- 
defined  objects,  in  whatever  direction  tliey 
may  be  placed  (so  that  the  angle  does  not 
exceed  140**),  and  without  requiring  more 
steadiness  than  is  necessary  for  seeing  the 
objecU  distinctly.  There  are  sets  of  dark 
glasses  of  varying  intensity,  which  may  be 
turned  before  either  the  index  or  hotiaoa 
glass  when  the  sun's  light  is  too  intense. 
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SHAGREEN,  is  a  sort  of  leather  grained 
BO  as  to  be  covered  with  small  round  pimples 
or  projections.  It  is  made  chiefly  of  tiie  skin 
of  horses,  asses  and  mules.  The  skin  is 
soaked  in  water,  scraped,  and  stretched  on 
frames.  While  soft,  small  seeds,  snch  as 
mustard  seeds,  are  pressed  into  it,  and  it  is 
then  dried  with  tlie  seeds  in  it  The  seeds 
are  afterwards  beaten  out,  and  the  skin  has 
then  that  pimpled  graining  which  is  peculiar 
to  the  leather.  It  is  afterwards  polished, 
soaked  in  a  ley,  and  died  of  various  colours. 

SHANG-HAE.  By  the  treaty  of  Nankm, 
in  1842,  the  port  of  Shang-hae  (in  the  same 
manner  as  those  of  Canton,  Amoy,  Foochoo, 
and  NingpoJ  was  thrown  open  to  British 
merchants ;  a  British  consul  resides  there ; 
and  tariffs  of  imports  and  exports,  as  well  as 
inland  and  transit  duties,  have  been  estab- 
lished. The  result  has  been  the  formation 
of  a  large  British  trade  at  Shang-hae.  Id 
1846  the  vessels  which  entered  and  left  the 
port  amounted  to  148,  with  an  aggregate 
burden  of  42,608  tons'.  The  goods  imported 
in  that  year  were  valued  at  810,2001.,  and 
those  exported  at  1,852,530/.  The  cottons 
nnd  woollens  imported,  and  the  tea  and  silk 
oxported,  in  the  three  years  1844-5-6,  were  as 
follow : — 

Cottons . .  3,001,794  pieces . .  1,872,785/. 

Woollens.  2,359,868  yards  . .    424,020/. 

Tea   ....21,020,633  lbs 967,230/. 

Silk   80,834  bales  ..2,132,690/. 

The  magnitude  of  this  foreign  trade  at 
Shang-hae  is  accounted  for  by  the  circum- 
Ktance  that  there  is  no  harbour  on  the  Chinese 
coast  between  30*  and  35**  N.  lat.  The  Woo- 
sung  is  the  first  river  south  of  these  limits 
which  is  deep  enough  for  the  purposes  of 
navigation;  and  hence  the  whole  maritime 
commerce  of  this  tract  is  concentrated  at 
Shang-hae,  at  the  mouth  of  the  river.  The 
countiy  which  lies  at  the  back  of  the  coast  is 
the  most  populous  part  of  China,  and  con- 
tains many  very  large  towns.  A  steamer 
plies  regularly  between  Shang-hae  and  Hong- 
kong. 

SHAWL  MANUFACTtTRE.  The  Hin- 
doos have  been  the  instructors  of  our  manu- 
facturers in  the  production  of  shawls.  There 
are  two  modes  of  working  the  pattern  in  an 
Indian  shawl;  the  one  by  embroidering  it 
upon  the  material,  and  the  other  by  working 
it  into  the  web  during  the  process  of  weaving. 
The  first  mode  is  a  sort  of  needlework,  and 
forms  the  less  valuable  kind  of  Indian  shawl. 
In  the  production  of  the  most  costly  kind,  a 
number  of  skewers  made  of  ivoiy,  and  some' 
times  of  wood,  about  the  size  of  a  common 
packing  needle,  are  used ;  they  are  sharpened 


at  both  ends,  and  each  skewer  is  covered  with 
a  different  coloured  wool;  and  with  these 
simple  aids,  the  pattern  is  worked  stitcb  bjr 
stitch  into  the  web.  The  backs  of  these 
shawls  show  the  effect  of  this  minute  uid 
laborious  handicraft,  and  present  a  totallT 
different  appearance  from  the  European 
shawls,  the  patterns  of  which  are  woven  en- 
tirely on  the  loom. 

Paisley  excels  all  other  towns  in  the  United 
Kingdom  In  the  manufacture  of  shawls,  in 
quantity  and  perhaps  in  quality.  The  com- 
mon kinds  are  woven  in  the  power  loom; 
while  the  finer  kinds  require  the  more  de- 
tailed aid  of  the  hand  loom  weaver.  In  the 
common  shawls  cotton  is  mixed  with  the 
wool ;  but  for  the  finer  articles  the  best  wool 
of  Germany,  of  Australia,  and  even  of  Cash- 
mere, is  employed.  Some  of  the  finest  of 
these  shawls  are  equal  to  anything  produced 
in  any  other  country.  The  Paisley  weaven 
are  mainly  dependent  on  Prench  pattens, 
which  they  modify  in  details ;  but  the  School 
of  Design  in  that  town  is  gradually  training 
up  a  coxps  of  designers  whose  taste  may 
shortiy  influence  in  an  important  degree  the 
shawl  manufacture. 

It  might  seem  strange  that  the  paper  dutj 
should  press  injuriously  on  the  shawl  manu- 
facture of  Paisley ;  but  such  is  the  case.  In 
weaving  elaborate  patterns  it  is  necessaiy  to 
employ  the  Jacquard  loom ;  and  in  using  this 
loom  many  hundred  perforated  pasteboard 
cards  are  employed  for  each  pattern.  N^' 
the  FVench  weavers  pay  no  duty  for  the  paper 
used  in  these  cards ;  whereas  the  English 
weavers  are  subject  to  an  impost,  the  eSeci  of 
which  maybe  illustrated  by  one  circimistauct\ 
In  an  elaborate  Paisley  shawl,  woven  for  tho 
Great  Exhibition,  tho  preparation  of  the  loom 
for  the  intricate  design  cost  470/.,  of  whi^h 
the  mere  duty  on  the  card-board  comes  to 
93/.  A  Jacquard  loom,  when  onco  set  up, 
^vill  weave  any  number  of  the  same  pattern ; 
but  as  the  commercial  success  of  any  one 
pattern  is  always  very  precarious,  the  oppn.*^- 
sive  duty  on  the  card-board  employed  maj  ^J 
a  serious  item  even  in  eveiy  individual  sAawl 
woven  of  that  pattern. 

SHEEP.  We  shall  give  in  this  work  a  ftt 
details  on  such  points,  only,  of  the  histoQ'  <» 
the  sheep  as  relate  to  industrial  uses. 

When  the  Romans  had  conquered  BritaiDi 
they  turned  their  attention  to  tho  iropro^'- 
ment  of  the  country,  and  among  other  thin?J 
they  established  a  tfooUen  manufactory  « 
Winchester.  So  weU  did  this  succeed,  th«« 
the  woollen  cloths  of  Britain  soon  bogw^ 
vie  with  the  productions  of  every  o*^^,^'^ 
of  the  Boman  empire.    The  sheep  empw/*> 
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ia  funufihing  the  matazial  of  these  prodnc- 
Uoxis  were  the  Short-woolUd  Breed,  Winches- 
ter was  situated  in  the  centre  of  a  country 
which  then,  as  now,  eould  support  short- 
wooUed  sheep  alone.  It  would  appear  to 
ha^e  been  some  eentnries  after  this  that  the 
Long-wooUed  Sheep  was  introdaced.  The 
manufiustores  of  the  Winchester  mills  con- 
tisned,  howerer,  to  be  duly  estimated ;  and, 
in  point  of  faet,  the  cultivation  of  the  Tarious 
breeds  of  sheep,  and  the  manufacture  of  the 
fleece  into  maiiy  diflbrent  kinds  of  doth,  had 
begun  to  oonstitiite  the  chief  employment  and 
wealth  of  the  country. 

The  eoTering  of  the  original  sheep  con- 
sisted oi  a  mixture  of  hair  and  wool;  the 
wool  being  short  and  fine,  and  forming  am 
imier  coat,  and  the  hair  of  greater  length,  pro- 
jeetiag  through  the  wool,  and  constituting  an 
exteraal  cohering.  When  the  sheep  are  neg- 
lected or  exposed  to  a  considerable  degree  of 
eold,  this  degeneracy  is  easily  traced;  it  is 
only  by  diligent  cultivation  that  the  quanti^ 
of  hair  or  kempe,  has  been  generally  dimi- 
nished, and  that  of  wool  increased  in  our  best 
breeds.  The  filaments  of  wool  taken  from  a 
healthy  sheep  present  a  beautifully  polished 
and  even  gliftering  appearance.  That  of  the 
neglected  or  half-starved  animal  exhibits  a 
paler  hue.  This  is  one  valuable  indication 
by  which  the  wool-stapler  is  enabled  to  ft>rm 
aa  aeeurale  opinion  of  the  value  of  the  fleece. 
Among  the  qualities  which  influence  the  value 
«f  the  wool,  are  fineness^  and  the  uniformity 
ef  that  fineness  in  the  single  fifxre  and  in  the 
collected  fleece.  This  fineness,  however,  dif- 
fers materially  in  difierent  parte  of  the  fleece. 
It  is  finest  on  the  shoulders,  the  ribs,  and  the 
hack ;  it  is  less  fine  on  the  legs,  thighs,  and 
haunch;  and  is  still  coarser  on  the  neck,  the 
breast,  the  beHy,  and  the  lower  pert  of  the 
lege.  Sheep  in  a  hot  climate  yield  a  compa- 
ratively coarse  wool ;  in  a  cold  climate  they 
tarry  a  closer  and  a  wanner  fieeoe.  The  fine- 
ness of  the  fleece  is  also  much  influenced  by 
the  kind  of  food.  The  woolly  fibre  consists 
of  a  central  stem  or  stalk,  firom  which  there 
spring  at  difierent  dutances  circlets  of  leaf- 
shafted  projections,  possessing  a  certain  de- 
gree of  resistance  or  of  entanglement  with 
other  fibres,  in  proportion  as  these  circlets  are 
multiplied  and  they  project  from  the  stalk. 
They  are  sharper  and  more  numerous  in  the 
felting  wools,  and  in  proportion  as  the  felting 
properly  exists.  They  give  to  the  wool  the 
power  of  felting,  and  regulate  the  degree  in 
irtiich  that  power  is  possessed. 

The  South  Down  sheep  supported  the  first 
manulbctory  at  Winchester.  The  SouHi  Downs, 
end  the  Hampshire  and  Wiltshire  breeds, 


were  formerly  of  a  very  small  size,  and  £ur 
firom  possessing  a  good  shape,  but  the  size 
and  shape  have  been  of  late  years  greatly  im- 
proved, and  the  wool  is  short,  dose,  curled| 
and  tree  firom  spiry  projecting  hairs.  Mr. 
Luccook  calculated  that  within  a  certain  dis- 
tance firom  the  Downs  there  were  864,000 
sheep  of  this  breed,  a  number  which  is  only 
to  be  accounted  for  by  the  great  quantity  oJT 
artificial  food  that  is  raised  on  the  arable  part 
of  every  farm.  The  average  dead  weight  of 
the  South  Down  wether  varies  firom  8  to  11 
stones.  The  average  weight  of  the  fleece  used 
to  be  2  lbs. ;  but  firom  the  altered  system  of 
management,  it  is  now  at  least  3  lbs.  in  the 
hill  sheep,  and  nearly  4  lbs.  in  the  lowland 
sheep.  This  wool  has  likewise  changed  its 
character.  It  has  become  a  combing  instead 
of  a  carding  wool.  Former^  devoted  to  the 
manufacture  of  servants*  and  army  clothing, 
and  being  sparingly  mixed  ihth  other  wool,  it 
is  now  used  for  flannels  and  baizes,  and 
worsted  goods  of  almost  eveiry  description, 
thus  becoming  of  considerably  increased  value. 

In  the  18th  century  certain  Florentine  mer- 
chants were  permitted  to  export  firom  England 
to  Flanders  more  than  1000  sacks  of  combing 
or  long  wool.  In  the  14th  century  the  1000 
had  extended  to  100,000,  and  that  continued 
during  many  years  ;  and  in  the  15th  century 
Edward  IT.  permitted  his  sister  Margaret  to 
export  annudily  during  her  life  1^000  rams  to 
Flanders  and  Holland.  There  has  been  a 
very  great  improvement  in  the  long-wooUed 
sheep  within  the  last  half  century,  especially 
that  kind  called  the  I^ew  Leicester.  The  de- 
fidency  of  the  fleece  was  formerly  objected  to 
in  this  breed;  but  the  truth  seems  to  be  that, 
with  the  early  breeders,  the  fleece  was  a  per- 
fectly secondary  consideration,  and  compara- 
tively disregarded.  There  is  now  little  cause 
for  complaint  on  this  head.  The  wool  has  con- 
siderably increased  in  length,  and  it  has  im- 
proved both  in  fineness  and  strength  of  fibre; 
It  averages  firom  6  to  7  lbs.  the  fleece,  and 
the  fibre  varies  firom  5  to  more  than  12  inches 
in  length.  like  aH  other  British  wools,  it  is 
applied  to  a  purpose  diflbrent  firom  that  to 
which  it  was  formerly  devoted,  and  is  mostly 
used  in  the  manufacture  of  serges  and  car- 
pets. 

The  English  wool  being,  finom  the  increased 
coarseness  of  the  fibre,  rejected  by  the  manu- 
facturer in  the  construction  of  fine  doths, 
recourse  was  had  to  foreign  wools,  and  to 
those  chiefly  that  were  deriyed  firom  the  Merino 
sheep.  As  eariy  4s  the  commencement  of  the 
Christian  era,  the  wool  of  the  Spanish  sheep 
was  in  great  request  for  the  production  of  the 
most  costly  dresses.    Li  less  than  half  a  cen- 
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tory  aftenraids  we  find  Columella  basily  em- 
ployed in  improving  the  Spanish  sheep,  and 
the  effect  of  his  laboors  remained  during  the 
long  dark  ages  that  sacceeded.  The  present 
Merino  flocks  seem  to  have  been  produced  by 
a  cross  of  the  native  breed  with  a  flock  sent 
from  England.  [Mesta.]  By  degrees  the 
Herino  sheep  found  its  way  to  almost  every 
part  of  the  European  Continent,  and  by  care- 
ful management  its  fleece  rapidly  increased  in 
fineness  and  in  usefulness.  In  Australia  the 
cultivation  of  the  Merino  sheep  and  its  fleece 
has  proceeded  most  rapidly  and  prosperously. 

"We  may  here  refer  to  Wool  for  further  de- 
tails concerning  the  application  of  the  fleece. 

In  relation  to  the  supply  of  sheep  from 
foreign  countries,  the  following  have  been  the 
imports  during  the  last  three  yean : — 

1848 128,406. 

1849 120,248. 

1850 137,646. 

The  sheep  sold  at  Smithfield  during  the  last 
ten  or  twelve  years  have  varied  from  1,500,000 
to  1,800,000  annually. 

SHEERS,  or  SHEARS.  The  shears  used 
in  masting  ships  consist  of  two  large  poles, 
the  lower  ends  of  which  rest  upon  thick  planks 
laid  along  the  sides  of  the  deck,  while  their 
upper  ends  are  lashed  together  so  as  to  cross 
each  other  exactly  over  the  hole  in  the  deck 
through  which  the  mast  is  to  be  dropped,  they 
being  sustained  in  this  position  by  ropes  ra- 
diating from  the  top  to  various  parts  of  the 
vesseL  To  this  apparatus  is  attached  the 
tackle  necessary  for  lifting  the  masts  out  of 
the  water,  when  they  have  been  fioated  to  the 
aide  of  the  ship,  and  lowering  them  gently 
into  their  places.  Some  ships  are  masted  by 
the  aid  of  tackle  attached  to  old  worn  out 
ships  of  war  called  iheer  hulks,  while  others 
are  drawn  up  to  the  side  of  a  masting  house  on 
a  quay  or  pier. 

SHEFFIELD,  in  the  beginning  of  the 
17th  centniyi  was  still  only  a  large  village. 
It  now  displays  all  the  features  of  a  manu- 
facturing town  of  the  first  importance.  The 
principal  manufacture  is  that  of  cutlery  in  all 
its  bruiohes,  indeed  of  everything  that  can  be 
fabricated  of  unon  or  of  steel.  The  vast  build- 
ings used  for  the  grinding  of  all  kinds  of  tools 
and  implements  by  steam  power  form  one  of 
the  curiosities  of  Sheffield.  Silver  plate  and 
plated  goods  form  also  one  of  the  staple 
manufactures.  Brass-foundiies  are  numerous. 
Articles  in  Britannia  metal  and  German  silver 
are  also  manufactured.  Brushes,  buttons, 
combs,  and  optical  instruments,  are  also  made 
here  to  a  considerable  extent;  and  various 
woriimen  are  employed  on  manufactures  which 
tte  oonneoted  with  the  staple  commodities  of 
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the  town,  such  as  cabinet-^ase  wakanit  hift 
and  scale  presssers  and  cutters,  powder-flask 
and  shot-belt  makers,  silver  refiners,  wood 
turners,  &c.  There  are  also  many  mercantile 
houses,  some  of  which  confine  themsdves  to 
the  home  markets,  while  others  export  to  th« 
Continent,  to  Brazil,  the  Cape  of  Good  Hope, 
but  especially  to  the  United  States  of  North 
America.  The  spring  knife  makers  and  table 
knife  makers  are  the  largest  classes  of  ar- 
tisans. The  fork  makers  are  an  unfartonate 
class,  owing  to  the  injurious  effects  of  what  is 
called  dry  grinding :  the  dust  of  the  stone  and 
metal  rises  in  douds,  and  is  necessarily  in- 
haled by  the  workmen,  the  average  dnradoD 
of  whose  lives  is  thus  very  much  shortened. 
It  is  to  the  immense  coal  bed  ooeupying  the 
surrounding  district  that  Sheffield  owes  its 
prosperity ;  for  much  of  the  iron  which  is 
there  converted  into  steel  comes  from  Sweden. 

It  would  be  difficult  to  enumerate  all  the 
kinds  of  articles  manufactured  in  this  bffj 
town,  made  principally  of  steeL  They  com- 
prise pen,  pocket,  pallet,  table,  and  other 
knives,  anvils,  vices,  augurs,  gimblets,  awls, 
axletrees,  traces  and  bits,  Britannia  metal 
goods,  coach  springs,  razors,  edge  tools, 
fenders  and  fire-irons,  files,  German  siher 
goods,  mathematical  instruments,  maohineiyt 
saws,  scales,  shears,  scissors,  scythes,  sickles, 
silver  and  plated  goods,  skates,  snuffian, 
spoons,  steel  plates,  steel  omamenta,  mosioal 
instruments,  dto. — all  of  which  are  repreaeoted 
at  the  Great  Exhibition.  Some  of  the  enri' 
osities  of  Sheffield  industry  are  menlioDed 
under  Cutleby,  and  Filb  ;  and  we  may  here 
notice  a  contribution  to  the  Exhibition,  eon* 
sisting  of  a  clasp  knife  only  three-eighths  of 
an  inch  in  length  when  open,  and  so  ainaU 
as  to  go  within  the  stem  of  a  tobacco  pip^ 
It  is  not  by  these  trifles,  however,  that  the 
commercial  importance  of  Sheffield  indnitiy 
is  shown ;  it  is  in  those  larger  and  oseliil  p^* 
ducts  which  are  known  in  eveiy  part  of  the 
world  where  English  goods  penetrats. 

There  is  a  School  of  Design  at  SbefleU* 

which  is  gradually  inlying  a  taste  into  these 

who  have  to  determine  the  patterns  to  vhieh 

goods  shall  be  wrought  ^^ 

SHELL.  Forvarioua  applications  of  shew 

to  useftil  and  ornamental  purposes,  see  GitfO ; 
MoTHEB  OF  Pearl  ;  Tortoisesheix. 

SHELL,  is  also  the  name  of  a  hottow  gW« 
of  iron,  containing  gunpowder,  which  is  »^ 
duced  at  an  orifice  formed  in  the  baQ.  1* 
this  orifice  is  driven  or  screwed  the  ^  * 
tube  containing  the  oompoaitioB  by  which  ttj 
powder  in  the  sheU  is  ignited  [Fun] ;  ^ 
the  shell,  after  being  discharged  from  M"^ 
howitzer,  or  mortar,  is  oonseqiMBti(y  «m* 
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burst  in  pieces  when  it  falls  upon  or  near  the 
object  to  be  destroyed. 

SHELLAC.     [Lac] 

SHEBBET,  in  Petsia,  Turkey^  and  other 
eastern  countries  where  it  is  chi^y  used,  is 
a  beverage  composed  chiefly  of  water,  lemon - 
juice,  and  sugar,  with  the  addition  of  other 
ingredients  to  render  it  more  pleasant  to  the 
taste,  as  the  pulp  of  fhtits,  perfumed  cakes, 
z€se  water,  Ac 

SHIPBUILDING.  The  most  essential  con- 
ditions in  the  construction  of  a  ship  are,  that  it 
be  enable  of  carrying  its  stores  and  its  artiUexy 
or  lading ;  that  it  be  moved  by  wind  or  steam 
vrith  great  velocity,  and  that  it  readily  obey 
the  motion  of  the  rudder ;  that  it  have  the 
neoeasaiy  stability,  so  as  not  to  be  overturned 
when  acted  upon  by  the  wind  or  waves ;  and 
finally,  that  its  rolling  or  pitching  be  attended 
with  as  little  strain  as  possible  on  the  timbers. 
In  merchant  ships  an  ample  capacity  is  fre- 
quently of  more  importance  than  a  great 
velocity  in  sailing.  In  ships  of  war  the  num- 
ber and  weight  of  the  guns  constitute  the 
basis  of  the  design ;  for  from  these  the  weight 
of  the  whole  ship,  or  the  volume  of  the  water 
which  it  will  displace,  may  be  estimated.  The 
draught  of  water  (the  depth  to  which  the  ship 
is  immersed)  may  depend  on  the  depth  of 
water  in  the  harbours  and  roadsteads ;  but  it 
must  also  be  detennined  firom  experience,  so 
that  the  ship  may  be  prevented  as  much  as 
possible  from  making  leeway.  Finally,  the 
fonn  of  the  body  must  be  that  which  is  most 
IkvouraUe  for  velocity,  by  causing  the  least 
possible  resistance  of  the  water  at  the  bows 
and  along  the  sides ;  which  allows  the  greatest 
lateral  resistance,  and  which  will  permit  the 
rudder  to  act  with  most  effect  in  causing  the 
ship  to  be  turned  about  a  vertical  axis.  Ex- 
periments have  shown  that  when  the  quantity 
of  sail  is  the  same,  the  velocity  of  a  ship  is 
increased  by  increasing  the  ratio  between  its 
length  and  breadth. 

It  has  been  found  that  ships  having  the 
same  proportions  possess  unequal  sailing 
properties ;  it  may  be  perceived  indeed  that  a 
smill  ship  built  according  to  the  proportions 
of  a  large  one  which  is  know  to  sail  well,  will 
not  possess  the  like  good  quality ;  so  that  the 
sailing  qualitiea  depend  on  something  more 
than  mere  form.  That  a  ship  whose  hull  has 
been  constructed  according  to  the  best  rules 
of  art  does  not  always  fulfil  the  conditions  re- 
quired, may  depend  on  several  causes.  The 
blocks,  ropes,  Ac,  may  be  too  heavy,  and  the 
sails  may  be  badly  formed;  or  the  burden  of 
the  vessel  may  be  unskilfully  distributed. 

In  bnildiDg  an  ordinary  ship  the  draughts- 
man draws  a  plan,  analogous  to  that  of  an 


architect  in  building  a  house ;  the  drawings  re- 
present the  intended  vessel  in  many  points  of 
view — ^not  only  as  a  whole,  but  in  respect  also 
to  the  curvatures  of  the  various  timbers. 
Thin  pieces  of  lath  are  cut  and  marked  so  as 
to  assist  in  determining  the  proper  sizes  and 
shapes  of  the  timbers.  For  a  large  East  India- 
man  there  are  upwards  of  100  of  these  mould- 
ing pieces  (as  they  are  called)  prepared.  The 
oak  and  elm  trunks  are  then  cut  up  to  the 
proper  fonns  for  the  timbers,  by  sawing,  the 
moulding  pieces  serving  as  guides.  All  being 
cut  and  prepared,  the  building  of  the  ship 
commences.  The  keel,  which  is  formed  of 
elm,  is  scarfed  together  vexy  strongly.  The 
ttetn  and  ttevH-posU,  of  oak,  are  raised  and 
fixed  at  the  two  ends  of  the  keel;  and  various 
pieces  called  transonu,  fashion -pieces,  &c.,help 
to  give  form  to  the  two  ends  of  the  ship.  Stout 
timbers,  called  floor  timbers,  are  laid  athwart 
the  keel ;  and  around  them  solid  wood,  called 
dead  wood,  is  packed  in,  to  form  a  solid  foun- 
dation. Then  come  the  ribs  of  the  ship,  which 
are  the  curved  oak  timbers  bending  upwards 
and  outwards  from  the  keel  to  the  top ;  these 
are  formed  of  several  pieces  ailed  Jviiocks  or 
fooihooks,  which  are  securely  bolted  together. 
These  various  timbers  are  strengthened  with 
inner  timbers,  called  the  kecbon,  tUmaon, 
sternson,  riders^  &o.  All  the  outside  is  covered 
with  osk  planking,  varying  from  three  to  six 
inches  in  thickness,  and  arranged  in  parallel 
rows  called  strokes*  The  filling  up  the  inter- 
stices between  these  planks  has  been  noticed 
under  Biooino.  The  beams  are  timbers  of 
great  strength,  to  support  the  deck,  and  to 
bind  the  sides  of  the  vessel  together;  while 
the  knees  are  immense  brackets  which  support 
the  ends  of  the  beams.  The  decks  are  formed 
of  Dantzig  fir  or  yellow  pine,  laid  in  boards 
from  six  to  ten  inches  in  width,  and  from  two 
to  four  in  thickness.  The  treenaits  are  the 
oak  pins  or  bolts  by  which  the  planks  are 
fastened  to  the  timbers  of  a  ship.  [Treenails.] 
The  sheathing  of  ships  at  first  consisted  of 
a  second  covering  of  planks  applied  on  the 
exterior  of  the  first,  over  the  bottom  and  sides 
as  far  as  they  were  under  water;  but  this 
being  found  to  impede  the  motion  of  the  ship, 
a  sheathing  of  milled  lead  (the  invention  of 
Sir  Philip  Howard)  was  subsequently  em- 
ployed. The  application  of  plates  of  copper 
as  a  covering  on  the  exterior  of  ships  was  first 
tried  in  1760;  and  in  1783  all  those  belonging 
to  the  royal  navy  were  ordered  to  be  covered 
or  sheathed  with  that  metal.  By  this  practice 
shells  and  sea-weeds  are  prevented  from  Ad- 
hering to  the  sides  and  bottom5{ ;  the  friction 
of  the  water  against  them  is  diminished,  and 
the  damage  which  would  be  caused  by  worms 


1519 


SHIP  BUILDING. 


SHIP  BUILDING. 


\m 


18  BToided.    Owing  to  the  great  expense  of 
copper   sheathing,  which  has  the  effect  of 
liiniting  its  use  in  mercantile  shipping,  many 
attempts  have  been  made  to  substitute  for  it 
either  other  metals,  or  alloys  in  which  it  is 
mixed  with  cheaper  metals,  such  as  lead,  or 
with  such  as  mignt  increase  its  durability,  as 
zinc.    Iron,  protected  by  the  galvanic  action 
of  zinc,  has  been  used.     Sheathing  of  brown 
paper,  coated  with  tar,  and  a  kind  of  felt,  into 
the    composition    of  which    a    considerable 
quantity  of  cow-hair  enters,  have  also  been 
tried.    Copper  sheathing  is  usually  applied  in 
sheets  about  4  feet  long  and  14  inches  wide, 
the  thickness  being  such  that  a  square  foot 
weighs  from  16  to  32  ounces,  but  most  com- 
monly irom  20  to  28  ounces ;  and  the  mode 
of  application  does  not  vaiy  materially  whether 
the  copper  be  laid  upon  the  bare  planking  or 
upon  an  interposed  l^yer  of  tarred  paper,  felt, 
or  thin  boarding;.  The  sheets  are  pierced  with 
holes,  not  only  roimd  the  edges,  but  also  at 
intervals  of  3  or  4  mches  over  the  whole  sur- 
fiaoe ;  they  are  laid  so  as  to  overlap  each  other 
about  an  inch,  and  are  secured  to  the  ship 
with  flat-headed  copper  nails.  An  East  India - 
man  requires  re  coppering  after  two  voyages ; 
and  the  old  copper  is  found  to  have  lost  three 
or  four  Qimces  of  its  weight  in  the  square 
foot|  by  the  action  of  sea-water,  friction,  and 
other  causes. 

The  matU  of  sh^ps  are  built  of  several  pieces 
■elected  from  the  strongest  parts  of  trees,  and 
attached  together  both  in  the  fore-and-aft  and 
in  the  athwart-ship  directions,  the  whole  being 
bound  together  by  hoops  at  intervals.  Usually 
the  ci^tral  piece  consists  of  one  log  of  timber 
reduced  to  a  many-sided  form,  and  to  the 
aides  of  this  are  applied  other  pieces,  which 
ire  oonnected  with  it  either  by  a  longitudinal 
p^iojeotion  in  each,  which  is  let  into  a  corres- 
ponding channel  made  in  the  central  piece,  or 
by  blooks  of  bard  wood  which  are  let  into 
both  the  central  and  attached  pieces. 

Yessels  of  iron  are  now  very  frequently  con- 
atroctod  both  for  rivers  and  for  navigation  in 
the  open  seas,  and  they  have  many  advan- 
tages over  ships  of  wood.  They  are  much 
lighter,  or  more  buoyant.  They  are  less  liable 
to  become  arched,  and  are  better  able  to  with- 
stand the  effects  of  striking  upon  a  rock.  In 
the  latter  case  a  ship  of  wood  would  have  its 
bottom  pierced,  or  it  might  go  to  pieces,  while 
the  iron  one  would  merely  become  indented. 
They  are  formed  with  rib  frames  at  intervals, 
and  with  longitudinal  hoops  of  iron  ;  and  they 
are  oorevedwith  iron  plates,  which  are  fastened 
to  the  ribs  by  bolts  or  rivete.  The  lower  part 
of  the  interior  may  be  divided  into  compart- 
mantel  which  oan  be  rendered  air-Ught;  and 


thus,  in  the  event  of  the  bottom  bong  perfo- 
rated in  any  place,  the  water  would  be  con- 
fined within  that  compartment  till  the  damigad 
plate  could  be  repaired  or  replaced. 

Ships  have  different  deaignations,  accorfing 
to  the  number  of  their  masts  or  the  diipoii- 
tion  of  their  sails.    The  word  lA^  is  nan 
particulariy  applied  to  those  vesseki  wludi 
have  a  fore,  a  main,  and  a  misen  mast,  vilk 
a  top-mast  and  top-gallani-mast  to  eaoh ;  ui 
in  which  the  yards,  in  sailing  before  the  wind, 
are  braced  square,  that  is,  in  vtttical  poa- 
tions  perpendicularly  to  the  length  of  the  ebip : 
the  mizen-sail  alone  being  luiially  in  a  i!oe»- 
and-aft  position,  that  is,  in  a  veitieal  pleiw 
passing  through  the  keel.    A  kw*  is  a  imtA 
with  masts  and  sails  like  those  of  a  ship,  a- 
cept  that  the  mizen-mast  oanies  mo  top-sifl 
or  top-gallant  sail.    A  brig  has  a  lore  oA  i 
main  mast,  with  top  and  top-gallant  biM 
and  saifs,  like  those  of  a  ship ;  but  it  kis  lo 
mizen-mast,  and  the  main-sail  has  a  poeitioB 
corresponding  to  that  of  the  miaen-eai)  in  » 
ship  with  thrae  masts.    A  nutw  is  rigged  in 
the  same  manner  as  a  brig,  except  that  tb« 
main-sail  'a  attached  to  a  small  mast  abeft  o( 
and  very  near  the  main-mast    A  $eko<mer  kit 
two  masts,  and  the  sails  attaohed  to  them  m, 
in  theh*  usual  position,  in  Tertical  planes  pee- 
ing through  the  keel :  it  has  small  orno (op- 
sails.    Lastly,  a  doop  (shaloop)  has  only  m* 
mast,  with  a  main-sidl,  whose  plane  is  usuiIIt 
in  a  fore-aad-aft  positioB.    fiach  of  the  tf • 
ferent  kinds  of  ships  has  a  bowsprit  which 
carries  a  fore-sUy-sail  and  a  Jib-saiL 

In  the  British  navy,  sfaipt  which  oeny  70 
or  a  greater  number  of  guns  are  called  Um-^ 
battle  ships.  Fru^aie  is  a  term  whidi  is  sup- 
posed to  have  been  first  applied  to  a  light 
galley  moved  by  sails  or  oars ;  but  it  is  oev 
applied  to  ships  of  war,  generally  with  two 
decks,  and  carrying  from  86  to  60  guns.  These 
are  built  narrower  than  line-of-battle  ships  m 
proportion  to  their  length,  and  safl  svifUy* 
They  accompany  fleets  in  order  to  waleh  il 
a  disUnce  the  movements  of  the  enemyi  Mi 
they  act  singly  against  ships  of  a  like  kiai 
Ships  of  war  of  a  lower  class  than  fiigiM 
have  the  denominations  of  doopiy  uwwJ*'^ 
brigSf  cuttertj  bri^antines,  keteKet^  tchomtrh  "^ 
barks.  The  sloops  of  war  and  oortettes  e«Ty 
from  4  to  20  guns,  and  some  brigs  eaqr  1^ 
guns.  The  number  of  guns  in  a  veeeel  eC 
either  of  the  remaining  dasses  does  not  ei- 
ceed  10. 

The  tonnage  of  a  ship  is,  propeeiyi  ■" 
expression  fat  the  interior  ceiMOi^  hy  the 
number  of  tons  of  sesrwater  whioh  it  «*" 
contain ;  therefore,  if  the  interior  volume  ••• 
found  ui  oabie  feet|  on  Stn9aa%  that  v«haM 
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86  (the  number  of  eubio  feet  of  sea-water 
which  are  equal  in  weight  to  one  ton),  the 
qnoUent  would  be  the  tonnage  required.  There 
have,  however,  been  various  modes  of  esti- 
mating ships*  tonnage. 

There  are  now  employed  in  the  yearly 
transit  of  Great  Britain  with  the  world  and 
with  her  o^vn  shores,  about  33,700  sfuling 
vessels,  and  1^50  steam  vessels,  employing 
^240,000  seamen.  Calculating  the  value  of 
each  ship  and  cargo,  as  the  value  has  been 
estimated  before  parliament,  at  5000/.,  we 
have  an  aggregate  value — smling  vessels, 
steamers,  and  their  cargoes  include^ — of  about 
174,000,000/.  Further,  supposing  that  the 
yearly  wages  of  the  seamen,  including  officers, 
was  20/.  per  head,  the  amount  paid  in  wages 
would  be  4,800,000/. 

Various  details  bearing  mor^  or  less  closely 
on  the  subject  of  sbip-building  will  be  foimd 
under  ANcnon;  Blocks;  Rigqxkg;  Bops 
Manufacture;  Sail  Making;  Screw  Pro- 
peller ;  Sheers  ;  Steau  Vessel  ;  <fec 

SHOE  TRADE.  '  In  addition  to  the  few 
details  given  under  Boot  and.  Shoe  Manufac- 
ture, the  following  may  not  be  out  of  place. 

In  the  old  statutes  a  shoemaker  is  called  a 
cordwainer,  apparently  a  corruption  of  the 
French  Cordon nier,  which  means  a  worker  of 
Cordova  leather.  The  companies  of  shoe- 
makers in  our  ancient  towns  were  incorporated 
under  this  name ;  and  where  some  of  these 
companies  still  exist,  they  still  go  by  the  same 
name.  As  a  legal  term,  cordwainer  is  yet  in 
use. 

The  trade,  as  now  followed  in  Londoz^  and 
other  principal  places,  is  subdivided  into  about 
twenty  branches.  The  following  may  be  set 
down  as  tbe  chief:  the  shoeman,  or  maimer  of 
the  sole  part  of  the  shoe ;  the  bootman,  or 
maker  of  the  sole  part  of  the  boot ;  and  the 
boot  closer,  or  joiner  together  of  the  leg,  vamp, 
&c.  The  labour  of  these  is  especially  directed 
to  what  is  called  the  men's  line ;  whilst  others 
make  the  ladies'  shoes  or  boots.  There  are 
many  women,  too,  who  get  a  livelihood  by 
closing  the  shoe ;  while  others  again  follow 
the  various  sorts  of  binding. 

The  mecbanical  processes,  after  marking 
and  cutting  out  the  leather,  consist  chiefly  in 
various  kinds  of  strong  needlework,  such  as 
the  lasting  or  tacking  of  the  upper  leather  to 
the  in  sole,  the  sewing  in  of  the  welt,  the 
stitching  to  this  welt  of  tbe  out  or  top  sole, 
the  building  and  sewing  down  of  the  heel,  and 
the  sewing  or  closing  of  boot  legs.  The  boot 
closer  is  the  most  skilful  of  the  persons  em- 
ployed, and  receives  the  highest  wages. 

No  other  common  handicraft  is  exercised 
bj  so  large  a  number  of  persons  as  that  of  | 


the  shoemaker.  In  the  metropolis  and  in  many 
parts  of  the  country,  women  are  extensively 
employed  in  the  lighter  parts  of  the  business. 
The  government  contracts  for  the  army  and 
navy,  the  police,  &g.,  are  executed  in  London 
and  at  Northampton  and  Stafford;  and  the 
export  market  is  almost  entirely  supplied  from 
these  quarters.  The  boots  and  shoes  exported 
(chiefly  to  the  East  and  West  Indies  and  the 
colonies)  are  included  in  the  general  entry  of 
'  leather  wrought  and  unwrought,'  in  the  par- 
liamentary returns;  but  it  is  supposed  that 
the  value  is  about  a  quarter  of  a  million 
sterling  annually. 

In  1650  there  were  imported,  almost  en- 
tirely from  France : — 
Women's  boots  and  calashes    22,346  pairs. 

Women's  shoes 119,420     „ 

Men's  boots  and  shoes  •  •  •  •    31,178 
Children's  boots  and  shoes .      1,008 

Boot  fronts 603,302     „ 

SHOI?  are  the  balls  (generally  sohd)  of  iron 
which  are  discharged  from  guns,  howitzers,  or 
carronades.  Sohd  shot  vary  in  diameter  firom 
about  two  inches,  which  is  that  of  a  one  pound 
ball,  to  about  eight,  which  is  the  diameter  of 
a  68-pound  ball.  For  the  naval  service  it  has 
been  proposed  to  discharge  from  howitzers 
hollow  shot,  or  unloaded  shells,  which,  having 
greater  diameters  than  soUd  shot  with  equal 
weights,  are  capable  of  producing  more  de- 
structive effects  agtunst  shipping. 

SHOT  MANUFACTURE.  The  larger 
kinds  of  shot,  such  as  pistol  bullets  and  rifle 
balls,  are  generally  cast  in  a  mould,  one  at  a 
time.  Shot  of  the  next  smaller  size,  such  as 
swan  shot,  are  often  produced  by  casting 
several  at  a  time ;  there  is  a  double  mould 
formed  something  like  a  pair  of  nut- crackers, 
which,  when  closed,  exhibits  a  range  of  Uttle 
moulds  into  which  the  melted  lead  can  be 
poured ;  and,  when  open,  allows  the  shot  so 
made  to  be  removed  from  the  mould.  A  ruder 
kind  is  sometimes  made  by  shaking  a  number 
of  small  fragments  of  lead  together  in  a  bag 
or  box,  by  which  the  comers  or  rough  edges 
are  worn  away.  In  another  mode  of  manu- 
facture, a  piece  of  thin  lead  is  cut  up  into 
litle  cubes,  and  these  are  placed  between  two 
flat  stones,  the  upper  of  which  works  over  the 
lower ;  so  that  by  the  combined  pressure  and 
movement  the  cubical  fragments  are  worn  to 
a  cubical  shape. 

But  the  most  remarkable  mode  of  making 
shot  is  by  granulation^  which  is  the  plan  now 
adopted  for  the  larger  portion  of  shot  now 
used.  The  shot  are  made  either  over  the 
mouth  of  a  deep  well  or  shaft,  or  at  the  top  of 
a  lofty  tower,  so  as  to  provide  a  vertical  descent 
of  one  or  two  hundred   feet    The  elegant 
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tower  (intended  onginally  as  a  shot-tower, 
bat  now  applied  to  other  purposes)  near  the 
foot  of  Waterloo  Bridge,  illostrates  the  latter 
of  the  two  methods.  In  some  of  the  shot 
works  on  the  banks  of  the  Tyne,  an  abandoned 
coal  shaft  is  employed.  There  are  about  fifteen 
sizes  of  shot  made  by  the  granulation  method, 
Taiying  from  ^  to  <|f|f  of  an  inch  in  diameter. 

The  lead  has  a  little  arsenic  added  to  it, 
and  is  melted  in  a  furnace  or  pot  Over  the 
vertical  shaft  is  placed  a  tripod  or  stand,  and 
upon  this  a  kind  of  colander,  pierced  with 
holes  suitable  in  size  to  the  shot  to  be  made. 
A  layer  of  dross  from  the  surface  of  the 
melted  lead  is  laid  over  the  holes  in  the 
colander,  to  act  as  a  kind  of  sieve  or  strainer, 
and  to  separate  the  liquid  lead  into  small 
tziokling  streams  before  it  reaches  the 
holes.  The  melted  lead  is  poured  into  the 
colander  by  a  ladle ;  and  it  speedily  falls  as  a 
sort  of  silvery  rain  down  the  shaft,  into  a 
vessel  of  cold  water  at  the  bottom ;  the  lead 
is  found  to  separate  into  almost  perfectly 
spherical  drops  or  shots  ;  and  these  shots 
when  cold,  are  brought  up  from  the  vessel 
below,  dried  on  steam  heated  plates,  and 
separated  into  sizes  by  sifting.  The  irregular 
or  ill-shaped  shot  are  separated  fh)m  the 
others  by  a  beautifdl  contrivance ;  they  are 
made  to  roll  down  an  inclined  plane  of  smooth 
iron ;  and  when  they  get  to  the  bottom,  the 
well-shaped  shot  have  acquired  an  impetus 
which  sends  them  into  a  box  or  cell,  several 
inches  distant ;  whereas  the  ill-shaped  shot, 
having  descended  the  inclined  plane  in  an 
irregular  wgy,  have  acquired  veiy  little  velo- 
city, and  fall  into  a  cell  or  box  not  so  far  dis- 
tant as  the  other.  By  carefully  acUnsting  the 
slope  of  the  inclined  plane,  this  separation  of 
good  fh)m  bad  shot  is  efiected  with  surprising 
accuracy.  The  shot  are  then  placed  in  a  kind 
of  chum  or  revolving  barrel,  into  which  a 
little  black  lead  is  also  placed :  and  they  are 
revolved  in  the  chum  until  they  become  po- 
lished and  black  leaded.  They  are  lasUy  tied 
up  in  bags  containing  28  lbs.  each. 

SHROPSHIBE.  The  coal-field  of  Coal- 
brook-Dale  is  the  most  extensive  and  most 
productive  part  of  the  carboniferous  system 
of  this  county.  It  extends  Arom  near  Wen- 
lock,  on  the  right  bank  of  the  Severn,  across 
that  river  to  Wellington  on  the  N.W.,  and  is 
prolongated  in  a  N.E.  direction  to  lilleshall. 
The  most  productive  portion  of  this  field 
includes  Broseley  on  the  south,  and  stretches 
north  of  the  Severn  in  a  large  triangular- 
shaped  mass,  having  LiUeshall  for  its  apex. 
In  several  places  the  seams  of  coal  are  nume- 
rous and  of  considerable  thickness.  At  Hadley 
the  number  of  seams  is  10,  and  the  total 


thickness  of  coal  10  yards ;  at  Madeley,  the 
seams  are  24,  and  the  thickness  of  coal  10^ 
yards.  The  ironstone  of  this  field  is  both 
concretionazy  and  flat-bedded,  and  thevarioos 
courses  of  it  are  known  under  various  local 
names.  The  ores  of  iron  are  peroxides  in 
sandstone,  argillaceous  carbonates  in  shale, 
and  sulphurets  in  the  coaL  The  sulpharet  of 
iron  is  the  most  abundant  mineral,  and  next 
to  it  is  the  sulphuret  of  zinc,  or  blende. 
Petroleum  occurs  in  great  abundance  in  both 
the  upper  and  lower  measures,  and  some  of 
the  beds  of  shale  of  the  latter  i^ord  cxoeOent 
fire-clay,  which  is  used  in  the  manofacture  of 
pipes  and  potteiy.  The  Shrewsbuiy  coal-field 
extends  from  the  Severn  at  the  Breidden  Hills 
on  the  west,  to  Shrewsbury  on  the  east  The 
strata  of  this  coal-field  belong  to  the  upper  or 
youngest  series  of  coal-measures.  It  varies 
in  thickness  fix>m  three  to  eight  feet  The 
coal-field  of  Oswestry  is  situated  on  the 
western  verge  of  the  county,  and  is  quite 
distinct  It  contains  only  two  seams  of  ooal 
worthy  of  extraction,  the  upper  being  four 
feet  thick ;  the  lower,  which  is  six  feet  thick, 
is  a  very  inferior  coal.  The  other  ooal-fiel'is 
of  Shropshire  are  situated  on  the  south  side 
of  the  county. 

The  farms  in  Shropshire  are  for  the  most 
part  arable,  but  some  are  for  grazing,  for  hay, 
for  the  dairy,  and  for  rearing  and  feeding- 
The  crops  in  general  cultivation  are  wheat, 
barley,  oats,  peas,  vetches,  turnips,  potau^^ 
and  beans.  The  meadows  a4JoiDing  the 
Severn,  and  other  rivers  and  streaoLs,  are  rich, 
and  are  often  overflowed,  and  the  water  lies  on 
them,  especially  near  the  Severn,  for  a  consi' 
derable  time.  The  rich  ooal  formations  of 
this  county  and  the  iron-stone  associated  with 
them  give  employment  to  several  thousand 
persons.  The  greater  portion  of  these  an 
engaged  in  raising  coal,  ironstone,  and  lime, 
and  in  the  manufacture  of  iron,  and  a  few 
in  the  lead  mines  on  the  western  side  of  the 
county.  Near  Coalport  china  of  every  descrip- 
tion and  of  exquisite  woriunanship  is  made; 
and  at  Gaughley,  in  the  neighbomhood  of 
Broseley,  there  is  another  china  mannfactoQ'i 
which  is  chiefly  confined  to  the  blue  and  vhit^ 
and  blue,  white,  and  gold  sorts.  At  Goalpost 
there  is  a  manufactory  of  earthenware,  nmiltf 
to  the  Etrurian  or  Wedgwood  ware.  There 
are  flannel  manufactories  at  Shrewsburfi 
Oswestry,  Church  Stretton,  and  Wortben. 
Carpets  are  made  at  Bridgnorth.  Gloves  are 
made  at  Ludlow,  but  not  In  such  qoantities  as 
formerly.  There  are  mills  for  dyeing  ir«)Uen 
cloth  at  Le  Botwood,  Ac.y  and  there  are  paper- 
mills  at  Ludlow,  Bridgnorth,  Cleoboiy-Morti 
mer,  Drayton,  Jfcc 
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SIAM.  This  portion  of  soath-eaatem  Asia 
is  rich  in  natural  productions.  Rice  is  most 
extensively  cultivated  On  the  allnvial  soil  of 
the  Menam  it  generally  yields  forty  fold.  Maize, 
several  leguminous  plants,  sweet  potatoes, 
cocoa,  and  areca  palms,  are  cultivated.  Slam 
is  noted  for  a  great  variety  and  abundance 
of  fruit-trees,  and  their  produce  surpasses 
that  of  all  other  parts  of  India  in  flavour. 
Several  plants  are  cultivated  as  articles  of 
foreign  trade.  The  most  important  is  the 
sugar-cane,  which  indeed  has  been  grown  in 
Siamfrom  time  immemorial;  but  its  culture 
for  the  foreign  market  has  now  become  very 
large.  Tobacco,  cotton,  and  black  pepper,  are 
also  exported.  The  forests,  which  cover  nearly 
•11  the  mountain  ranges  of  this  ^sountry,  3rield 
several  articles  of  trade ;  among  which  are 
eardamums,  gamboge,aquila- wood,  sapan  -wood, 
gum  trees,  and  a  great  variety  of  timber  trees. 
The  elephant  exists  in  the  greatest  perfection, 
and  the  ivory,  hides,  and  bones  are  largely  ex- 
ported to  China. 

Gold  is  found  in  the  mountuns  of  the 
Malay  peninsula,  and  at  the  southern  extre- 
mity of  those  of  Siam,  and  is  worked  in  some 
places.  Tin,  iron,  copper,  lead,  zinc,  and 
antimony  are  met  with  in  many  places.  The 
only  precious  stones  which  are  known  to 
exist  in  Siam  are  the  sapphire,  the  oriental 
ruby,  and  the  oriental  topaz.  Salt  is  made  in 
the  low  wooded  and  uninhabited  country 
which  extends  between  the  mouths  of  the 
Menam  along  the  sea. 

The  Siamese  do  not  distinguish  themselves 
in  any  of  the  useful  arts,  and  are  much  be- 
hind the  Hindoos  and  Chinese.  Even  their 
vessels  and  trinkets  of  gold  and  silver  are  im- 
ported from  China.  Considerable  manufac- 
tures are  carried  on  :  but  they  are  mostly  in 
the  hands  of  Chinese  who  have  settled  in  Siam. 
Siam  in  a  commercial  point  of  view  is 
considered  the  most  important  of  the  three 
empires  which  divide  among  them  the  coun- 
tries between  the  Gulf  of  Bengal  and  China. 
As  all  the  provinces  of  the  empire  produce 
some  articles  which  are  in  demand  in  foreign 
coon  tries,  and  nearly  all  the  foreign  commerce 
is  at  present  concentrated  in  the  town  of 
Bangkok,  the  inland  and  coasting  trade  is  very 
oonsiderable.  Large  quantities  of  produce  are 
brought  down  to  Bangkok  from  the  inland 
districts,  by  the  rivers,  especially  the  Menam. 
The  most  important  branch  of  the  foreign 
trade  is  that  with  China.  It  is  partly  carried 
on  by  Chinese  vessels,  but  mostly  in  vessels 
built  in  Siam  and  navigated  by  Chinese.  Very 
little  if  any  commercial  intercourse  exists 
between  Siam  and  the  Birman  empire.  With 
Coohin-China  there  is  maoh  commerce.    The 


most  important  trade,  next  to  that  with  China, 
is  with  the  European  establishments  on  the 
Malay  peninsula,  and  the  Sunda  Islands, 
especially  witli  the  British  colonies  of  Singa- 
pore, Malacca,  and  Pulo  Penang,  and  with  the 
Dutch  establishments  of  Batavia,  Cberibon, 
and  Samarang  in  Java,  Pontianac  in  Borneo, 
and  Rio  in  Bintang.  Formerly  tlie  commodi- 
ties of  Hindustan  and  Europe  reached  the 
capital  of  Siam  by  being  transported  across 
the  isthmus  of  Kraw  and  the  Malay  penin- 
sula ;  but  at  the  present  day  Singapore  is  a 
better  emporium  for  procuring  the  goods,  and 
the  conveyance  by  this  route  is  less  expensive. 

SIBERIA.  This  vast  but  little  known 
region  is  very  rich  in  metals.  There  are  three 
extensive  mining  districts.  The  most  western 
comprehends  the  mines  of  the  Ural  Moun- 
tains; which  are  rich  in  gold,  silver,  and 
copper;  and  they  contain  also  iron,  silver,  and 
platinum  in  smaller  quantities.  The  second 
mining-district  is  that  of  Bemaul,  which  yields 
much  silver  and  copper,  but  less  gold  and 
lead.  The  mines  from  which  these  metals  are 
obtained  lie  mostly  in  the  Altai  Mountains 
and  in  those  valleys  which  open  to  the  Irtish 
River.  The  third  mining-distiict  is  that  of 
Nertshinsk,  which  is  situated  on  the  east  of 
the  Yablonoi  Ehrebet,  in  the  basin  of  the  river 
Amur.  These  mines  contain  gold,  lead,  silver, 
iron,  antimony,  and  arsenic.  The  western 
parts  of  Siberia  get  the  salt  which  is  required 
for  their  consumption  from  the  salt  lakes  in 
the  steppes  of  Ishim  and  Barabinsk,  in  some 
of  which  the  salt  crystallises  spontaneously. 
The  countries  bordering  on  the  river  Lena 
obtain  salt  partly  fVom  Kome  salt-springs 
which  occur  in  the  vicinity  of  the  town  of  Ust 
Kutsk,  and  partly  from  the  river  Vilui.  Da- 
Uria  obtains  its  salt  from  one  of  the  lakes  of 
the  Gobi,  called  Dabassune'i  Lake,  not  far 
from  that  of  Khara.  Several  kinds  of  precious 
stones  occur  in  Siberia,  and  diamonds  have 
been  found  along  the  eastern  declivity  of  the 
Uralian  range.  The  amethysts,  topazes, 
emeralds,  and  red  toiurmalines,  are  of  great 
beauty ;  zircons  of  extraordinaiy  size  have 
been  found  near  Miask,  south  of  Ekaterin- 
burg. Lapis  lazuli  and  talc  of  flno  quality  are 
met  with.  The  tusks  of  the  fossil  elephant 
constitute  an  article  of  commerce,  and  many 
persons  make  tlie  discover}'  of  them  the  busi- 
ness of  their  life. 

Siberia  possesses  tanneries,  iron  foundries, 
glass  works,  and  manufactures  of  coarse 
woollens  and  linens ;  but  their  number  is  in- 
considerable. There  are  smelting  and  reflniiig 
works  connected  with  the  mines. 

Siberia  carries  on  an  extensive  contmeree 
with  Russia,  Bokhara,  Taiihkendt  and  China. 
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The  most  important  is  the  trade  with  Bnssia. 
The  transport  of  the  goods  is  effected  by  a 
road  which  leads  from  Perm  in  Bussia  to 
Ekatarinborg  and  Tobolsk.  The  commerce 
which  is  carried  on  at  Kiachta  with  the  Chi- 
nese has  been  noticed  under  Kiachta.  The 
goods  from  Irkutsk  to  Kiachta,  and  from 
Kiachta  to  Irkutsk,  are  conveyed  from  May  to 
November,  by  large  vessels  which  navigate 
the  Lake  of  Baikal  and  the  river  Sdenga,  and 
in  November  and  December  by  carts  on  a 
mountain  road.  The  inhabitants  of  Siberia 
have  also  some  commerce  with  Tartaiy. 

SICILY.  The  mineral  productions  of 
this  island  consist  of  copper,  silver,  cinnabar, 
and  sulphur,  of  which  last  a  large  quantity  is 
export«)d  to  Great  Britain,  marble,  alabaster, 
and  rock  salt.  A  great  deal  of  wine  is 
made  in  Sicily  of  which  the  Marsala  is  best 
known  in  England.  Dried  raisins  are  exported 
from  Messina.  Messina  is  also  the  dep6t  for 
the  currants  of  the  lipaii  Islands,  of  which 
about  12,000  barrels  are  yearly  sold  and  ex- 
ported to  Trieste,  England,  and  America. 
Oranges  and  lemons  are  fine  and  plentiful. 
Olive  oil  and  linseed  oil,  lemon  juice,  as  well 
as  essences  of  lemon  and  other  fruits,  are 
made  for  exportation.  A  little  silk  is  produced, 
liquorice-juice  is  made  in  large  quantities. 
Manna,  almonds,  pistachio  nuts,  sumach,  and 
figs,  are  among  the  produce  exported.  Kid 
and  lamb  skins  are  dressed  for  exporta- 
tion. The  cattle,  sheep,  and  horses,  are  mostly 
of  inferior  breeds,  and  not  in  good  condition. 

The  manufactories  of  Sicily  are  neither 
numerous  nor  on  a  large  scale.  Cotton  cloth 
is  manufactured  at  Messina,  Catania,  Palermo, 
and  Caltagirone;  silks  at  Palermo,  Catania, 
and  Nicolosi;  leather  at  Messina;  gloves, 
soap,  artificial  flowers,  and  paper  at  Palermo ; 
ooral  from  the  coast  of  Africa  is  wrought  at 
Trapani 

Concerning  the  chief  commerce  of  Sicily,  a 
few  details  will  be  found  under  Sulphuk. 

SIERRA  LEONE.  This  British  colony 
was  established  in  1787,  by  some  philanthro- 
pists, who  intended  to  show  that  colonial  pro- 
ductions could  be  obtained  without  the  labour 
of  slaves.  In  that  year  470  negroes,  then 
hying  in  a  state  of  destitution  in  Loudon,  were 
removed  to  it,  and  in  1790  their  number  was 
increased  by  1106  indiriduals  of  the  same 
race,  who  had  been  settled  in  Nova  Scotia,  but 
could  not  bear  the  severity  of  that  chmate. 
Ten  years  later  550  Maroons  were  transported 
from  Jamaica  to  Sierra  Leone;  and  in  1810, 
when  a  black  regiment  in  the  West  Indies  was 
disbanded,  1222  black  soldiers  and  their  fami- 
lies were  settled  there  Ukewise.  In  1820  the 
population  amounted  to   12,0CK)  individuals. 


Since  the  abolition  of  the  slave-tnde  (1807), 
the  slaves  captured  by  the  British  cniisen 
have  been  settled  in  the  colony ;  and  the  po< 
pulation  has  increased  so  that  in  1848  it 
amounted  to  46,511.  The  towns,  or  rather 
villages  in  the  settlement,  besides  Freetown, 
the  capital  (which  has  nearly  20,000  inhabi- 
tants), are — Kent,  York,  Cahnont,  Waterloo, 
Hastings,  and  Wellington.  About  20,000  of 
the  inhabitants  are  liberated  Africans,  and 
about  an  equal  number  are  descendants  of 
Uberated  Africans,  bom  in  the  colony.  The 
number  of  Europeans  is  very  small  The 
chief  article  of  export  is  ground  nuts,  fnan 
which  is  expressed  an  oil  largely  used  in 
lubricating  machinery :  in  1846  the  qaantity 
amounted  to  8697  tons,  valued  at  02,049^  The 
other  chief  articles  of  export  are-^ginger, 
teak  timber,  hides,  palm  oil,  and  camwood. 
Nearly  one-third  of  the  imports  consist  of 
British  cotton  goods.  The  vessels  which 
arrived  at  Freetown  in  1847  were  185.  There 
are  about  120  fishing  boats  belonging  to  the 
settlement. 

Sierra  Leone,  like  our  other  colonies,  ii 
gradually  reaping  the  benefits  attendant  oa 
steam  navigation.  The  new  mail  screw 
steamers,  which  have  lately  begun  to  plj 
between  Plymouth  and  the  Cape  of  Good 
Hope,  call  at  Sierra  Leone  going  and  retuni 
ing ;  thereby  placing  the  colony  in  advanta- 
geous connexion  both  writh  the  mother  couotir 
and  with  another  colony. 

The  imports  in  1848  amounted  in  value  U) 
80,174/. ;  and  the  exports  to  05,617/.  In  1S49 
the  imports  from  Great  Britain  were  60,200^ 

SIGGAR,  SEGGAR,  or  SAGGER,  This 
name,  the  origin  of  which  does  not  seem  to 
be  well  known,  is  given  to  the  oval  vessels  in 
which  articles  of  pottery  or  porcelain  aro 
placed,  to  protect  them  from  flame  and  smob' 
while  exposed  to  the  heat  of  the  idb. 
[Pottery.] 

SIGNALS.    [Telkoiuph.] 

SIGNATURE,  m  Printing,  is  the  name 
given  to  the  letters  or  figures  which  an; 
placed  at  the  bottom  of  certain  pages  in  each 
sheet  of  a  book,  to  facilitate  the  gatheiingi 
folding,  collating,  and  binding  of  it    [Book- 

BIKniNO.] 

SILESIA.  This  important  Prussian  pro- 
vince produces  flax,  tobacco,  hops,  madder, 
woad,  teazle,  and  timber.  The  minerals  an' 
copper,  lead,  cobalt,  arsenic,  iron,  zinc,  sulphor, 
marble,  alimi,  lime  and  coah  The  linen  ma- 
nufacture of  Silesia  is  of  great  importane^* ; 
it  is  canned  on  wiUi  Httle  aid  from  machinei?, 
and  chiefly  by  the  countzy  people,  thoogh 
this  branch  of  indostxy  aflbrds  them  bat  • 
scanty  subsistence;  it  is  however  their  cbie^ 
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occupation.  Woollen  cloths  are  mannfactored 
in  some  towns,  and  cottons  at  Beiohenbach. 
There  are  sugar  refineries  in  several  places; 
woollen-doth  factories,  tanneries,  breweries, 
and  brandy  distilleries  in  most  of  the  towns. 
The  cotton  manufactures  are  extending; 
steam  machinery  has  been  introduced  into 
the  manufactories  ;  at  the  end  of  1846 
the  province  had  three  large  and  eight  smaller 
cotton  factories,  with  35,524  spindles,  and 
1740  workpeople. 

SILHOUETTE.  This  name  is  frequently 
applied  to  the  black  profile  portraits  commonly 
known  simply  as  Profiles,  or  Shades,  The 
latter  name  indicates  the  origin  of  this  simple 
class  of  pictorial  representations,  they  having 
been  probably  suggested  by  the  shadow 
thrown  upon  a  wall.  Silhouettes  are  executed 
in  various  ways.  One  of  the  simplest  is  that 
of  tracing  the  outlines  of  a  shadow  thrown 
on  a  sheet  of  paper,  and  then  reducing  them 
to  the  required  size,  either  by  the  eye  or  by 
means  of  a  pantograph.  [Pantoohapr.] 
Another  mode  is  tracing  the  outline  upon  a 
glass  supported  in  a  suitable  position,  and 
either  coated  with  a  solution  of  gum-arabic 
in  water,  in  order  to  enable  a  lead  pencil  to 
mark  upon  it,  or  covered  with  a  sheet  of  very 
thin  tracing-paper. 

SILfiX  or  FLINT.  This  valuable  sub- 
stance is  an  oxide  of  Silicium  or  Silicon, 
which  is  regarded  by  some  chemists  as  a 
metal,  and  hence  the  termination  of  its  name 
m  urn;  while  others  consider  it  as  non- 
metallic,  and  more  allied  to  boron,  and  these 
adopt  the  term  Silicon,  Sir  H.  Davy  was 
the  first  to  separate  this  substance  from  Silica. 
SUicium  is  of  a  dark  brown  colour,  has  no 
lustre,  and  is  a  non-conductor  of  electricity. 
It  is  insoluble  in  water,  and  incombustible  in 
air  or  in  oxygen  gas;  it  neither  fuses  nor 
undergoes  any  other  change  when  heated  in 
the  flame  of  the  blow-pipe. 

Oxygen  and  SiUcon  form  only  one  com- 
pound, namely,  silex  or  silica.  Silica  exists 
very  largely  in  natiu'e :  it  is  indeed  probably 
the  most  abundant  of  all  substances  whatever. 
Kany  of  the  forms  under  which  it  occurs  are 
mentioned  elsewhere.  [Flint  ;  Quartz.] 
Boek-crystal  is  silica  nearly  or  quite  pure; 
and  flints,  or  white  sand,  are  but  slightly 
intermixed  with  other  bodies.  Pure  dry  silica 
is  an  opaque  white  powder,  inodorous,  insipid, 
and  gritty.  It  is  infusible  by  the  heat  of 
ordinary  furnaces,  but  by  the  oxy-hydrogen 
blowpipe  it  is  more  readily  fused  than  lime 
or  magnesia.  Silica  is  a  substance  of  the 
utmost  importance  in  many  respects  ;  it  enters 
largely  into  the  constitution  of  minerals,  rocks, 
lad  fossils,  and  ia  employed  in  the  manufao- 


tore  of  glass,  poroelain,  pottery,  bzioks,  tiles, 
and  mortar. 

SILK     MANUFACTURE.      China   wm 
undoubtedly  the  country  in  which  men  first 
availed  themselves  of  the  labours  of  the  silk 
worm.    Aristotle  was  the  first  Gnek  anther 
who  mentions  the  silk-worm ;  and  he  states 
that  silk  was  first  spun  in  the  island  of  Cos, 
but  the  raw  material  was  still  an  oriental 
product  For  many  centuries  it  was  not  known 
in  Europe  from  what  source  silk  was  pro- 
duced.   It  was  not  indeed  until  the  sixth 
century  that  the  obscurity  which  enveloped 
this  subject  was  cleared  up,  by  the  successful 
result  of  a  journey  made  by  two  Nestorian 
monks  to  China  to  unravel  the  mystery.  The 
breeding  of  silk-worms  in  Europe  was  for  six 
centuries  confined  to  the  Greeks  of  the  Lower 
Empire.    In  the  12th  century  the  art  was 
transferred  to  Sicily;  in  the  13ih  century  the 
rearing  of  silk-worms  and  the  manufacture  of 
silk  were  introduced  into  Italy,  whence  it  was 
successively  introduced  into  Spain  and  France, 
and  in  the  15th  century  the  manufacture  was 
established  in  England. 

James  I.  was  extremely  solicitous  to  promote 
the  breeding  and  rearing  of  silk  worms  in 
England ;  but  all  attempts  of  this  kind  have 
failed  both  here  and  in  the  United  States, 
partly  from  the  unfitness  of  the  climate,  and 
partly  firom  the  high-rate  of  wages,  which 
renders  this  employment  better  adapted  to 
the  social  condition  of  China,  Italy,  the  south 
of  France,  and  Malta,  where  the  wages  of 
labour  have  nearly  reached  their  minimum. 
Mrs.  Whitby,  a  lady  who  has  made  praise- 
worthy attempts  to  foster  the  growth  of  silk 
in  England,  communicated  the  results  of  her 
partially  successful  labours  to  the  Royal 
AgricuUural  Society,  in  1844,  and  to  the 
Birmingham  meeting  of  the  British  Associa- 
tion in  1849.  The  production  of  raw  silk  is 
fast  extending  in  British  India,  and  the 
quality  has  been  for  some  years  gradually  im- 
proving. The  countries  in  which  silk  is  pro- 
duced are  now  very  numerous. 

But  although  English  silk-culture  has  been 
hitherto  a  commercial  failure,  there  are  firom 
time  to  time  attempts  made  which  merit 
attention.  To  the  Great  Exhibition  has  been 
contributed  a  scarf  woven  by  the  wife  of  a 
clergyman,  from  silk  reared  by  herself;  and 
although  such  a  production  is  a  family  curio- 
sity rather  than  a  commercial  result,  it  may  be 
interesting  to  read  her  own  account  of  it 
*  Having  resided  for  about  three  years  in  a 
vicarage  in  Hertfordshire,  the  garden  of  which 
possessed  a  remarkably  fine  mulberry  tree, 
I  wished  to  give  my  family  an  idea  of  the 
habits  and  natural  history  of  the  sUkworm, 
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and  the  method  by  which  silk  is  prodaced. 
IVith  this  tiew  I  procured  a  quantity  of  eggs 
early  in  the  spring  of  1847,  which  were 
hatched  about  May,  and  I  placed  the  worms, 
2000  or  rather  more  in  number,  in  an  out- 
house in  the  garden.  There  they  were 
attended  and  fed  by  myself  and  some  of  the 
juvenile  members  of  my  fiEonily,  and  in  due 
time  they  spun;  and  much  wishing  to  turn 
the  produce  of  their  industry  to  some  use,  I 
directed  my  attention  towards  making  the 
scarf  which  I  haye  the  pleasure  to  lay  before 
you.  The  silk  was  wound  fh>m  the  cocoons 
by  my  daughter  and  myself  on  a  winding 
machine,  and  afterwards  I  wove  it  into  its 
present  form.  It  has  consequently  never  been 
in  tlie  hands  of  any  manufacturer,  and  pre- 
sents the  same  colour  and  quality  as  when 
taken  from  the  cocoon.  I  may  add,  that  the 
outhouse  in  which  the  worms  lived  had  no 
windows  to  protect  them  from  the  weather, 
which  was  unusually  cold  for  the  season  of 
the  year ;  as  I  think  this  point  may  illustrate 
the  fact  that  our  English  climate  presents  no 
insuperable  obstacle  to  the  cultivation  of 
silk.  The  mulberry  tree  was  the  common 
kind.' 

The  silk  is  produced  from  that  species  of 
silkworm  which,  when  in  the  moth  state,  is 
called  the  Bombifx  Mori.  This  species,  which 
was  originally  from  China,  is  of  a  white  or 
cream  colom*,  with  a  brown  fascia  and  two  or 
more  wavod  Hues  of  a  deeper  colour  crossing 
the  upper  wings.  In  this  country  tlie  eggs  of 
this  moth  are  hatched  early  iu  May.  The 
caterpillar,  or  silkworm,  is  at  first  of  a  dark 
coloiu:,  but  soon  becomes  hght,  and  in  its  tints 
much  resembles  the  peifect  insect, — a  circum- 
stance common  in  caterpillars.  Its  proper 
food  is  the  mulbeiTy,  though  it  will  likewise 
eat  the  lettuce  and  some  few  other  plants; 
on  tliese  plants,  however,  it  does  not  thiive 
equally  well,  and  the  silk  yielded  is  of  a  poor 
quality.  The  silkworm  is  about  eight  weeks 
in  arriving  at  maturity,  during  which  period 
it  changes  its  skin  four  or  five  times.  When 
about  to  cast  its  skin  it  ceases  to  eat,  raises 
the  fore-part  of  tlie  body  slightly,  and  remains 
in  perfect  repose.  In  tliis  state  it  is  neces- 
sary that  it  should  continue  for  some  little 
time  ,  in  oi-der  that  the  new  skin,  which  is  at 
this  time  forming,  may  become  sufiioiently 
mature  to  enable  the  caterpillar  to  burst 
through  the  old  one.  This  operation,  which 
is  apparently  one  of  considerable  difficulty,  is 
perfonncd  thus : — The  fore  port  of  the  old 
skin  is  burst;  the  silkworm  then  by  continu- 
ally writhing  its  body  (but  not  moving  from 
the  spot)  contrives  to  thrust  the  skin  back  to 
the  tail,  and  ultimately  to  disengage  itself 
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altogether:  this  lost  part  of  the  operation 
however  is  the  most  difficult,  since  it  'n  no 
uncommon  occnrrenoe  for  them  to  die,  km 
not  being  able  to  disengage  the  kst  segment 
of  the  body  from  the  old  skin. 

When  full  grown  the  silkworm  commences 
spinning  its  web  in  some  convenient  spot; 
and  as  it  does  not  change  the  position  of  the 
hinder  portion  of  its  body  much,  bat  conti- 
nues drawing  its  thread  from  various  points 
and  attaching  it  to  others,  it  follows  that  after 
a  time  its  body  becomes  in  a  great  measure 
inclosed  by  the  tliread.  The  work  is  then 
continued  from  one  thread  to  another,  tbe 
silkworm  moving  its  head  and  spinning  in  a 
zigzag  way,  bending  the  fore  part  of  the  body 
back  to  spin  in  aU  directions  within  reach, 
and  shifting  the  body  only,  to  cover  with  »ili( 
the  part  which  was  beneath  it.  As  the  silk- 
worm spins  its  web  by  thus  bending  the  fans 
part  of  the  body  back,  and  moves  the  binder 
part  of  tlie  body  in  such  a  way  only  as  to  en- 
able it  to  reach  the  farther  back  with  the  fon 
part,  it  foUows  that  it  incloses  itself  in  > 
cocoon  much  shorter  than  its  own  body ;  for 
soon  after  the  beginning  the  whole  is  con- 
tinued with  the  body  in  a  bent  position.  From 
the  foregoing  account  it  appears  that  with  the 
most  simple  instinctive  principles  all  tlie  endi 
necessary'  aro  gained.  If  tlie  sUkworm  vere 
gifted  with  a  desure  for  shifting  its  position 
much  at  the  beginning  of  the  work  it  could 
never  inclose  itself  in  a  cocoon ;  but  by  its  mode 
of  proceeding,  as  above  explained,  it  incl«i«^ 
itself  in  a  cocoon  which  only  eonsnmes  ts 
much  silk  as  in  necessary  to  hold  the  cbr^ 
lis.  During  the  time  of  spinning  the  cocoon, 
the  silkworm  decreases  in  length  very  con^- 
derably,  and  after  it  is  completed  it  is  n<^ 
half  its  original  leugtli ;  at  Uiis  time  it  becomes 
quite  torpid,  soon  changes  its  skin,  and 
appears  in  the  form  of  a  chrysalis.  The  tiffi< 
required  to  complete  Uie  cocoon  is  about  fi^ 
days.  In  the  chrysalis  state  the  animal 
remains  from  a  fortnight  to  three  weeks;  i( 
then  bursts  its  case,  and  comes  forth  in  the 
imago  state,  the  moth  having  previously  dis- 
solved a  portion  of  the  cocoon  by  meaos  of  • 
fluid  wliich  it  ejects. 

Silk  is  obtained  also  from  the  spider;  not 
from  the  cobweb,  but  the  silky  thx«ad  wbirh 
the  female  spider  spins  round  her  eggs»  The 
silken  fibres  of  the  pinna  form  a  strong  and 
beautiful  fabric ;  and  some  species  of  moths 
form  cocoons  which  may  be  spun  for  cariosity, 
but  not  with  a  view  to  commercial  profit 

Reeling  from  the  cocoons  is  only  perfonM^ 
in  countries  where  the  silk  is  produood.  Silk 
reaches  the  weaver  in  threo  different  staies,  in 
which  it  is  called  gingle,  Iroai,  and  «rfMw»*i 
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the  preparation  of  which  is  the  business  of 
the  throwster.  In  plain  siik-weaving  the  pro- 
cess is  much  the  same  as  in  weaving  woollen 
or  Imen;  but  tlio  weaver  is  assisted  by  a 
machine  for  Uie  even  distribution  of  the  warp, 
which  frequently  consist8  of  eight  tliousand 
separate  threads  in  a  breadUi  of  twenty  inches. 
The  Jacquard-Loom  has  been  the  means  of 
facilitating  and  cheapening  the  production  of 
fancy  or  figured  silks  to  an  extraordinary  ex- 
tent. Patterns  which  required  the  greatest 
degree  of  skill  and  the  most  painful  labour 
are  produced  by  this  madiine  by  weavers  of 
ordinary  skill,  and  with  but  little  more  labour 
tlian  that  required  in  weaving  plain  silks, 
f  Jacquabd].  The  power-loom  has  been  only 
partially  employed  in  tlie  silk  manufacture ; 
and  excepting  for  tlie  commonest  goods,  it 
does  not  possess  any  great  advantage  over 
the  hand  loom,  as  the  dehcacy  of  the  mater- 
rial  to  be  worked,  and  the  attention  which 
must  be  given  to  the  process  of  the  weft, 
frequently  render  it  necessary  to  stop  the 
machine. 

The  general  processes  of  the  silk  manufac- 
ture have  been  treated  at  some  length  under 
Ribakd;  and  some  other  articles  of  silk 
manufacture  are  noticed  under  their  proper 
names.  Brocade  and  damaak,  the  most  sump- 
tuous articles  of  silk  manufacture  a  century 
ago,  are  now  comparatively  unknown.  Per- 
sian, sartnei,  gro$- de-Naples,  ducapes,  satin, 
and  levantinetf  are  the  names  given  to  plain 
silks,  which  vary  from  one  another  only  in 
texture,  quality,  or  softness.  Satin  derives 
its  lustre  from  the  great  proportion  of  the 
threads  of  the  warp  being  left  visible,  and  the 
piece  being  afterwords  passed  over  heated 
cyUnders.  Other  varieties  of  silk  goods  are 
produced  by  mechanical  arrangements  of  tlie 
loom,  such  as  using  different  shuttles  with 
threaids  of  various  substances,  <fec.  The  pile 
wliich  constitutes  the  pecuUarity  of  velvet  is 
produced  by  the  insertion  of  short  pieces  of 
silk  tliread,  which  cover  the  surface  so  entirely 
as  to  conceal  tlie  interlacings  of  the  warp  and 
woof.  Tlie  process  of  weaving  velvet  is  slow, 
and  it  is  paid  for  at  five  times  the  rate  of 
plain  silks.  There  ai'e  several  sorts  of  goods 
in  which  silk  is  employed  with  woollen  mate- 
rials, as  poplins  and  bombazines. 

A  few  of  the  circumstances  which  have 
marked  the  progress  of  the  silk  manufacture 
in  England  are  noUced  under  Spitalfields. 
Ten  or  twelve  years  ago,  one  half  of  the  silk 
manufactories  were  in  Cheshire,  next  to  which 
stood  Lancashire,  Derbyshire,  and  Stafford- 
shire; but  Lancashire  has  recently  advanced 
more  than  the  other  counties  in  this  de- 
partment of  industry.     The  following  were 
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(he  statistics  of  silk  factories  in  the  year 
1850: 

Factories  in  England        272 

Spindles    1,188,908 

Power  looms    ....  0,092 

Steam  and  water-  \         «  -^, , 
power  I         3i57l  horse  power. 

Male  operatives  . .        12,513 

Female  operatives  29,190 
Of  the  272  silk  factories,  97  were  in  Cheshura 
(chiefly  at  Macclesfield  and  Congleton). 
There  were  only  five  silk  factories  in  Scotland, 
employing  841  persons.  There  was  no  silk 
factory  either  in  Ireland  or.  in  Wales. 

The  silk  imported  in  1850  amounted  to : — 

Raw 4,942,41 7  lbs. 

Waste  and  husks 14,600  cwts. 

Thrown 469,528  lbs. 

The  manufactured  silk  goods  imported  in 
1850,  including  broad  silk,  satin,  ribbons, 
gauze,  crape,  velvet,  and  plush,  amounted  in 
weight  to  826,650  lbs. ;  together  with  715,739 
pieces  of  Bandanna  and  other  silk  handker- 
chiefs. Our  exports  were  260,085  lbs.,  toge- 
ther with  410,473  pieces  of  silk  handkerchiefs 
— ^mostly  to  the  colonies. 

SILVER.  This  beautifhl  metal  has  been 
well  known  and  highly  valued  from  the  re- 
motest period — circumstances  which  are 
readily  explained  by  the  facts  of  its  occurring 
frequently  native,  and  possessing  great  lustro 
and  fitness  for  immediate  use  without  being 
subjected  to  any  metallurgic  process. 

Ores  of  silver. — The  ores  of  silver  are  ex- 
tremely niunerous.  Besides  the  Native  silwr^ 
the  chief  ores  are  the  following: — Antimonia) 
silver,  telluric  silver,  native  amalfjam,  auri/f- 
rous  native  silver,  arsenical  antimonial  silvff 
horn  silver,  earthy  corneous  silver,  silver  glanetf 
earthy  silver  glance,  light  red  silver,  ruby  silver, 
miargyrite,  biegsamer  silberglanz,  flexible  snl- 
phiret,  brittle  sulphuret,  sUberkupferglanz, 
romelUe^  brittle  silver,  selensilver,  eukairite, 
seUnte,  and  ganzekothig-erz.  Most  of  these 
are  known  by  two  or  three  names  each ;  some 
occur  only  in  irregular  masses,  the  rest  in 
ciystals.  The  ores  which  yield  silver  most 
readily  and  most  abundantly  are  native  silver, 
horn  silver  (chloride),  and  silver  glance 
(sulphuret).  Silver  is  also  procured  by  cupel- 
lation.    [Lead.] 

Silver  has  a  purer  white  colour  than  any 
other  metal ;  it  has  great  brilliancy ;  and  is 
susceptible  of  a  high  poUsh.  Its  specific 
gravity  is  about  10^.  It  is  sufficiently  soft  to 
bo  cut  with  a  knife ;  and  is  very  malleable  and 
ductile,  so  that  it  may  be  beaten  into  leaves 
about  1 — 10,000ih  of  an  inch  in  thickness, 
and  drawn  into  wire  much  finer  than  a  human 
hair.    It  does  not  rust  or  oxidise  by  exposure 
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to  the  air,  bnt  when  the  iir  contains  snlphn- 
reoos  vaponrs  it  tarnishes,  becoming  first 
yellowish  and  afterwards  black.  Three  metals 
only,  viz.  iron,  copper,  and  platinum,  exceed 
allTer  in  tenacity ;  a  wire  i^  of  an  inch  in 
diameter  supports  rather  more  than  187 
ponnds  without  breaking.  When  exposed  to 
a  bright  red  heat  silver  melts ;  on  fusion  its 
appearance  is  extremely  brilliant,  and  during 
this  it  absorbs  oxygen  from  the  air  to  the 
amount  of  about  twenty-two  times  its  Tolume, 
and  this  it  gives  out  either  by  cooling  or 
being  poured  into  water.  When  leaf-silver,  or 
fine  silver  wire,  is  heated  by  voltaic  electricity, 
it  bums  with  a  fine  green  flame ;  if  intensely 
heated  in  the  open  fire  it  boils,  and  a  portion 
is  vapourised. 

Oxide  of  silver  gives  a  yellow  colour  to 
glass  and  porcelain,  and  is  the  oxide  which  is 
the  basis  of  all  the  common  salts  of  silver. 
The  chloride  of  silver  is  perfectly  white,  but 
by  exposure  to  daylight  it  becomes  slowly 
blueish-white,  and  eventually  almost  black. 
The  direct  rays  of  the  sun  produce  this  effect 
almost  instantaneously.  On  this  property  is 
founded  its  use  in  photogenic  drawing.  By 
mere  heat  it  undergoes  no  change  except 
fusion,  and  when  it  has  solidified  on  cooling 
it  has  the  appearance  of  horn;  hence  the 
name  of  korn  silver  for  the  native  chloride. 
It  is  largely  and  advantageously  used  in  expe- 
rimental chemistry.  The  protoxide  forms 
with  ammonia  a  compound  called /u/mtno/fn^ 
silver^  on  account  of  the  facility  and  violence 
with  which  it  explodes ;  in  exploding  it  forms 
water,  sets  free  nitrogen,  and  metiJlic  silver 
remains.  A  very  genUe  heat  or  slight  friction 
causes  it  to  explode  sometimes  even  before  it 
is  dry.  Nitrate  of  silver,  when  moderately 
heated,  fuses,  and  being  then  cast  in  a  mould 
in  small  cylindrical  sticks,  it  constitutes  the 
Argenti  Nitras  of  the  Pharmacopoeias,  com- 
monly called  Ulnar  caustic.  When  sulphur, 
phosphorus,  or  charcoal,  is  mixed  with  nitrate 
of  silver,  and  struck  on  an  anvil,  detonation 
ensues,  and  metallic  silver  is  obtained.  Nitrate 
of  silver  is  employed  by  precipitation  with 
carbonate  of  soda,  Ssc,  for  writing  on  linen : 
it  is  commonly  called  Indelible  Ink, 

Iron  and  silver  combine  with  difficulty; 
they  separate  on  cooling,  the  iron  retaining 
about  one-eightioth  of  silver,  and  the  silver 
about  one-thirtieth  of  iron.  According  to 
Faraday  and  Stodart,  steel  containing  about 
one  five-hundredth  of  silver  forms  a  good 
alloy  for  cutting  instruments.  Iron  and  silver 
form  a  blueish-white  granular  alloy ;  tin  and 
silver  a  white,  hard,  brittle  alloy.  When 
cobalt  and  silver  are  fused  together,  they 
separate  during  oooling,  each  retaining  a  por- 


tion of  the  other.  Lead  and  silver  give  a  dtdl 
brittie  alloy;  antimony  and  silver  a  wbitd 
brittie  alloy ;  arsenic  and  silver  form  a  gn^, 
brittie  granular  compound,  containing  about 
14  per  cent  of  the  former  metal.  Bismuth  and 
silver  give  a  yellowish-white,  brittie,  lamelltf 
alloy ;  molybdenum  forms  a  compact,  brittle, 
gray,  granular  compound  with  silver;  snd 
tungsten  a  brown,  slightiy  malleable  button : 
copper  and  silver  readily  combine,  and  th« 
silver  is  rendered  harder  by  it  without  mnch 
deterioration  of  colour;  the  standard  silver  of 
this  country  is  composed  of  U-IO  silver  and 
0*90  copper.  Mercury  and  silver  amalgatsate 
readily,  and  this  compound  is  sometimes 
employed  for  plating,  but  this  operation  ts 
now  most  advantageously  carried  on  by  pre- 
cipitation by  means  of  voltaic  electricity. 

Silver  ores  are  found  chiefly  in  vein^  vfaic^i 
traverse  the  primary  and  the  older  of  tlie 
secondary  stratified  rocks,  but  especially  the 
former ;  and  also  the  unstratified  rocks,  sudi 
as  granite  and  porphyry,  which  are  associated 
with  the  above.  In  some  of  the  mines  in 
Peru,  and  in  those  of  Kongsberg  in  Norway 
and  Freiburg  in  Saxony,  silver  has  been  dis- 
covered in  masses  weighing  from  100  to  S^^ 
lbs.  In  the  mines  of  Europe  the  veins  vr 
numerous  and  slender.  In  some  of  the 
mines  in  the  Hiirz  Mountains  and  in  thf 
Hungarian  mines  the  veins  occur  in  a  smtJl 
number  of  spots,  and  are  of  considerablt* 
dimensions.  In  three  of  the  richest  districts 
of  Mexico  there  is  only  one  principal  vein, 
which  is  worked  in  diflerent  places.  One  of 
these  veins,  in  the  district  of  Guanaxnat^  i^ 
from  130  to  148  feet  wide,  and  It  has  Wn 
traced  and  worked  to  an  extent  of  nearly  eigbt 
miles. 

In  Mexico  there  were  60O  mining  establish 
ments,  called  Reales,  at  the  time  of  Hnni 
boldfs  visit,  and  from  3000  to  4000  vcin^ 
or  masses  were  worked.  The  average  richut^^ 
of  all  the  ores  in  Mexico  is  from  3 1*^  1 
ounces  per  quintal  of  102  lbs.  In  one  of  tbe 
Mexican  mines  a  working  of  one  hnndrw 
feet  in  length  yielded  in  six  months  43'2o'"* 
lbs.  troy  of  silver,  equal  in  value  toaNot 
1,000,000/.  In  ChiU  some  of  the  mine^  p^j^ 
only  8  ounces  in  5000  lbs.  of  ore;  ^^^'^^^V^ 
rich  mine  of  Copiapo,  discovered  in  IS-'Withj 
ore  frequentiy  contains  60  or  70  per  cent,  of 
silver.  The  average  produce  of  the  min<^  ™ 
Saxony  is  ft«m  3  to  4  ounces  in  the  quintal 
The  lead  mines  of  Craven  in  Yorkshire  con- 
tained 230  ounces  per  ton;  and  those  « 
Cardiganshire,  worked  in  the  reign  of  Char.es 
I.,  yielded  80  ounces.  The  average  pn^x^ 
tion  of  the  lead  mines  of  the  north  of  ^^ 
land  is  U  ounces  per  ton.   Even  irhcn  tM 
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proportion  of  silver  is  so  low  as  S  ounces,  or 
one  grain  per  |  lb.,  it  has  been  found  profit- 
able to  separate  it  The  produce  of  the 
Mexican  mines  averaged  annually  4,800,000/. 
from  1708  to  1603,  of  which  nineteen- 
twentieths  were  silver.  In  the  first  ten  years 
of  the  present  centuxy  the  average  annual 
value  was  about  5,000,000/.,  the  quantity  of 
pure  silver  annually  produced  in  that  time 
being  1,440,650  troy  lbs.  The  mines  of  Potosi 
in  Peru  are  the  most  famous  in  South  Ame- 
rica. [PoTosi.]  The  produce  of  the  Chilian 
mines  in  1833  was  about  1,000,000  ounces. 
At  the  commencement  of  the  present  century 
Humboldt  estimated  the  annual  produce  of 
the  silver-mines  of  Chili,  Peru,  Buenos  Ayres, 
and  New  Grenada,  at  nearly  700,000  lbs.  troy, 
valued  at  2,074,476/.  sterling.  The  proportion 
of  silver  to  gold  produced  from  all  the  American 
mines  was,  early  in  the  present  century,  as  62 
to  1 ;  and  from  the  mines  of  all  countries  as 
52tol. 

The  most  productive  mines  in  Europe  are 
those  in  Saxony,  Austria,  Hungary,  Norway, 
Russia  and  Spain ;  but  nearly  all  of  these  are 
less  productive  than  they  have  been  in  former 
ages.  The  quantity  found  in  Great  Britain  is 
extremely  small.  Silver  has  ceased  to  be 
abundant  in  Asia,  except  perhaps  in  China. 
In  Africa  none  is  met  with. 

The  silver  mines  of  Copiapo  are  those 
which  are  now  attracting  the  most  attention. 
In  1824  they  produced  only  310  lbs.  of  silver; 
about  1830  the  yearly  produce  was  3000  lbs. ; 
after  the  discovery  of  new  veins  in  1832  the 
production  rose  to  16,000  lbs.;  and  during 
the  last  eight  years  the  following  results  have 
been  exhibited: — 

1843 39,590  lbs. 

1844 61,497    „ 

1845 76,723    „ 

1846 80,397    „ 

1847 102,052    ,. 

1H48 130,562    „ 

1849 171,110    „ 

1850  (about) 200,000    „ 

The  proportional  value  of  gold  to  silver  was 
12  and  10  to  1  from  the  Anglo-Saxon  times  to 
the  diseoveiy  of  America;  it  is  at  present 
14-28  to  1.  In  ancient  Greece  the  proportion 
varied  from  15  and  10  to  1,  and  in  Rome  from 
12  and  7  to  1.  Herodotus  estimates  it  at  13 
to  1.  Since  the  discovery  of  America  the 
proportion  throughout  the  world  has  been 
between  17  and  14  to  1.  The  English  silver 
coinage  from  1600  to  1800  amounted  to  about 
26,000,000/.  ;  from  1800  to  1840  about 
11,000,0001. 

There  are  nine  mints  in  Mexico,  at  which 
the  coinage  was  as  follows  in  the  years  named. 
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1842 084,427 106,889 

1843 620,932 124,106 

1844 726,762 145,892 

1845 783,010 156,782 

1846 016,752 188,150 

When  silver  is  issued  for  coin,  it  is  always 
alloyed  with  copper :  the  maximum  of  hard- 
ness is  produced  by  one-fifth  of  copper.  One 
lb.  of  standard  silver  of  the  English  coinage 
contains  11  oz.  2  dwts.  of  silver  and  18  dwts. 
alloy,  or  025  parts  of  pure  silver  in  1000 
j)arts  of  standard  silver.  For  purposes  con- 
nected with  the  manufacture  of  various 
articles  of  use  and  ornament,  the  alloy  is 
greater.  At  Birmingham  rolled  sheets  are 
made  which  do  not  contain  more  than  3  or. 
4  dwts.  of  silver  to  each  lb.  of  the  inferior 
metal. 

Mr.  Jacob  estimates  the  annual  consump- 
tion of  silver  in  the  United  Kingdom  at 
3,282,046  oz.,  valued  at  820,511/.  He  distri- 
butes it  as  follows : — 

That  paying  duty 1,376,316  oz. 

That  used  in  watch-cases     506,730 

That  used  in  plating   000,000 

That  for  other  minor  purposes  500,000 


3,282,046 
The  value  of  the  stock  of  silver  in  the 
hands  of  the  manufacturers  and  dealers  is 
estimated  by  the  same  authority  at  3,280,000/. 
The  value  of  ornaments  and  utensils  of  the 
precious  metals  in  Europe  and  America,  if 
brought  to  the  crucible,  Mr.  Jacob  values  at 
400,000,000/.,  one  fourth  more  than  the  value 
of  the  coined  metals ;  but  Mr.  M'Culloch 
thinks  these  estimates  too  high ;  and  as  they 
were  made  before  the  recent  discovery  of  gold 
at  Califomia,  some  of  them  are  likely  to  be 
modified  by  the  abundance  of  gold. 

SILVERING.  A  few  illustrations  of  the 
mechanical  working  of  silver  will  be  found 
under  BniMiNaHAH,  £lxctbo-Metallt7roy, 
and  GoLD-WoBKmo  ;  but  we  are  here  speak- 
ing of  the  singular  operation  of  nlvering 
one  surface  of  glass. 

In  an  ordinary  looking-glass,  the  reflexion 
is  derived  from  a  film  of  mercury  or  quick- 
silver, in  contact  with  the  hinder  surface  of 
the  glass,  and  rendered  fixed  by  amalgama- 
ting with  a  sheet  of  tin  foil.  Silvering  is  here 
not  a  correct  term,  for  there  is  no  silver  em- 
ployed ;  the  process  is  nevertheless  a  highly 
curious  one.  In  the  first  place  a  large  sheet 
of  tin  foil  is  unrolled,  and  Iffld  down  on  a 
perfectly  flat  and  very  smooth  stone  table. 
Liquid  mercury  is  poured  on  the  foil,  from 
the  iron  bottles  in  which  it  is  imported,  and 
made  to  float  over  the  entire  surface.    Tho 
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glnss,  brought  perfectly  clean,  is  laid  upon  tiie  I  process ;   bnt  arraxigeniedts  of  a  notel  nd 


raercory  \viLh  a  peculiar  sliding  movement, 
which  suffices  to  remove  the  slight  film  of 
oxide  which  soon  forms  upon  the  surface. 
The  glass  is  then  entirely  covered  with  heavy 
leaden  weights,  which  could  not  be  done  with 
safety  unless  the  glass  and  Uie  stone  wore 
perfectly  fiat  '  After  remaining  a  day  or  two 
in  this  state,  with  th&  stone  slightly  inclined, 
it  is  found  that  all  the  superfluous  mercury 
has  been  pressed  6ut  froni  between  the  glass 
and  the  foil ;  and  moreover  the  mercury  has 
chemically  combined  with  the  foil,  in  such  a 
way  that  both  adhere  firmly  to  the  back  of  the 
glass.  So  great  is  the  tact  shewn  in  this 
process  that  in  a  well  silvered  glass  there  will 
not  be  found  the  smallest  spot  which  has  not 
its  due  share  of  reflective  amalgam  beliind  it. 
.  Hr.  Drayton  patented  a  new  mode  of 
silvering  glass,  a  few  yeard  ago. '  It  is  not 
only  nominally  but  reidly  silvering.  Kitrate 
of  silver  is  combined  with  spirit  and  certain 
liquids,  and  is  poured  on  the  clean  surface  of 
the  glass;  a  border  of  putty  or  some  other 
substance  being  laid  round  the  glass  to  retain 
the  liquid.  After  remaining  thus  a  few  hours, 
the  liquid  is  poured  oif,  and  a  sediment  of 
silver  is  found  to  be  left  adhering  to  tL«  glass. 
This  sediment  or  film  is  secured  in  its  place 
by  a  vacaaish  of  bees'  wax  and  tallow. 

A  recent  novelty  is  Kidd's  Embroidered 
Glass,  by  which  any  pattern  or  device  can  bo 
embroidered  on  glass,  and  thus  fixed  and 
rendered  conspicuous  by  a  subsequent  silver- 
ing. The  peculiarity  of  the. process  is  that 
the  patterns  Have  tho  appearance  of  being  in 
relief,  or  embossed  on  the  exterior  surface, 
and  illuminated  in  frosted  and  burnished 
silver;  whereas  the  whole  of  the  processes 
are  effected  on  the  under  surface.  The  en- 
graving or  embroidering  is  effected  by  pecu- 
liar tools ;  a  peculiar  composition  is  laid  on 
the  embroidered  glass  before  the  silver  is 
applied ;  and  the  silver  itself  is  applied  in  a 
way  different  from  that  adopted  in  any  other 
process. 

Another  new  production  is  Mr.  Thomson's 
fiilvered  vessels,  which  display  wonderfiil 
brilliancy  .and  beauty.  Glass  vessels  of  any 
shape,  and  made  of  glass  of  any  colour,  are 
silvered  within  in  such  a  way  ai  to  yield  a 
reflexion  of  great  lustre.  Some  of  the  speci- 
mens in  which  green  and  ruby  glass  are  thus 
silvered  produce  an  effect  which  for  gorge- 
ouaness  can  hardly  be  paralleled  in  any  other 
manufacture.  Tho  smrface  is  often  richly 
cut  and  diversified ;  and  the  silvering  may  be 
made  to  appear  at  any  spots  selected  by  the 
workman.  The  silvering  agent  is  one  of  the 
salts  or  compounds  of  silver,  as  in  Drayton's 


intricate  kind  are  requisite  to  the  due  pro- 
duction of  Uie  required  effects. 

These  gracehil  novelties  in  the  glass  mam- 
facture  appropriately  find  a  place  intiie  Great 
Exhibition.  • 

SINDE.  This  portion  of  India  is  rich  m 
productions.  Though  its  botanical  wealth  is 
not  great,  the  agricultural  products  are  nume- 
rous; all  the  grains  and  pulse  common  to 
India  are  grown.  Rice  is  the  staple  in  th< 
delta  and  in  the  country  between  the  Westen 
Narra  and  the  Indus,  but  in  the  othsr  para 
wheat  and  maizo  arc  most  extensively  cnltirated. 
•Barley  is  groivii  in  some  districts.  Indigo  is 
largely  grown  in  the  north-eastern  di$tri<is, 
but  it  is  inferior  to  that  of  Bengal.  Opittm  is 
cultivated  near  Shikarpoor,  and  in  some  otber 
districts.'  The  sttgar-cane'is  pretty  geaenllr 
gi*own  throughout  the  wholo  of  the  province, 
but  its  produce  is  inferior  to  that  of  Nortben 
Hindustan  and  the  Pai\jab.  Cotton  is  culti- 
vated everywhere,  but  the  best  is  grown  in 
the  nortliem  districts.  Tobacco  of  good  qua- 
lity is  grown  in  the  vicinity  of  Khyipoor. 
Hemp,  cucumbers,  water-melons,  andnnsk 
melons,  are  extensively  cultivated.  The  gar- 
dens produce  carrots,  turnips,  radishes,  omaos. 
and  several  kinds  of  pumpkins.  .4niong  the 
ihiits  are  the  date,  mango,  pomegranate,  applet 
grape,  lime,  citron,  fig,  and  a  variety  of  oibtf 
fruits.  Ghee  and  hides  constitute  important 
articles  of  export  Sheep  and  goats  are  met 
witli  almost  everywhere  in  upper  Sinde,  ao^ 
wool  is  exported  from  tiiat  tract  which  tin 
west  of  the  Indus  and  north  of  Shikaipuor. 

The  manufactures  of  Sinde  are  not  nunic 
but  they  may  be  considered  exten«iT^ 


rous 

when  the  scantiness  of  the  popahUkm  is  ccb* 
sidered.  Cotton-cloth  of  a  coarse  description 
is  manufactured  in  the  principal  towns  aoJ 
villages,  chiefly  for  home  oonmunption,  »<!  * 
little  is  exported  to  Afghanuitan  and  Prrua. 
Among  the  silk  manofactores  those  of  TaUA 
have  acquired  a  repute  -in  India,  espectsUy  a 
rich  fabric  of  silk,  cotton, -and  gcJd^  variegated 
in  pattern  and  of* dose- texture. 

SINGAPORE.  Theoommerctalhistoi7of 
Singapore  is  remarkable.  Singapore  is  the 
name  of  a  town,  of  an  island  in  which  that 
town  is  situated,  and  of  a  settlement,  in  which 
the  town  is  the  chief  feature.  It  oeeopi^i  the 
extreme  soutli  of  tlie  Malayan  peninsula,  and 
is  the  most  southern  point  in  Asia.  If  th« 
commerce  of  Singapore  were  limited  (o  the 
produce  of  the  place,  it  would  banlly  P^^ 
employment  to  more  Uian  two  oar  three  ^f****'*' 
But  Singapore  has  become  the  London  « 
southern  Asia  in  the  Indian  Arohipelago.  AB 
the  nations  that  inhabit  the  coontries  herder- 
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ing  on  Hm  Indian  Ocean  resoii  to  it  ^lAlli  Hm 
prodiMo  of  their  agfictdtuiv  and  maniuftiotQiiBy 
indnstiy,  and  take  in  exobange  stteh  goods  as 
art  not  grown  or  prodnoed  in  their  own 
oonntries.  All  of  thorn  find  theva  a  rn^f 
maricet,  which  at  the  same  time  is  well  atoeked 
with  Boropean  goods.  This  eiiMt  baa  partly 
been  prodnced  by  the  wise  poUey  of  deoiaring 
the  harbour  of  Singapore  a  free  pert,  in  whioh 
no  export  or  import  datlee,  nor  any  anchorage, 
barboor,  nor  lightbonse  fees,  are  levied. 

The  commerce  of  Singapora  may  be  (Mvided 
into  the  eastern  trade,  the  Straits  trade,  and 
the  western  trade.  The  eastern  trade,  or 
that  which  is  earned  on  with  the  countries 
east  and  south-east  of  Singapore,  conprehenda 
the  commerce  with  China,  the  Spanish  settle 
ment  of  ManiRa,  the  independent  tribes  of  tha 
Indian  Archipelago,  the  Dntch  settlements  on 
the  island  of  Java  and  at  Rhio,  the  new 
settlements  at  Sarawak  and  Labuan,  the  Aus- 
tralian and  New  Zealand  colonies,  and  the 
eonntries  of  the  Pemnsnla  beyond  the  Oangea 
which  lie  east  of  the  Malay  Peninsala.  The 
most  important  branches  of  this  eommeroe 
are  those  with  China,  Java,  and  Slam. 

The  commerce  of  the  Straits  is  carried  on 
with  the  Malay  Peninsula  and  with  the  ialand 
of  Sumatra.  The  harbours  on  the  eastern 
jside  of  the  peninsula,  which  trade  with  Singa- 
pore, are  Pahang,  Tringanu,  and  Calantan, 
and  this  trade  is  rather  active.     The  trade 


beilig  inuened  in  a  li%«id  which  is  to  be 
drawn  firooi  a  vessel  or  a  reaenroir,  and  the 
air  being  ramored  by  euotion,  or  by  means  (d 
a  ayringe,  the  liquid  iimnediately  rises  in  the 
immaned  arm  io  eonaetuanoe  of  the  pressure 


of  the  atmosphere  on  that  whioh  surrounds 
the  tube ;  il  then  paasea  over  the  bend  and 
flows  through  the  open  oriflGO  at  the  lower 
extremity  of  the  other  arm«  The  length  of 
the  eolnnui  of  fluid  in  tins  arm  being  greatar 
than  in  the  other,  ita  anperioi  weight  oaose* 
the  ^w  to  be  eontinuoua. 

The  phenomena  presented  by  springs  of 
water  aze  explained  by  supposing  that  the  rain 
which  is  abaorbed  in  the  earth  occasionally 
finds  its  way  by  small  cbaAoels  to  some  interior 
cavity,  and  lirom  thence  by  other  channels, 
whioh  may  be  eonsidered  as  natural  aipbonsa 
to  an  OTifice  on  a  lower  level  at  the  sux&ce  of 
the  ground.  At  this  orifice  iv  issues  in  a 
stream  of  water,  whieh  continues  to  flow  till 
the  surface  of  the  water  in  the  cavity  has 
desoended  below  the  tops  of  the  vertical  bends 
in  the  channels. 

The  siphon  is  used  in  many  operations  in 
iriiioh  it  is  required  to  draw  hq[aids  firom  one 
vessel  to  another. 

SISTBUM.  Thia  ancient  muaical  instru- 
ment was  constructed  of  brass,  snd  shsped 
like  the  ftwne  and  handle  of  a  racket,  the 
head  part  of  whieh  had  either  three  or  four 


horisontal  bars  placed  loosefr  en  it,  which 
vrith  the  western  coast  of  the  peninsula  is  not  were  tuned,  moat  pfobaUy,  by  some  soale»  and 


important,  and  is  almost  entirely  limited  to 
the  harbour  of  Salangore.  The  eommeroe 
between  Singapore  and  the  island  of  Sumatra 
is  almost  entirely  limited  to  the  ports  along 
the  eastern  coast  of  the  island.  There  is 
hardly  any  commercial  intercourse  with  the 
Dutch  settlements  of  Bencoolen,  Padang,  and 
Tappanuli,  which  are  on  the  western  eoast 
The  oommeree  of  the  eastern  coast  is  divided 
between  Singapore  and  Penang. 

The  western  trade  of  Singapore  comprehends 
that  with  Calcutta,  Madras,  Bombay,  the  ialand 
jf  Ceylon,  and  Arabia,  with  the  Cape  of  Good 
Hope,  Mauritius,  and  Australia,  and  with 
Europe  and  America.  To  enumerate  the 
articles  which  constitute  the  materials  of  these 
three  great  streams  of  commerce  would  be 
to  name  slmost  all  that  Surope  seUs  to  Asia 
or  Asia  to  Burope ;  or  which  are  interchanged 
among  the  nations  of  eastern  Asia 

It  is  estimated  that  800,000  tons  of  sMpning 
now  enter  Singapore  annually.  The  British 
and  Irish  produce  and  manufactures  exported 
to  Singapore  in  1949  amounted  in  Talue  to 

SIPHON  is  a  bent  tube  whose  arms  are  of 
unequal  length.    The  shorter  cf  tiieae  arms 

TOZh  X. 


sllowed  to  play  freely,  bo  that  when  the  instru- 
ment was  shaken,  piercing  ringing  sounds 
must  have  been  produced. 

SKEW.BKIDGK  is  a  bridge  in  which  the 
passages  over  and  under  the  arch  intersect 
each  other  obliquely.  Where  space  and  neat- 
ness do  not  require  to  be  considered,  an 
oblique  arch  may  be  avoided,  either  by  building 
the  bridge  square  with  the  upper  passage, 
and  making  the  spsn  so  wide  as  to  allow  the 
stream  to  pass  under  it  without  being  diverted ; 
or  by  building  the  arch  square  with  the  stream, 
and  of  sufficient  length  to  allow  the  upper 
passags  to  take  an  oblique  course  over  it ;  but 
either  af  theae  is  a  clumsy  expedient^  aUhoogh 
well  adapted  for  some  situations. 

The  skew-bridges  built  by  George  Stephen- 
son on  the  Liverpool  and  Manchester  Railway 
were  the  first  in  which  the  scientific  principles 
of  the  method  were  properly  applied.  On 
that  railway,  out  of  rather  more  than  sixty 
bridges,  about  one-fourth  were  built  on  the 
skew;  one,  built  of  stone,  ooaducting  the 
turnpike  road  aeroaa  the  line  at  Bainhill, 
being  at  an  an^^e  of  only  3i  decrees,  by  which 
the  width  of  span  is  increased  from  30  Ue\ 
the  Width  of  the  fattwHy  ftom  waU  to  wall,  to 
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64  feet,  the  width  on  the  oblique  fkoe  of  the 
aroh.  In  the  skew-bridge  at  Bozmoor,  the 
angle  is  82^,  the  square  span  21  feet,  and  the 
oblique  span  89  feet  The  difficulty  of  build- 
ing skew-bridges  increases  with  the  obliquity 
of  the  angle  from  00*^  to  46^,  which  is  supposed 
to  be  the  most  hazardous  angle  for  a  semi- 
circular aroh ;  but  beyond  that  point,  instead 
of  increasing,  it  rather  diminishes  to  about 
25**,  which  appears  to  be  about  the  natural 
limit  for  a  semi-cylindrical  arch.  Elliptical 
oblique  arches  are  deficient  in  stability,  more 
difficult  to  execute,  and  more  ezpensiTe,  than 
semicircular  or  segmental  arches. 

The  construction  of  skew-bridges  of  iron  or 
timber  is  comparatiyely  simple,  the  ribs  or 
girders  of  which  such  bridges  are  composed 
being  of  the  usual  construction,  laid  parallel 
with  each  other,  but  the  end  of  each  being  in 
advance  of  that  next  preceding  it  The  extra- 
ordinary iron  bridge  by  which  the  Manchester 
and  Birmingham  Railway  is  conducted  over 
Fairfield  Street,  Manchester,  at  an  angle  of 
only  24i°,  is  a  fine  example  of  this  kind  of 
skew-bridge.  It  consists  of  six  ribs,  of  rather 
more  than  128  feet  span,  although  the  width 
of  the  street  is  only  48  feet,  resting  upon  very 
massive  abutments  of  masonry. 

SKINS  AND  FUBS.  Under  Funs  is 
given  a  brief  account  of  the  f^-trade,  and  of 
the  uses  of  ftirs  in  manufacture.  We  will 
here  glance  at  the  extent  of  the  trade  in  these 
products,  so  far  as  Qreat  Britain  is  concerned. 
The  skins  and  Aurs  imported  into  Great 
Britain  in  1848  were  the  following  :— 

Bear 9,712 

Beaver 41,132 

Cat 7,752 

Coney 61,599 

Deer 87,737 

Ermine    188,547 

Fitch    82,140 

Fox 72,989 

Ooat 241,388 

Kid 601,119 

Lamb  1,881,524 

Lynx    47,817 

Marten     219,195 

Mink    228,254 

Musquash   766,764 

Nutria 18,540 

Otter    14,684 

Bacoon    887,313 

Seal 700,267 

Sheep 259,223 

Squiml 2,674,002 

Some  portions  of  these  were  re-exported ; 
but  by  far  the  greater  part  were  worked  up  in 
England. 
8KY.    For  the  description  of  an  instrument 
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invented  in  order  to  measure  the  intensitj  of 
the  blue  colour  of  the  sky,  see  Gtaxoiqeteb. 

SKYLIGHT.  Including  under  this  term 
every  mode  of  g/lTwitiJwg  light  into  an  aput- 
ment  through  its  roof  or  ceiling,  we  msy  here 
briefly  notice  that  particular  ftyshion  of  sl^* 
light  distinguished  in  gothio  architecture  bj 
the  name  of  Lantern,  though  lanterns  in 
gothic  buildings  were  not  so  much  intended 
to  admit  light  as  to  supply  ventilation  and 
the  means  of  escape  to  smoke.  But  the  tenn 
lantern  is  also  applied  to  the  lower  part  of  a 
tower  placed  at  the  intersection  of  the  traa- 
septs  with  the  body  of  a  church,  which,  beiog 
open  below,  forms  a  loftier  portion  of  the 
interior,  lighted  by  windows  on  each  side; 
and  again  to  an  upper  open  story,  that  is,  one 
entirely  filled  with  windows,  on  the  summit  of 
a  tower,  and  frequently  forming  a  superstruc- 
ture different  in  plan  from  the  rest,  as  in 
Fotheringay  Church,  and  that  at  Boston,  Lin- 
colnshire, in  both  which  examples  the  lantern 
forms  an  octagon  placed  upon  a  square.  Tbe 
upper  portion  of  the  tower  of  St.  Bunstan's, 
Fleet  Street,  London,  may  also  be  describt-d 
as  a  lantern. 

Of  skylights,  however,  properly  so  called 
(that  Ib,  which  are  nearly  in  the  same  plao« 
as  the  general  surface  of  the  ceiling),  no  ex- 
amples are  to  be  met  with  in  our  ancient 
architecture ;  nor  does  anything  of  the  kind 
occur  in  Italian  architecture,  except  it  be  in 
the  form  of  a  cupola  over  a  central  saloon. 
An  example  of  a  church  lighted  entirel}'  ircoo 
above,  without  lateral  windows,  isfbniisbiid 
by  that  of  St  Peter-le*Poor,  Broad  Street, 
London,  which  is  a  rotunda,  covered  by  a  cot^ 
and  a  large  circular  lantern,  whose  tambuor 
forms  a  sort  of  clerestory,  consisting  of  a 
continuous  series  of  arched  windows,  while 
the  ceiling  makes  a  Teiy  flat  or  slightly  coo- 
cave  dome.  Sir  John  Soane  was  one  of  the 
first  who  attempted  to  give  importance  and 
decorative  character  to  skylights  and  wiling 
windows,  or  windowed  ceilings,  as  thej  m^f 
be  termed,  making  them  ornamental  featnrw 
in  his  interiors,  varied  in  their  design,  and 
producing  great  diversity  of  striking  efl^ 
occasionally  heightened  by  the  light  being 
transmitted  through  tinted  glass,  so  as  to 
difflise  a  warm  sunny  glow  over  the  qMitment. 
The  offices  at  the  Bank  of  En^Und  •Sod 
many  studies  of  the  kind,  while  his  own  hoose, 
in  Lincoln's  Inn  Fields,  shows  what  be  acooin- 
phshed  by  a  similar  mode  of  treatment,  vf^ 
a  very  limited  scale. 

The  form  of  skylights  more  genersUlf  osed 
for  picture  galleries,  libraries,  and  other  ai^rtr 
ments  of  that  class,  is  of  the  simplest  kind, 
being  lantexnsi  not  like  those  in  gt^hie  uobi- 
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tecture,  of  darow  ftnd  straight  ptoportioiiB, 
but  spAoioas  and  low,  and  occupying  a  oonsi* 
derable  surface  of  the  ceiling.  The  light  is 
admitted  through  the  sides  of  the  lantern, 
which  are  mostly  filled  in  with  panes  of  glass, 
so  as  to  form  a  window  continued  on  evexy 
side,  without  other  divisions  than  the  bars  in 
its  firameworic.  Of  other  forms  of  lanterns 
and  skylights  in  picture-galleries  and  sculpture- 
galleries,  examples  are  Aimished  by  those  at 
the  British  Museum  and  the  National  Gallery, 
London,  and  the  fitzwilliam  Museum  at 
Cambridge,  some  of  which  are  double  skylights, 
a  smaller  skylight  being  raised  over  the  first 
one. 

There  are  a  variety  of  other  modes  of  light- 
ing rooms  from  their  ceilings,  depending  in  a 
gi^at  measure  on  the  taste  and  skill  of  the 
architect,  and  the  necessities  frequently  im- 
posed by  the  situation  or  purpose  of  the 
building. 

The  ridge  and  Airrow  skylights  Cif  we  may 
thus  term  them)  of  the  Exhibition  Building 
in  Hyde  Park,  afford  the  largest  and  simplest 
example  ever  yet  constructed ;  as  the  roof  and 
the  skylight  are  identical. 

SLATE.  The  slaty  cleavage  or  structure 
in  stone  appears  to  be  the  result  of  a  general 
cause  acting  subsequently  to  the  deposition 
and  disturbance  of  the  strata,  capable  of  per- 
vading and  re-arranging  the  particles  so  as  to 
systematise  their  mutual  attractions,  but  not  to 
fuse  them  together,  destroy  their  original 
distinctness,  or  obhterate  the  evidence  of  their 
original  ccmdition.  This  force  was  so  general, 
that  along  many  miles  of  oountiy,  as,  for 
example,  in  the  whole  Snowdonian  chain,  one 
particular  dixecUon  (north-north  east),  in 
Nortli  Devon  and  Pembrokeshire  another 
(nearly  east  and  west),  is  found  to  prevail 
more  or  less  distinctly  in  all  the  rocks.  This 
dependence  of  the  slaty  structure  on  the 
nature  of  the  rock  is  sometimes  very  positively 
pronounced,  as  in  some  classes  of  rock  the 
cleavage  does  change  and  even  reverse  its 
inclination  where  contortions  prevail.  Pres- 
sure, in  some  peculiar  application  seems  to 
be  the  grand  agent  in  the  production  of  slaty 
cleavage. 

For  economical  puri>oses  there  appears  Uttle 
chance  of  obtaining  in  the  British  Islands 
good  Slate  ("properly  so  called)  from  any 
but  the  ancient  orgillaoeous  strata  superposed 
on  mica  schist  and  gneiss,  and  covered  by  old 
red-suidstone  or  mountain  limestone.  From 
these  strata  in  Scotland,  Cumberland,  West- 
moreland, Yorkshire,  Chamwood  Forest^  North 
Wales  abundantly,  South  Wales,  Devonshire, 
Cornwall,  the  north  and  south  of  Ireland, 
slates  of  various  value  are  dug.     The  thin 


flagstone  of  the  coal  formation  in  many  parts 
of  England  and  Wales,  the  laminated  sandy 
limestone  of  Stonesfteld,  Collywiston,  «fec., 
which  are  often  called  slates,  and  are  exten- 
sively used  in  roofing,  are  all  obtained  by 
natural  partings  parallel  to  the  stratification. 
True  slate  is  spUt  by  wedges  from  the  appa- 
rently solid  rock  along  planes  often  no  more 
discoverable  than  those  of  a  real  crystal.  In 
colour  it  is  purple,  blue,  green,  yeUo^viHll,  or 
almost  white,  or  striped  across  the  planes.  In 
some  slates  (west  of  Scotland,  lugleton,  &c.) 
crystals  of  cubical  iron  pyrites  are  scattered. 
Much  of  the  Cumberland  slate  (Borrowdalc) 
appears  ftiU  of  fragments. 

Some  slate  quarries  are  remarkably  situated, 
and  are  wrought  under  circumstances  of  ditU- 
culty.  At  Honister  Crag,  between  Borrowdale 
and  Butteimere,  there  is  a  quarry  near  the 
top  of  a  mountain  whose  sides  are  so  steep, 
that  the  quaiiymen  take  up  a  week's  provision 
with  them,  to  avoid  the  necessity  of  ascending 
and  descending  every  day.  The  slates  are 
lowered  by  sledges  in  a  mode  which  would  be 
perilous  to  any  not  accustomed  to  it.  In  all 
slate  quarries  the  slate  is  extracted  in  large 
blocks  ;  and  the  lamellar  structure  of  the  slate 
enables  the  blocks  to  be  easily  separated  into 
thin  layers  by  the  use  of  a  chisel  and  mallet. 
All  the  slates  in  ordinary  use,  both  for  roofing 
and  for  writing  on,  are  brought  to  Uie  thin 
slate  so  famiUar  to  us  by  these  simple  means. 
A  considerable  increase  has  taken  place 
during  the  last  half  of  1850  in  the  export  of 
slate  from  .the  various  quarries  in  North 
Wales ;  a  circumstance  attributed  to  the  repeal 
of  the  brick  duty  causing  on  impetus  to  tlie 
erection  of  houses.  From  tbe  port  of  Caer- 
narvon alone,  the  exports  for  tlie  half  year 
were  01,400  tons,  being  an  increase  of  11,000 
tons  over  tlie  prior  half  year,  and  for  the 
month  of  Febmaiy,  1851,  the  shipment  iias 
been  to  the  extent  of  6,200  tons.  In  other 
ports  a  large  increase  is  apparent 

Slate  is  now  used  for  a  variety  of  purposes 
as  a  substitute  for  stone  in  some  cases,  and 
for  lead  in  others.  Pavements,  cisterns,  walls, 
partitions,  &c.,  are  constructed.  A  superior 
production  called  enamelled  slate  is  used  for 
ornamental  table  tops,  slabs  for  consoles  and 
pier-tables,  wash-  stand  tops,  columns,  pilasters, 
door  fhmiture,  mural  tables,  monuments,  tic. 
Slate  pencils  are  simply  narrow  slips  of  a 
very  soft  kind  of  slate,  ka  ingenious  kind  of 
slate  pencil  has  been  lately  devised,  in  which 
the  material,  brought  to  a  very  small  thickness, 
is  slid  into  a  groove  in  a  wooden  stem,  through 
which  it  is  propelled  by  a  spiral  apparatus, 
somewhat  on  the  principle  of  the  ever-pointed 
lead  pendls.    In  1849  Mr.  Cohen  patented  a 
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new  Idnd  of  slate  pencil,  made  from  a  itistan 
of  alumina,  French  ehalk,  aoftp-stmie,  and 
water. 

SLAVONIA.  The  prodnoe  and  indnstry 
of  the  Slavonian  provinces  are  briefly  noticed 
nnder  Austria. 

SLIDE  (or  sliding;  BULE.  The  atid- 
ing-mle  is  an  instrument  for  the  mechanical 
performance  of  addition  and  subtraction, 
which  is  converted  into  an  instrument  for  the 
mechanical  performance  of  multiplication  and 
division  by  the  use  of  logarithmic  scales,  in- 
stead of  scales  of  equal  parts.  Tim  instru- 
ment was  invented  by  Oughtred,  about  1680, 
and  is  very  little  known  on  the  Continent. 

The  following  are  the  principal  kinds  of 
sliding  rule  now  in  use.  The  common  enffl- 
neer^s  rule  or  carpenier's  rule  in  its  best  form, 
is  a  double  12-inch  rule,  a  slide  of  two  radii 
with  the  same  scale  on  one  side,  and  a  scale 
of  one  radius  of  double  length  on  the  other, 
with  divison.  Bevan's  engineef*  rule,  12 
inches,  has  slides  on  both  faces  (whieh  may 
be' exchanged),  and  serves  for  squares,  oubes, 
square  roots  of  cubes,  Arc.  There  are  scales 
on  the  backs  of  the  slides  and  in  the  grooves, 
for  sines,  tangents,  inverted  numbers,  com- 
poimd  interest  and  annuities  at  five  per  cent. 
Henderson's  donble-tllde  rule,,  18  inches,  has 
two  parallel  contiguous  slides,  with  scales  of 
numbers  fixed  above  and  below,  and  solves  at 
one  operation  most  sets  of  multiplioattions  and 
divisions  not  exceeding  five  operations ;  at  the 
back  are  tables  of  divisors  for  solids.  In  Wooll- 
gar's  Pocket  Calculator,  8  inches,  the  two 
slides  work  in  either  of  the  grooves  :  the 
backs  and  the  grooves  have  scales  of  sines, 
tangents,  areas  of  polygons,  eucular  segments ; 
interest,  annuities,  certain  and  for  lives,  at 
several  rates  of  interest  An  addition  maybe 
made  by  a  metal  slip,  giving  tlie  solution  of 
the  same  questions  as  the  last  rule.  WooUgar^) 
Pocket- Book  Rule,  6  and  8  inches,  has  two 
radii,  one  under  the  other,  a  line  for  sines,  and 
duplicate  proportions  at  the  back  of  the  slide. 
At  the  bottom  of  the  groove  are  sometimes 
inserted  lines  for  finding  the  relations  of  right- 
angled  triangles,  for  cask  ganging,  and  for  cut- 
tings and  embankments.  The  Excise-officer's 
iiidhiti  rule,  is  on  instrument  of  which  the 
graduations  are  adapted  to  the  calculation 
required  by  those  ofllcers. 

SLING  is  an  instrument  with  which  stones 
or  other  missiles  may  be  thrown  to  a  great 
distance.  In  its  simplest  form  the  sling  con- 
sists of  a  thong  of  leather,  or  a  piece  of  cord 
or  some  woven  fabric,  both  ends  of  which  are 
held  in  the  hand  of  the  slinger.  The  stone 
or  missile  is  placed  in  the  fold  or  double  of 
the  thong,  which  is  made  wide  afc  Hut  part, 
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aii4  Mtmetimea  teniahed  wHh  %  aht  or  soeket 
for  the  puipose  of  holding  it;  and  the  sling 
is  then  whirled  round  to  gain  an  inpctos.  Is 
the  hands  of  an  expert  alinger,  this  i&stn- 
ment  may  be  made  to  project  missiles  to  a 
great  distanoe,  and  with  aupaaing  aeeurafl^* 

The  sling  waa  long  used,  both  aa  an  eflto- 
aive  weapon  and  otherwise,  in  England.  Strott 
observes,  that  *  It  is  akogether  uncertaia 
whether  the  aneient  inbahitanta  of  BriliiB 
were  acquainted  with  the  nse  of  the  ding  or 
not ; '  bat  that  *onr  Saxon  ancestors  certainly 
used  it,  and  seem  te  h«ve  been  akilftil  in  in 
management*  SUngetii  Ibnned  a  part  also  of 
the  Anglo-Norman  soldiery. 

SLUICE  is  any  kmd  of  flood^^  or  tnp 
to  retain  water  for  a  given  tame,  or  in  a  given 
direction.  Sluioes  are  extensively  used  in 
most  hydnalie  worics,  and  vary  much  in  their 
construction,  aocording  to  the  purposes  ftr 
which  they  are  required.  In  mill  streams  tbey 
serve  to  keep  back  the  water  when  the  mill  h 
at  rest,  and  to  regnlata  the  supply  when  it  is 
going.  They  also  act  as  *  wasters,*  to  allow 
the  surplus  water  of  a  reservoir  to  eaeipe. 
For  these  p\ui>oses  many  self-acting  sluices 
have  been  contrived,  to  avoid  the  mem- 
venience  and  even  danger  whidi  might  arise 
irom  neglect,  as  well  as  to  save  the  expeofe 
of  a  sloioe-keeper.  For  eanal-lodts  it  is  ne- 
cessary to  make  the  large  gates  meet  m  an 
angle  in  the  middle  of  the  stream,  in  order 
that  they  may  be  able  to  resist  the  pressme 
of  the  water;  and  as  this  pressure  wiwkl  len- 
der it  impossible  to  open  them  i^ainst  any 
considerable  head  of  water,  snail  slnieee  aie 
prorided  either  in  the  gates  or  in  themasoofy 
of  the  look,  by  whieh  the  water  may  be  let  in 
or  out  at  pleasure. 

SMALT  is  a  glass  eohmred  of  a  Hue  Use, 
by  means  of  oxide  of  cobalt  [GotALT.J 
When  reduced  to  an  impalpable  powder  it  i» 
employed  to  give  a  blue  tint  to  writing  ptptt 
and  linen.  Upwards  of  150,000  lbs.  of  sttftit 
were  imported  in  1848. 

SME  ATON,  JOHN.  Smeaton's  name  will 
always  be  held  in  respect  as  long  as  engineer- 
ing skill  calls  forth  admiration.  He  was  born 
near  Leeds  in  1724 ;  he  came  to  London  aben^ 
1743,  and  eetaUished  himself  as  a  matbeme 
tieal  instrument  maker  in  Great  TunMtile, 
Holbom.  In  1751  he  constructed  a  msclirne 
for  measuring  a  shipts  way  at  sea;  sod  ia 
1753  wae  engaged  in  a  oooise  of  experiment 
*  concerning  the  natmral  powers  of  wat'v  s"^ 
wind  to  turn  mills  and  other  machines  depend- 
ing  on  eiroular  motion.'  The  results  of  tht^ 
experiments  were  pubfished  m  1760,  and  ob- 
tained for  him  the  Copley  goM  medal  of  the 
Boyal  Society  in  thtlyMr.    Smealen  htdU 
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1768  bMn  made  »  member  of  the  Boyal  So- 
ciety ;  and  had  contribated  to  the  *  Transac- 
tions'OYen  before  that  date.  In  1764  he 
Tiaited  Holland  and  the  Netherlands.  In  1766 
be  commenced  the  great  work  which,  more 
than  any  other,  may  be  looked  upon  as  a 
monument  of  his  skill — the  Eddystone  light 
boose.    [LxaHTBOusxB.] 

Ill  1764  Smeaton  was  the  snccessfol  candi- 
date for  the  office  of  receiver  of  the  Berwent- 
watar  estate,  the  fbnds  of  which  were,  after 
its  foifeitnre  in  1716,  sppropriated  to  Green- 
wich Hospital.    While  holding  this  office  he 
greatly  improred  the  estate,  the  mines  and 
mills  of  which  required  the  superintendence 
of  such  a  man  to  make  them  of  their  full 
value.    Increasing  business  induced  him,  in 
1777,  to  reUnquiah  this  engagement.    Of  the 
many  useful  works   executed  by  Smeaton, 
Ramsgate  harbour  perhaps  holds,  next  the 
EddysUme  lighthouse,  the  most  prominent 
place.    This  work  was  commenced  in  1740, 
and  was  plaeed  under  his  superintendenoe  in 
1774 ;  but  was  completed  by  the  two  Bennies, 
fiuher  and  son.    Smeaton  laid  out  the  line  of 
the  great  canal  oonneoting  the  western  and 
eastern  shores  of  Scotland,  from  the  Forth 
to  the  Clyde,  and  superintended  the  execution 
of  great  part  of  it.    The  Spun  Lighthouse  at 
the  mouth  of  the  Humber,  some  important 
bridges  in  Scotland,  and  many  other  works  of 
like  ebaraeter  were  executed  by  him. 

About  1786  Smeaton's    deoUning   health 
rendered  it  neoesssty  for  him  to  avoid  entering 
upon  many  new  undertakings.    He  then  de- 
voted much  attentiott  to  the  publioataon  of  an 
account  of  the  Eddystone  lighthoussi  which 
was  to  have  been  followed  by  a  *  Treatise  on 
Mills,'  and  other  works  embodying  his  valu- 
able experience  aa  an  engineer.  He  died  Oct 
S6,  1702  {  and  his  numerous  profeesionsl 
reports  were  published  after  his  death  by  a 
soeiety  of  his  friends  engaged  in  Undred  pur- 
suits,  in  three  quarto  volumes,  to  which  a 
fourth  waa  subsequently  sdded,  eonsisting  of 
his  miseeUaneoua  papers  communicated  to 
the  Boyal  Society,  Jw.    Beeidss  the  works 
already  mentioned,  Smeaton  introduoed  many 
impravements  in  matheroatieal  i^aratus,  and 
had  an  ardent  love  te  soienee. 
SKELTIKO.    [Ibov  Mhiiiyactubb.] 
6M OKB.    The  aetion  of  an  ordinary  ohim. 
ney  in  conveying  the  smoke  from  a  foe  situ- 
ated at  its  lower  extremity  is  very  simple. 
The  eir  in  the  chimney,  being  rarefied  by  the 
heat,  becomes  lighter  in  proportion  to  its  bulk 
than  the  surrounding  atmosphere,  and  there- 
fore rises,  ita  plaee  befaig  supplied  by  freeh 
air  feroad  in  at  the  lower  and  by  the  pressure 


the  ohimney.    A  constant  rising  current  is 
thus  created,  the  force  of  which  is  sufficient 
to  cany  up  with  it  any  light  bodies,  such  as 
the  particles  of  soot  which  escape  from  the 
fire.  The  higher  the  chimney,  and  the  warmer 
the  air  within  it,  the  better  will  the  amoke 
ascend.     Franklin  enumerated  nine  causes 
for  the  smoking  (aa  it  is  termed)  of  ordinary 
chimneys  :-*tbe  want  of  a  free  supply  of  air 
to  the  bottom  of  the  chimney ;  the  opening 
at  the  lower  end  of  the  chimney  being  too 
laij^e;  the  chimney  being  too  short;  di9(Brent 
chimneys  in  the  same  house  having  difierent 
degrees  of  draught,  whereby  one  overpowers 
another ;  the  situation  of  the  house  near  a 
higher  house  or  a  hiU ;  the  lower  level  of  a 
chimney  than  those  which  surround  it ;  the 
injudicious  arrangement  of  the  doors  of  a 
room;  the  descent  of  smoke  in  a  chimney  out 
of  use;  and  the  oocaaional  eflfocts  of  high  or 
contrary  winds.    He  treated  all  these  causes 
in  succession,  end  proposed  such  measures  as 
he  thought  likely  to  meet  the  exigencies  of 
each. 

The  nuisance  occasioned  by  the  smoke  of 
coal  fires  has  formed  a  sulyeot  of  complaint 
from  the  earliest  times  in  which  mineral  iUel 
wss  extoisively  used ;  and  the  great  increase 
of  steam-engine  and  other  furnaces,  conse* 
quent  on  the  extension  of  manufactures,  has 
afforded,  of  late  years,  additional  grounds  for 
attempts  to  abate  the  nuissnce.  Such  attempta 
are  important,  not  only  for  the  purification  of 
the  air  but  also  for  the  economy  of  fuel ;  since 
the  matter  which  gives  amoke  ohieotionable 
density  and  oolour  is  unoonsnmed  fuel  in  a 
finely-divided  state.   Itappears  therefore  that 
if  a  siq»ply  of  sir  oould  be  thrown  into  a  fire 
in  such  a  way  as  to  occasion  the  combustion 
of  the  caitonaoeous  matter,  the  result  wmtld 
be  that  a  greater  amount  of  heat  would  be 
obtained  from  a  given  quantity  of  fuel,  at  the 
same  time  that  the  nuisance  of  smoke  would 
be  abated. 

The  quantity  of  amoke  emitted  firom  furnace 
chimneys  vsries  much  with  the  state  of  the 
fire ;  being  greatest  when  a  mass  of  f^esh  f^l 
is  thrown  cm,  and  least  when  the  fire  hss 
burned  clear,  or  the  fuel  is  fully  ignited.  At- 
tention to  this  ciroumstanee,  on  the  part  of 
the  stoker,  wHl  greatly  diminish  the  nuisance) 
beeauseif  he  tbrowon  the  firesh f uel  in  athin 
layer,  it  will  the  aooner  become  perfectly 
ignited;  and,  by  laying  it  in  the  fore  part  of 
the  furnace,  the  dense  smoke  arising  from  it 
has  to  pass  over  that  psrt  of  the  fire  whiob  is 
in  a  state  of  more  perfect  oombustion,  snd  la 
thereby  in  a  great  meesure  consumed.  Many 
of  the  contrivances  introduced  or  suggeelad 
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principles ;  arrangements  being  adopted  to 
insure  the  right  feeding  of  the  fire  without 
much  attention  on  the  part  of  the  firemen. 
The  first  important  attempt  made  in  this 
country  for  the  comhnstion  of  smoke  was  that 
of  Watt,  who  obtained  a  patent  in  1785  for  a 
method  of  constracUng  famaces  in  snch  a  way 
as  to  cause  '  the  smoke  or  flame  of  the  fi;esh 
fuel,  in  its  way  to  the  flues,  or  chimney,  to 
pass,  together  with  a  current  of  fresh  air, 
through,  orer,  or  among  fuel  which  has  al- 
raady  ceased  to  smoke,  or  which  is  converted 
into  coke,  charcoal,  or  cinders,  and  which  is 
intensely  hot;  by  which  means  the  smoke 
and  grosser  parts  of  the  flame,  by  coming  into 
close  contact  with,  or  by  being  brought  near 
unto,  the  said  intensely  hot  fuel,  and  by  being 
mixed  with  the  current  of  fresh  or  unbumed 
air,  are  consumed  or  converted  into  heat,  or  into 
pure  flame,  fi«e  from  smoke.*  Since  that  time 
innumerable  plans  have  been  brought  forward 
for  introducing  the  necessary  supply  of  air  to 
the  furnace ;  but  while  many  of  them  accom- 
plish the  purification  of  the  smoke  as  com- 
pletely as  could  be  desired,  they  are  generally 
foxmd  either  to  increase  the  consumption  of 
fhel,  or  to  weaken  the  draught  of  the  furnace. 
A  singular  plan  has  been  introduced  by  Mr. 
Iveson,  of  injecting  steam  into  the  furnace ; 
the  steam  being  thrown  into  the  fire  in  several 
minute  jets,  from  a  fan-shaped  distributor  in 
the  fore  part  of  the  furnace.  The  steam  not 
only  destroys  the  smoke,  but  also  greatly  in- 
creases the  intensity  of  the  fire ;  so  much  so, 
indeed,  as  to  sanction  the  supposition  that  the 
steam  is  decomposed,  and  that  its  component 
gases  are  consumed.  One  drawback  to  the 
scheme  is  the  great  consumption  of  steam.  A 
patent  was  obtained  in  1888,  by  Mr.  Chappy 
for  the  use  of  a  stream  or  shower  of  hot  water 
thrown  into  the  Aimace  in  the  same  way. 

Besides  the  numerous  plans  for  the  com- 
bustion of  smoke,  various  methods  have  been 
tried  on  a  limited  scale  for  conducting  it  to  a 
distance  firom  the  buildings  in  which  it  is 
formed,  by  means  of  subterraneous  channels; 
and  for  condensing  it  by  means  of  a  shower 
of  water,  so  that  the  sooty  matter  might  be 
conveyed  away  by  the  sewers. 

SMOKE-JACK,  is  an  apparatus  believed  to 
be  of  German  origin,  and  as  old  as  the  14th 
centuiy,  by  which  the  rising  euirentin  a  chim- 
ney, acting  upon  the  inclined  vanes  of  a  wheel 
fixed  in  tiie  ftinnel,  gives  motion,  through  a 
train  of  wheels  to  any  matter  which  is  hung 
before  the  fire  to  roast.  This  contrivance  is 
now  almost  superseded  by  jacks  impelled  by 
the  descent  of  a  weight  or  the  uncoiling  of  a 
spring. 

8MYBNA.   This  is  one  of  the  most  impor- 


tant commercial  cities  in  Asiatic  Turkey.  Th« 
port  is  frequented  by  ships  from  all  nationg, 
freighted  with  valuable  cargoes  both  outward 
and  inward.  The  chief  imports  are — coffee, 
sugar,  indigo,  tin,  iroOf  lead,  cotton  twist, 
manirfiactured  goods,  rum  and  brandy,  spices, 
cochineal,  and  a  variety  of  other  articles.  The 
principal  exports  are — silk,  opium,  drugs  and 
gums,  galls,  cotton,  wool,  vidonia,  and  fmit 
Besides  these  exports  there  are  various  iiuds 
of  skins,  goats'  wool,  olive  oil,  wax,  and  a 
variety  of  other  articles.  This  large  eommene 
has  obviously  arisen,  not  only  from  the  advan- 
tageous situation  of  the  port,  but  from  the 
liberal  policy  of  the  Turidsh  government,  wfaiefa 
has  imposed  hardly  any  restrictive  enactments 
with  few  duties,  and  those  extremely  low. 
Many  of  the  European  states  have  their  ooo- 
suU  at  Smyrna,  such  as  England,  Sweden, 
Prussia,  France,  Venice,  Ac 

SNUFF  MANUFACTURE.  Snuff  is  made 
frx)m  the  tobacco  stalk  alone,  from  the  leaf 
alone,  and  from  the  stalk  and  leaf  mixed,  ac- 
cording to  the  kind  to  be  produced.  Th« 
purest  kind  of  snuff  is  that  which  is  known 
by  the  name  of  Scotch ;  it  is  either  made  en- 
tirely of  stalks,  or  of  stalks  mixed  with  a  laj 
small  proportion  of  leaf.  There  are  maaj 
kinds  of  snuff  called  high-driedy  such  as  Wekk 
and  Lundiffoot  (the  latter  being  named  after 
a  celebrated  maker) ;  these  owe  their  qoalitiefi 
chiefly  to  the  circumstance  that  they  are  dried 
so  much  as  to  acquire  a  slight  flavonr  of 
scorching.  The  snuff  called  rappf  is  made 
chiefly  firom  leaf,  to  which  is  added  the  mtM* 
or  broken  fibre  of  tobacco,  which  are  too  small 
to  be  smoked  oonvenientiy  in  a  pipcw  The 
dark  colour  is  principally  produoed  by  irattinff 
the  powdered  tobacco  in  a  box,  and  allowiof 
it  to  remain  a  considerable  time,  tnioed  ooea- 
sionally  with  a  shovel ;  it  undergoes  a  alight 
fermentation,  the  degree  of  which  gives  riai 
to  the  distinction  between  hrowt^  and  Km* 
rappee. 

The  origmal  quality  of  the  leaf  is  as  mneb 
attended  to  as  the  subsequent  processes. 
Scotch  snuff  is  made  from  the  stalks  of  ligbt 
dry  leaves;  whereas  rappee  and  the  darker 
snuffs  are  made  fVom  the  daricer  and  itsker 
leaves.  A  process  of  scenting  has  great inflo- 
enco  also  on  the  flavour  of  the  snuff;  ioa» 
the  manufacturer  can  introduce  any  kind  of 
perfrime  which  may  please  his  cnstomas> 
Thus  friHce'9  mixUtrtf  and  many  sonib  of 
higher  price,  owe  no  small  part  of  their  fiavonr 
to  the  lands  of  scent  introduced. 

A  curious  example  of  division  of  laboor  tf 
presented  by  the  Snuff  Maanfactnre.  The 
maker  does  not  grind  his  own  annfi^  althoittD 
he  msgr  do  all  else  thatp<)rt^i»tp^^°^''' 
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fActnre.  Nearly  all  the  snvff  made  in  Loadon 
18  ground  in  and  near  Mitcham,  by  the  aid  of 
the  water  power  ftmiished  bythe  river Wandle. 
The  expboiation  seems  to  be  this — ^that  no 
mannfactnrer  makes  enough  snnff  to  keep  a 
snuff  mill  going ;  but  that  the  mill  owner,  by 
grinding  for  many  mannfactmrers,  can  afford 
to  do  it  at  a  price  which  renders  it  pmdent 
for  them  to  adopt  this  system.  The  mills  are 
provided  with  two  kinds  of  grinding  machines ; 
in  one  of  these  a  vertical  stone  rolls  in  a  circle 
over  the  stirface  of  a  horizontal  stone,  and 
grinds  the  snuff  between  them :  in  the  other 
there  is  a  kind  of  large  pestle  and  mortar,  in 
which  the  pestle  has  a  rolling  motion  given 
to  it  instead  of  a  series  of  blows.  The  pro- 
prietor sends  the  snnff  to  the  mill  after  a 
certain  stage  of  preparation ;  and  after  it  is 
retmmed  from  the  mill  in  a  ground  state,  it 
undergoes  certain  finishing  operations.  Many 
of  the  London  manufacturers  have  small  mills 
on  their  own  establishments,  for  grinding 
small  quantities  of  snuf^  or  for  passing  through 
any  particular  process  the  various  kinds  of 
fancy  snuff;  but  the  main  bulk  of  the  snuff  is 
gromid  under  the  airangements  just  described. 

SOAP  MANUFACTUKE.  The  principal 
kinds  of  soap  manufactured  in  England  are 
white  or  curd  aoap,  made  chiefly  from  tallow 
and  soda,  but  for  some  particular  purposes 
olive-oil  and  soda ;  yellow  toap^  composisd  of 
tallow,  resin,  and  soda,  to  whidi  some  palm- 
oil  is  occasionally  added;  and  mottled  toap, 
made  from  tallow,  kitchen  stuf^  and  soda; 
the  mottled  appearance  is  ^ven  to  this  soap 
by  dispersing  the  lees  through  it  towards  the 
end  of  the  operation.  There  is  also  a  brown 
soup,  made  from  palm  oil  and  resin.  Soft 
9oap  is  generally  prepared  from  flsh-oil  and 
potash. 

The  harder  or  soda  soaps  are  prepared  by 
boiling  the  fatty  matter  with  an  aqueous 
solution  of  caustic  soda;  when  combination 
has  taken  place,  or  in  other  words,  when  the 
soap  is  formed,  a  quantity  of  common  salt  is 
added,  which,  dissolving  in  the  lees,  increases 
their  density,  and  the  soap  then  floats  on  the 
Bur&ce  of  the  liquid.  The  fire  being  then 
extinguished,  the  semifluid  soap,  after  a  proper 
interval,  but  while  yet  hot,  is  removed  from 
the  leee  and  put  into  frames  of  wood  or  iron, 
where  it  remains  untU  it  has  become  cold  and 
hard,  when  it  is  cut  into  bars  for  sale.  In 
makbig  soft  so^>  no  lees  are  separated,  the 
whole  of  the  solution  of  potash,  which  is 
made  strong  on  that  account,  being  combined 
with  the  oily  matter  used. 

The  aoaps  which  have  the  alkalies  for  their 
bases  are  soluble  in  water,  though  the  solu- 
tion in   m  general  milky;   they  are   also 
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soluble  in  alcohol,  and  the  solution  is  used 
frequently  as  a  test  of  what  is  called  the 
hardness  of  water ;  acids  also  decompose  soaps. 

Fancy  soaps  or  scented  soaps  are  made  in 
great  variety,  and  have  generally  French 
names  attached  to  them ;  for  the  French  are 
the  leading  manufacturers  of  such  articles. 
Among  §ofi  toilet  soaps  are  Napleg  $oap,  tovon 
naerS,  and  crhne  damande$*  Among  hard  toUet 
soaps  are  Windsor  soap,  Savon  d  la  rose,  Savon 
au  bouqvet,  cinnamon  soap,  orange'flower  soap^ 
musk  soap.  Utter  almond  soap,  and  many  others. 
Most  of  these  are  scented  by  the  substances 
which  give  them  their  characteristic  names. 

The  soap  manufacture  is  one  of  considenble 
importance.  The  principal  seats  in  England 
are  Liverpool  and  Buncom,  London,  Brent- 
ford, Bristol,  and  Hull ;  there  are  also  soap- 
works  of  considerable  ea:tent  at  Bromsgreve, 
Newcastle,  Gateshead,  Warrington,  and 
Plymouth.  In  Scotland  two-thirds  of  the 
total  quantity  of  soap  are  made  at  Olasgow 
and  Leith.  In  Ireland  soap  is  chiefly  made 
at  Belfast,  Londonderry,  limerick,  and  Cork. 

In  1711  an  excise  duty  of  Id,  per  lb.  was 
first  imposed  on  all  soap  made  in  Great 
Britain,  which  was  raised  in  1713  to  lid.  per 
lb.  In  1782  the  duty  was  again  increased, 
and  a  distinction  was  for  the  first  time  made 
between  hard  and  soft  soap,  the  duty  on  the 
former  being  2\d.,  and  on  the  latter  l^d,  per 
lb.  In  1816  another  increase  of  duty  took 
place,  and  hard  soap  was  subjected  to  a  dutj 
of  Sd,  per  lb.  In  1888  the  duty  was  reduced 
toUd,  per  lb.  on  hard  soap,  and  Id.  per  lb. 
on  soft.  The  present  duty  is  Hd.  per  lb.  and 
5  per  cent,  on  hard  soap ;  Id.  per  lb.  and  5 
per  cent,  on  soft  soap.  Notwithstanding  the 
strenuous  exertions  made  for  its  removal, 
the  soap  duty  still  remains  a  blot  on  the 
exdse  relations  of  this  oountzy. 

The  quantity  of  soap  charged  with  excise  duty 
during  the  last  three  years  has  been  as  follows : 

1848    180,669,268  lbs. 

1840    107,682,281    „ 

1860    204,410,826   „ 

The  quantity  exported  to  foragn  coimtiiea 
during  Uie  same  three  years  amounted  to 

1848 10,462,069   lbs. 

1840 10,728,842     „ 

I860 12,656,408     „ 

SOCrETY  OF  ARTS.  This  society  has 
been  for  so  long  a  period  connected  with  the 
progress  of  manufactures  in  this  countiy,4hat 
it  will  be  right  to  trace  briefly  its  history.  The 
object  of  this  Society  is  *  to  promote  the  arts 
manufacttues,  and  commerce  of  this  kingdom, 
by  giving  honorary  or  pecuniary  rewards,  aa 
may  be  best  adapted  to  the  case,  for  the  com- 
munication to  the  Society,  and  through  the 
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Society  to  thapublio,  of  all  sufib  nseful  inven^ 
tions,  discoveries,  and  improvements  as  tend 
to  that  purpose.'    It  was  prqjeeted  in  the 
year  1753 ;  but  tbe  first  public  meeting  took 
place  in  March,  1754.    The  plan  was  formed 
hj  Mr,  William  Shipley,  a  drawing-master,  who 
acted  for  some  time  as  secretary  to  the  Bocie^ ; 
and  it  was  carriad  into  efiect  hj  a  £ew  noble- 
men and  gentlemen,  among  whom  appear 
the  names  of  Lord  FolJutone,  Lord  Bomney, 
and  Dr,  Stephen  Hales.    The  services  of  Mr. 
Shipley  were  acknowledged  by  the  Society 
voting  to  him,  in  1758,  a  gold  medal,  *  for  his 
public  spirit,  which  gave  rise  to  tbe  Society ; ' 
and  sal»equent]y  by  the  publication  of  Lis 
portrait  as  a  frontispiece  to  the  fourth  volume 
of  their  *  Transactbns.'    The  Society  began, 
iinmediataly  after  its  formation,  to  advertise 
premiums  for  the  encouragement  of  young 
persons  of  both  sexes  in  tlie  various  depart- 
ments of  the  fine  arts ;  for  improvements  in 
agricaUnreandmanufacture^i  for  mechanical 
inventions;  and  for  promoting  the  cultivation 
of  valuable  plants  in  British  colonies. 

For  several  years  aflar  the  formation  of  the 
Sooieiy  of  Arts,  there  was  no  authorised  pubU- 
oation  of  the  papers  communicated  to  the 
committees,  or  for  making  known  the  results 
of  its  labours.   The  publication  of  such  infor- 
mation in  an  annual  volume  of  *  Transactions' 
was  contemplated  soon  after  the  commence- 
nient  of  the  Boaety's  operations ;  but  the  first 
vo)ume  did  not  appear  until  the  year  1763. 
Haoy  of  the  papers  however,  winch  would 
otherwise  have  appeared  in  such  a  work,  were 
published,  with  the  sanction  of  the  Society, 
in  Sosaifl's   *  Memoirs   of  Agriculture  and 
CBeonomieal  Arts,'  of  which  the  first  volume 
appeared  in  1768,  and  tbe  third  and  last  in 
179&-    BomB  further  particulars  respecting 
the   early  proceadinga   of  the  Society   are 
supplied  by  a  *  Bagistei  of  the  Premiums  and 
BountMS  giyen  by  tbe  Society  instituted  in 
London   fet  tha   Encouragement   of   Arts, 
Manufactures,  and  Oommerce,  from  the  origi- 
nal institutioQ  in  the  year  1754  to  the  year  1776 
inolvaiva.'    Thia  register,  which  was  prepared 
by  a  aommittee  of  the  Society,  and  is  arranged 
in  a  tabular  form,  was  printed  in  folio,  in  1778. 
The  total  amount  of  pecuniary  rewards  be- 
stowed by  tbe  Society  down  to  1776  was, 
aaoording  to  the  *  Begiater*  aboTO  referred  to, 
38,051i.  18f.  ai.{  or,  including  the  cost  of 
medftls,  and  palleU,  d4,616/.  4i.  8d,    This 
register  was  oontinued  by  manuscript  additions 
to  the  end  of  1813 ;  and  from  these  it  appears 
that  the  peauniary  rewards  bestowed  from 
1777  to  1813  amounted  to  about  2757/.  iOs., 
and  thaltka  medala  and  pallets  distributed 
^mm  188  in  gold  and  464  in  silver.    Later 


than  this  there  does  not  appear  to  be  aajooa. 
densed  statement  of  the  operations  i  Um 
Society  i  but  it  has  been  stated  for  some  jem 
past,  in  their  advertisement  to  tbe  poUio, 
that  upwards  of  100,000/.,  derived  from  toIqb- 
tary   subscriptions  and   legacies,  has  bets 
expended  in  pursuance  of  their  plan.    It  mif 
be  briefly  remarked,  in  the  words  of  the  seen- 
taiy's  address  at  the  distribution  of  prnw  in 
1841,  that  *  at  a  tune  when  it  stood  alone  is 
offering  enoouragenient  to  the  fine  arts,  ii 
efiected  much  good  in  that  department;  aoi 
that  it  can  now  point  with  proud  satisfactioo 
to    the   names  of   Bacon,    NoUekens,  lad 
Flaxman,  Cosway  and  Lawrence,  Sharp  lai 
Sherwin,  Pingo,  Harchant,  and  Wyoo,  vith 
many  other  eminent  artists,  the  early  maxiifes- 
tations  of  whose  genius  were  noticed  bj  the 
Society  in  a  manner  which,  there  can  be  oo 
doubt,  assisted  very  materially  in  its  develjpe- 
ment'     Still  more  important  perhaps  bve 
been  the  effects  of  the  Society's  encourageneiit 
of  poor  operatives,  in  improving  the  processes 
witJi  which  they  are  practicaUy  scquaintei 
The  history  of  those  inventions  connected  iritk 
weaving,  which  have  been  the  ol\jects  of  tbeir 
encouragement  within  the  last  forty  yearB,  v«s 
adverted  to  in  the  address  just  quoted,  ai  id 
illustration  of  what  the  Society  have  effected; 
about  twenty  peouniaiy  rewaids  having  been 
given,  chiefly  to  Bethnal  Green  and  Spital- 
flelds  weavers,  for  inventions  of  great  utibiy. 
As  before  stated,  the  first  volume  of  tke 
Society's  *  Transactions*  was  published  io  UdS. 
For  foriy-seyen  years  from  that  time  a  volnnx 
appeared    annually;   but    since    1630   ^ 
volumes  have  been  biennial.    An  index  to  th^ 
first  twenty-five  volumes  was  publishedin  IBO^ 
and  two  others,  embracing  respective)/  firom 
the  twenty-sixth  to  the  rortieth,  and  fitai 
the   forty-first  to   tlie    fiftieth,   have  since 
appeared.    In  1774  the  Society  removed  from 
their  original   premises,   opposite  Beaafort 
Buildings.  Strand,  to  their  present  house  in 
the  Adelpui,  which  waa  erected  purposely  for 
them ;  and  in  the  years  1777-83  Bsny  dcco 
rated  their  great  room  with  a  series  of  pictures. 
The  Society  of  Arts  has  taken  an  actite  part 
in  encouraging  the  Great  Exhibition  of  1?M  i 
many  of  the  officers  and  influential  mao^'i^ 
of   the  Society  are    also   memben  of  th« 
Commissions  and  Committees  rslating  ^  ^^'* 
Exhibition ;  and  there  can  be  no  doubt  il^At 
we  are  in  part  indebted  for  this  admirable 
and  honound>le  display  to  the  proceeding  ^ 
the  Society.    It  would  have  been  pleasant  ii 
this  Exhibition  had  formed  a  centenaij  cm- 
memoration  of  the  Society,  in  additioD  to  its 
other  attraction^;  in  1854  such  a  centeotf? 
period  wiU  actuaUy  occur. 
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SODA  MANUFACTURE.  Thia  branch  of 
jnanafactuxing  ishemistiy  is  a  very  interestiiig 
one  as  exemplifying  the  important  advaDtages 
which  we  derive  from  our  inexhaustible  stores 
of  salt,  and  from  the  cnmerous  useful  substan- 
ces which  this  salt  is  made  to  yield. 

What  is  usually  called  $oda  is  not  strictly 
such;  it  is  Carbonate  of  Soda;  but  both  are 
produced  from  common  salt.  Sulphuric  acid 
is  the  agent  which  enables  salt  to  yield  these 
valuable  products*  In  some  of  the  chemical 
works  at  Glasgow  and  Newcastle,  sulphuric 
acid  is  made  by  the  aid  of  sulphur ;  and  this 
acid  and  salt  are  nsed  for  further  processes. 
When  a  high  excise  duty  was  laid  upon 
common  salt,  soda  was  made  from  kelp  and 
bariiia;  but  now  that  salt  is  porchaseaUe  at 
so  low  a  price,  all  our  soda  is  obtained  from 
this  source,  for  employment  in  soa^  making, 
alum  making,  bleaching,  washing,  &c. 

In  manufacturing  soda  a  given  weight  of 
salt  ia  placed  in  a  reverberatoiy  furnace,  in  a 
leaden  ])an,  and  salphurio  acid  is  dropped 
down  upon  it  through  a  leaden  pipe  brought 
throngh  the  roof  of  the  furnace.  The  salt 
liquifies  in  the  acid,  and  a  gaseous  vapour 
ascends;  this  T^[K>ur  is  JIfuriatic  acid  gas^ 
whieh  takes  away  the  chlorine  from  ihe  salt, 
and  which  is  condensed  into  a  liquid  in  the 
way  described  in  a  former  article  [Mubiatio 
Acid.]  The  sulphuric  acid  forms  a  pasty  mass 
of  wlphate  qf  toda,  with  the  remaining  ingre 
dients  in  the  furnace.  The  sulphate  is  taken 
from  th«  furnace,  mixed  with  fine  lime  and 
fire  coal,  pat  into  another  furnace,  and  heated. 
The  cold  kindles,  and  melts  the  sulphate  and 
lime  into  a  viscid  mass,  whieh  after  being 
repeatedly  raked  and  stirred,  is  removed  from 
the  fomace  into  iron  trays.  The  mass, 
which  is  called  bail  $o4a,  crude  todoj  or  British 
hariila^  is  «  mixtore  of  carbonate  of  soda  with 
snlphoret  of  calcium.  The  carbonate  is  sepa- 
sated  from  the  sulphnret  by  steeping  in  water, 
which  diasolves  the  former  but  not  the  latter; 
theve  is  fanned,  in  fact,  a  solution  of  carbonate 
of  soda,  which,  in  being  evaporated,  yields  the 
solid  eaxbonate  almost  entirely  from  sulphur. 
This  is  a  yellowish  earthy  substance,  called 
jmIs  ath  or  toda  aaU,  largely  nsed  in  xnanu- 
factoxes.  But  a  more  pure  and  oystallised 
oartonate  is  required  for  some  purposes ;  this 
is  prodnced  by  dissolving,  settlinjg,  evaporating, 
and  eiyatallismg,  whereby  beautiful  aystals  of 
oarkonaU  of  Moda  are  produced.  By  a  further 
^emical  process  the  carbonic  acid  is  driven 
ofl^  and  fttre  or  catutic  §oda  results. 

SODA  WATEB  MANUFACTUBE.  A 
finr  details  on  this  subject  will  be  found  under 
AuuxKD  Watbm. 

SO'DIUM.    This  metal  is  the  base  of  the 


alkalies  soda,  natron,  and  the  fossil  alkali,  in 
which  substances  it  is  combined  with  oxygen, 
forming  the  protoxide  of  the  metal.  It  was 
discovered  by  Sir  H.  Davr  in  1807.  The 
properties  of  sodium  are  such  as  to  prevent  its 
occurrence  in  nature,  except  in  combination, 
on  account  of  its  intense  affinity  for  oxygen. 
Immense  quantities  occur  combined  with 
chlorine,  forming  common  salt;  and  a  con- 
siderable quantity  is  met  with  in  the  state  of 
oxide,  or  soda,  combined  with  carbonic  acid ; 
these  are  its  principal  sources.  [Sodium] 
has  a  colour  and  lustre  resembling  those  of 
silver.  It  remains  a  soft  solid  at  32**,  so  that 
small  portions  may  be  welded  together  by 
pressure;  it  becomes  much  softer  at  122°,  fuses 
at  about  190'',  and  by  a  white  heat  is  volatilised. 
Like  potassium,  it  speedily  tarnishes  by  ex- 
posure to  the  air,  owing  to  its  great  affinity 
for  oxygen,  and  this  occurs  more  rapidly  when 
the  air  is  moist  When  thrown  on  water  it 
decomposes  it  with  a  hissing  noise,  the  results 
being  hydrogen  and  oxide  of  sodium,  or  soda. 
When  however  it  is  placed  on  a  moistened 
bad  conductor  of  heat,  as  charcoal,  it  decom- 
poses water  with  a  vi\id  combustion.  Its 
specific  gravity  is  0.072,  so  that  although  it  is 
considerably  more  dense  than  potassium,  it  \b 
yet  less  so  than  water.  It  is  a  good  conductor 
of  electricity  and  heat;  but  if  too  strongly 
heated  in  the  air,  it  bums  with  a  yellow  flame. 

Sodium  and  oxygen  combine  to  form  pure, 
ioda,  which  is  a  gray  solid,  resembling  potash 
in  appearance,  but  it  is  less  fusible  and  volatile. 
It  is  extremely  acrid  to  the  taste,  and  is  very 
caustic.  It  has  a  great  affinity  for  water,  dis- 
solving readily  in  it,  and  in  large  quantity^ 
and  the  solution  has  strongly  marked  alkaline 
properties.  Sodium  and  chlorine  form  the 
valuable  substance  common  taltf  formerly 
called  Muriate  of  Soda,  and  now  Chloride  of 
Sodium.  Of  all  natural  soluble  salts  this 
occurs  in  the  greatest  quantity.  It  is  met 
with  solid,  constituting  rodc-salt,in  solution  in 
salt  springs  and  in  the  ocean,  and  in  small 
quantity  in  almost  all  spring  and  river  water. 
[Salt.]  Nitrate  of  Soda  is  used  largely  in 
making  nitric  add  and  sulphuric  acid.  The 
Carbonate  of  Soda  is  noticed  under  Sopa 
Makxtfactube.  The  Sulphate  of  SodOf  formeTlj 
called  Olauber's  Salt,  is  readily  soluble  in 
water,  and  the  solution  by  evaporation  yieJds 
colourless  transparent  prismatic  crystals.  It 
has  a  veiy  bitter  taste;  it  effloresces  when 
exposed  to  the  air,  by  losing  water  of  crystal- 
lisation. 

Borax,  Bockelle  Salt  and  many  other  useful 
Bubstanoes,  as  well  as  toda  alum,  are  prepared 
from  some  of  the  compounds  of  Sodium. 

SOILS.    The  agricultural  soils  which  have 
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been  fonaed  from  the  disintegraUon  and  de- 
composition of  the  primitive  rocks,  such  as 
granite,  basalt,  slate  or  limestone,  and  especially 
those  which  contain  all  these  minerals 
minutely  divided  and  intimately  mixed,  are 
always  natmrally  fertile,  and  soon  enriched  by 
cultivation ;  the  hard  particles  of  quartz  main- 
tain a  certain  porosity  in  the  soil,  which 
allows  air  and  moisture  to  circulate,  while  the 
alumina  prevents  its  too  rapid  evaporation  or 
filtration.  The  soils  which  have  been  evidentiy 
formed  from  the  rocks  which  are  supposed  to 
be  of  secondary  formation,  are  fertile  accor- 
ding to  the  proportion  of  the  earths  of  these 
rocks  which  they  contain. 

Each  distinct  formation  gives  rise  to  a  great 
variety  with  respect  to  fertility,  even  where  the 
basis  remains  the  same;  but  it  is  of  great 
importance  to  the  farmer  to  ascertain  the 
general  nature  of  the  rocks  and  strata  on  which 
his  farm  is  incumbent,  and  no  chemical 
analysis  can  determine  the  exact  value  of  the 
land  unless  the  geological  situation  of  it  is 
distincUy  known. 

The  fdluvial  soils  formed  by  the  deposit  of 
a  variety  of  earths  in  a  state  of  great  division, 
and  mixed  with  a  considerable  portion  of 
organic  matter,  form  by  far  the  most  productive 
lands.  They  will  bear  crop  after  crop  with 
little  or  no  additional  manure,  and  with  a  tery 
slight  cultivation.  These  soils  are  found  along 
the  course  of  rivers  which  traverse  extensive 
plains,  and  which  have  such  a  current  as  to 
keep  very  fine  earth  suspended  by  a  genUe  but 
constant  agitation,  but  not  sufficiently  rapid  to 
carry  along  with  it  coarse  gravel  or  sand. 

The  simplest  process  of  ascertaining  the 
mechanical  texture  of  soils  is  by  washing  with 
pure  water.  For  this  purpose  nothing  is 
required  but  a  few  flat  plates  and  large  cups. 
Some  of  the  soil  is  formed  into  a  very  thin 
mud  by  stirring  it  in  a  cup  nearly  toUl  of  water. 
The  finer  particles  are  successively  poured  off 
ftx>m  the  sand  or  grit,  which  at  last  remains 
pure,  so  that  the  water  added  to  it  is  no  longer 
discoloured.  This  being  dried  and  weighed, 
gives  the  coarse  sand.  The  water  and  earth 
poured  off  are  allowed  to  settie.  A  common 
soup-plate  is  found  a  very  convenient  vessel 
for  this  purpose.  On  the  surface  of  the 
deposited  tflrth  will  be  found  all  the  unde- 
composed  vegetable  matter,  which  with  a 
little  care  is  easily  taken  off,  dried,  and  weighed. 
The  finer  portions  of  the  earth  can  be  poured 
off  successively  by  shaking  the  whole  mode- 
rately, till  nothing  but  very  fine  sand  remains. 
The  alumina  and  impalpable  silica  will  re- 
main long  suspended  in  the  water,  and  allow 
any  sand  yet  remaining  to  be  deposited.  They 
may  be  rapidly  separated  from  the  water  by 


filtration  through  stout  blottingp^er ;  but  it 
is  preferable  to  pour  them  into  a  i^ass  tabe 
about  one  inch  in  internal  diameter,  with  t 
cork  fitted  in  the  lower  end.  In  this  tabe  the 
earths  slowly  fall  to  the  bottom,  and  toy 
variety  in  the  size  of  the  particles  eaoaes  aline 
more  or  less  distinct,  which  can  be  obserred 
through  the  glass ;  and  thus  a  very  good  idea 
may  be  obtained  of  the  proportion  of  the  dif- 
ferent earths,  as  far  as  regards  the  size  of  their 
particles .  In  order  to  ascertain  their  dienictl 
differences,  they  should  be  taken  to  a  chemist 
and  analysed. 

The  chemical  and  mechanical  modes  of 
treating  various  kinds  of  soil  are  briefly  noticed 
under  the  names  of  the  soils  [Chai.k  ;  Cut; 
LoAH ;  Mabl  ;  d^c.,]  ;  also  under  Makuss,  it. 

SOLDERING  is  the  union  of  the  sotfaces 
of  two  metals,  generally  by  the  intenrentioDof 
a  third.  In  the  ordinary  mode  of  soldeiing, 
the  alloy  used  as  a  solder  must  be  more  fiisible 
than  the  metal  or  metals  which  are  to  be 
united,  and  must  have  a  strong  affinity  for 
them.  The  solder  usually  contains  a  Isxgi 
proportion  of  the  metal  to  which  it  is  to  be 
applied,  in  combination  with  some  more  eifilf 
fusible  metals.  To  insure  peifect  metaOie 
union  between  the  solder  and  the  suiftoes  to 
which  it  is  applied,  it  is  essential  that  they  be 
made  perfectiy  clean  and  free  firom  oxide,  tod 
that  the  atmosphere  be  excluded  daring  the 
operation,  in  order  to  prevent  the  fonnationof 
any  oxide  while  the  process  is  going  on.  This 
is  effected  in  various  ways,  but  most  oommf^ 
by  the  use  of  borax,  sal  ammoniac,  or  roan, 
either  mixed  with  the  solder  or  applied  to  the 
surfaces  to  be  joined. 

Various  kinds  of  solders  or  alloys  are  a<ed, 
according  to  the  metal  which  is  to  be  soIdarBd. 
Platinum  is  soldered  with  gold.  Gold  is 
soldered  with  an  alloy  of  fine  gold,  silfer,  ml 
copper.  Silver  solders  usually  consistof  «il«r 
mixed  with  brass,  and  sometimes  with  sine. 
Brass,  copper,  and  iron  are  soldered  with  in 
alloy  of  zinc  with  copper  or  brass.  Artideew 
wrought  iron,  and  some  qualitiee  of  steel  al^ 
may  be  soldered  with  cast-iron ;  the  caet-i"* 
being  repeatedly  heated  and  quenched  in  water, 
by  which  it  becomes  sufficiently  friable  to  U 
beaten  to  a  coarse  powder  with  an  iron  pew« 
and  mortar.  Common  plwmben'  $oU«r  i>  iwdj 
of  two  parts  lead  and  one  part  block  tin;  or" 
the  same  metals  mixed  in  nearly  ^V^j^^ 
tities ;  bismuth  is  added  when  it  is  desW  to 
make  the  alloy  more  fusible.  Soft  foUtr  w 
two  parts  tin  to  one  lead;  and  otiier  allow  of 
tin,  lead,  and  bismuth,  are  used  for  vum 
various  articles  of  lead,  tin,  pewter,  and  otter 
soft  compounds.  Such  higWy  ftoiWe  wjflj 
are  usually  cast  in  ingots  or  stripSf  and***** 


1561 


SOLVENT. 


SOUME. 


1663 


as  ihtj  are  used  by  means  of  an  instniment 
called  a  floldflring-ixon,  which  u  tipped  with 
copper — that  metal  being  preferred  for  its 
greater  affinity  for  tin.  In  soldering  tin  plates 
together,  thdr  edges  axe  made  to  overlap ;  but 
in  almost  every  other  case  the  edges  to  be 
joined  are  made  only  to  meet»  the  solder  being 
ran  between  their  abatting  edges. 

A  kind  of  soldering,  called  bttnUiuf'tOf  has 
been  long  practised  in  some  oases  with  sheet- 
lead,  where  it  has  been  desirable  to  make  a 
▼esael  entirely  of  that  material;  the  junction 
being  efiBacted  by  pouring  melted  lead  on  to 
the  edges  to  be  nnit^d,  until  they  fuse  together. 
Somewhat  similar  to  this  is  the  prooess  intro- 
duoed  some  yean  ago  under  the  name  of 
tmlogemmB  Moldering,  This  process,  which  is 
the  invention  of  a  French  gentleman,  M.  de 
Biohemont,  consists  of  the  union  of  two  pieces 
of  metal  without  the  interposition  of  any  solder, 
by  ftising  them  at  the  point  of  junction  by  jets 
of  flame  from  a  gas  blowpipe.  The  apparatus 
used  for  the  purpose  contains  a  hydrogen  gas 
generator,  bellows  for  atmospheric  air,  and 
valves  for  regulating  the  proportion  in  which 
the  gaa  and  air  are  to  be  mixed. 

SOLVENT  is  that  which  has  the  power  of 
rendering  other  bodies  liquid ;  and  chemically, 
a  menstruum.  Of  all  the  solvents,  water  va 
the  most  universal  and  useful ;  it  dissolves  a 
great  number  of  neutral  vegetable  products,  as 
gum*  sugar ;  and  of  saline  bodies,  as  common 
salt,  sulphate  of  soda,  ^e.  The  solvent  of 
resinous  bodies  is  alcohol,  and  of  some  simi- 
lariy  oonstitoted  substances ;  while  caoutchouc 
is  insoluble  in  it,  but  is  dissolved  by  naphtha, 
oil  of  turpentine,  and  aether.  The  metals  are 
insoluble  in  any  solvent  until  they  have  suf- 
fered  some  change  by  its  action,  or  by  a  similar 
ehange  otherwise  produced. 

Heat  has  great  power  in  altering  the  solvent 
power  of  bodies ;  in  most  cases  it  increases  it» 
and  hence,  when  it  is  required  to  oystallise 
certain  salto,  they  are  dissolved  in  hot  water, 
and  the  solvent  power  of  the  water  dinunishing 
as  the  solution  eools,  the  salt  is  deposited  in 
oystals.  In  some  eases,  however,  heat  di- 
minishes the  solvent  power.  When  any  solvent 
has  taken  up  as  much  of  any  particular  sub- 
stance as  it  is  capable  of  taking  up,  the  solution 
obtained  is  termed  a  Saturated  Solution.  That 
the  change  of  form  from  solid  to  fluid  is  the 
result  of  ehemical  affinity,  is  shown  by  the  fact 
that  water  which  is  saturated  with  one  sub* 
stance  will  take  up  another ;  thus  a  saturated 
solution  of  common  salt  will  still  dissolve  sul- 
phate of  soda,  and  vice  vers!. 

The  difBarent  solvent  powers  possessed  by 
different  snbstanoes  are  of  the  utmost  con- 
aequMioe   in  maqy    mannfantnres,    especi- 


ally those   connected    with    manufacturing 
ohemistiy. 

SOMEBSETSHTBE.  The  geology  of  this 
fine  county  is  rich  in  products  valuable  in  the 
arts  and  manufactures.  The  great  ooHtio 
formation,  which  ftmushes  the  fine-grained 
freestone  commonly  known  as  Baih  Stont^  has 
a  thickness  probably  of  180  to  150  feet 
Masses  of  this  rock  sre  found  scattered  on  the 
slopes  of  the  hills  which  it  crowns,  covering 
the  subjacent  clays  and  ftiUers'  earth.  The 
inferior  oolite  is  extensively  quarried  in  Bun- 
dry  Hill,  where  it  yields  a  good  fireestone. 
The  coal-measures,  mountain  limestone,  and 
old  red  sandstone  belong  to  the  carboniferous 
group  of  the  Somersetshire  and  South  Glouces- 
tershire coal-field,  and  occupy  the  northern 
part  of  the  county  extending  to  the  Mendip 
HUls,  though  covered  in  most  places  by  more 
recent  formations ;  in  this  field  are  numerous 
coal-pits.  The  mineral  treasures  of  the  Men- 
dip  Hills  are  important;  zinc  is  obtained 
abundantly  in  the  central  and  western  parts 
of  the  range.  There  are  numerous  coal-pits 
in  the  villages  which  lie  north-west  of  Frome ; 
the  coal  seams  are  all  thin ;  hardly  any  exceed 
three  feet 

Somersetshire  possesses  a  soil  and  dimate 
well  suited  to  the  growth  of  wheat  and  all  the 
agricultural  produce  usually  raised  in  any  part 
of  England.  In  some  of  the  vales,  such  as  the 
extensive  vale  of  Taunton,  the  soil  is  of  a  rich 
nature,  and  the  wheat  which  is  produced  there 
Sb  of  superior  quality.  Excellent  butter  and 
cheese  are  made  where  the  land  is  better 
adapted  to  pasture.  The  Cheddar  cheese, 
which,  from  its  superior  quality,  gives  its  name 
to  a  great  portion  of  the  cheese  made  in  the 
county,  is  reckoned  by  many  to  be  the  best 
cheese  made  in  England  from  pure  milk, 
without  any  addition  of  cream :  the  real  Ched- 
dar cheese  is  consequently  scarce,  and  bought 
up  as  soon  as  it  is  made.  There  are  a  few 
hops  grown  in  the  county,  but  no  very  ex- 
tensive hop-gardens ;  nor  is  there  much  dder 
made,  although  there  are  some  good  orchards. 

In  respect  to  the  external  commerce  of 
Somersetshire,  a  litUe  has  been  said  under 
Bbistol  and  Bbidoewateb.  Considerable 
manufactures  are  carried  on,  especially  the 
clothing  trade  at  Frome  and  its  vicinity,  the 
glove  trade  at  Teovil,  &c. 

SOMME.  This  department  of  FVanoe  pro- 
duces oleaginous  seeds,  beetroot,  pot-herbs, 
hops,  dyeing  and  mecUcinal  plants,  grass* 
seeds,  and  apples  for  making  dder  and  beer, 
which  are  the  chief  beverages  of  the  inha- 
bitants. A  great  deal  of  hemp  and  flax  is 
grown  in  the  north  of  the  department  The 
minerals  are  buil^ng  stone,  paving  flints. 
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marble,  ciialk,  vitriolic  earth,  potters'  clay,  and 
gTpsom ;  ooal  has  been  found  near  Doallens, 
but  no  mines  are  worked.  The  manufactures 
are  important,  comprising  fine  and  coarse 
woollen  cloths,  cotton  fabrics  of  every  descrip- 
tion ;  also  silks,  linen,  lawn,  cambric,  gauze, 
cashmere  shaAJs,  canvas,  furniture,  cotton, 
carpets,  muslins,  hosiery,  ropes ;  locks,  hard- 
ware, nails,  leather,  paper,  oil,  soap,  glue, 
glass,  pottexy,  mineral  acids  and  other  chemi- 
cal products.  The  department  has  several 
bleach  works,  large  cotton  mills  driven  by 
steam  machinexy,  beet-root  sugar  refineries, 
dye-houses,  oil  and  tan  mills.  The  commerce 
in  the  agricultural  and  industrial  products 
named  above,  and  in  salt,  colonial  provisions, 
wine,  brandy,  coals,  raw  cotton,  sheep  and 
goats'  wool,  fish,  &c.,  is  very  considerable. 

SONOMETER,  Mr.  T.Wakley introduced, 
in  1849,  an  ingenious  acoustic  Instrument, 
not  for  enabling  partially  deaf  persons  to  hear, 
but  to  measure  the  extent  of  their  power  of 
hearing,  so  as  to  enable  the  aurist  to  adapt 
his  curative  means  to  the  circumstances  of 
each  case.    The  instrument,  which  is  called  a 
ionometer,  consists  of  a  bell  fixed  to  a  table 
with  its  mouth  uppermost    The  hammer  or 
clapper  which  is  to  strike  the  bell  is  attached 
to  a  spring,  which  catches  into  notches  in  a 
steel  bar ;  and  according  as  the  spring  is  de- 
tained in  a  notch  near  the  end  or  the  middle 
of  the  bar,  so  does  the  hammer  make  a  small 
or  a  considerable  movement  when  released, 
and  so  does  it  elicit  a  soft  or  a  loud  sound 
from  the  bell.    The  aurist  determines  by  ex- 
periment which  of  these  sounds  can  be  heard 
by  the  patient,  and  the  instrument  thns  be- 
comes a  meter  or  measure  of  the  auditive  power. 
SOOT  is  that  portion  of  fViel  which  escapes 
combustion,  and  which  is  mechanically  carried 
up  and  deposited  in  chimneys.    The  soot  of 
coal  contains  sulphate  and  hydroehlorate  of 
ammonia,  a  brown  bitter  extract,  and  an  em- 
pyreumatic  oil ;  but  its  great  basis  is  charcoal 
in  a  state  in  which  it  is  capable  of  being  ren- 
dered soluble  by  the  action  of  oxygen  and 
moisture,  and  hence,  combined  with  the  action 
of  the  ammoniacal  salts.  It  is  used  as  a 
manure,  and  acts  very  powerftilly  as  such. 
The  soot  of  wood  contiuns  a  greater  viriety  of 
substances  than  that  of  coal,  but  much  less 
both  of  carbonaceous  matter  and  of  ammoni- 
acal salts. 

It  is  in  every  way  desirable  that  the  form- 
ation of  soot  (unbumt  fuel)  should  be  pre- 
vented as  much  as  possible,  since  it  both 
wastes  valuable  material  and  contaminates  the 
air.  [SaroKE.] 
SOUND  BOARD,or  SOUNDING-BOARD, 


occupied  by  a  pnblfo  speaker,  to  rafleet  the 
sound  of  bb  voioe,  and  thereby  render  it  mm 
audible.  Sounding-boards  are  vantXtf  flit, 
and  placed  horisontaUy  over  the  head  of  tfat 
speaker;  but  a  diflbrent  form  and  pontioD, 
contrived  by  the  Rev.  J.  Btackbon,  of  Atter. 
cliffb-cum -Darnell,  near  Shefileld,  has  beea 
adopted  in  some  cases  with  great  adfintage. 
In  this  arrangement  the  noimding-boafd  ii  i 
concave  parabola,  which  extends  partly  ow 
and  partly  behind  the  speaker.  The  giitti 
pereha  tubes  for  the  use  of  partially  deil 
persons  in  chnrehes  are  notioed  nnder  8nui- 

mo  TtTBES. 

SOUNDINGS  are  property  the  depthi  «f 
water  in  rivers,  hatboun,  along  shoves,  nd 
even  in  the  open  seas ;  but  the  term  is  alio 
applied  to  the  nature  of  the  groond  at  tin 
bottom  of  the  water.  If  the  depth  of  thi 
water  is  comparatively  small,  a  man  who  ii 
stationed  for  the  purpose  in  the  main  or 
mizen  chains,  on  the  windwaid  aide,  throws 
out  a  mass  of  lead,  nstially  in  the  form  of  i 
fhistum  of  a  cone,  tfnd  weighing  8  or  9lto., 
which  is  attached  to  one  end  of  a  line  between 
20  and  30  fathoms  in  length.  On  this  line  «• 
fixed,  at  intervals  of  two  or  three  filhonis, 
pieces  of  leather  or  doth  of  diflbrsnt  eokMUi ; 
and  the  mark  which  is  next  above  the  sarfke 
of  the  water  when  the  lead  atrikea  the  botton 
afibrds  an  indication  of  the  depth.  Thit 
which  is  called  the  deep-sea  lead  weighs  (nm 
25  to  30  lbs.,  and  is  attached  to  a  line  of  gmt 
length,  on  which,  at  intervals,  are  knots  indi 
eating  the  depths.  The  bottom  of  the  kid  is 
covered  with  a  coaling  of  tallow  ftar  the  poipose 
of  ascertaining,  by  the  saad,  ahells,  or  otfav 
matter  which  may  adhere  to  it,  the  natan  of 
the  ground. 

When  soundings  are  to  be  taken  ift  the 
survey  of  a  coast,  a  haibonr,  or  the  aoatk  of 
a  river,  the  surveying  ship  and  its  boats  m 
disposed  at  convenient  diatanees  fraa  es^ 
other  fsttppose  from  two  to  live  miles)  { thar 
distances  with  respect  to  Mch  other  and  is 
remarkable  objects  on  the  ehore  being  dal» 
mined  by  the  usual  trigonometrioal  obosna- 
tions.  The  boats  theft  row  or  sail  along  ths 
directions  of  the  lines  Jobung  eaeh  oth«v 
sounding  as  ttiey  proceed  al  eqnal  intervalSi 
suppose  ten  minutes,  of  lime;  and  thus  ths 
outline  of  the  shoal,  rsef,  eoast,  or  river,  will 
be  determined,  as  well  as  the  depth  of  thi 
water.  All  the  soundings  most  be  aAvwiids 
reduced  to  the  depths  below  the  tnxftee  of  the 
sea  at  the  level  of  low  water. 

SOUTH  AUSTRALIA.  AfeweortoewW 
details  inspecting  this  edlony  wiU  be  ta^ 
under  Adeijo^b  and  AomiUi.   We  w 


IS  a  board  placed  over  a  pulpit  or  other  plaee  \  here  add»  th«t  ike  Inporti  of  the 
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llie  M&df  Savarfablj  ehootet  the  most  etperl- 
«noed  ftnd  ikUMl  iMbovnr  to  perform  this 
work.     Notwithstanding  ertry  oore  and  at- 
tention on  the  part  of  the  fkrmer  or  master, 
the  labourer  will  often  relax  and  bebome  oare- 
lees,  and  the  resoh  uipears  only  when  it  is 
too  late  to  remedy  it.    This  has  giren  rise  to 
Tarione  attempts  whioh  have  been  made  to 
invent  maehines  for  sowing  the  eeed^  sach  as 
should  insure  pcrfeot  regnlerity.   [Dbouko.] 
SOY.    This  fitvoimte  Indien  saace  is  pre- 
pared ftam  a  plant  ealled  S^  hUpida.    The 
seeds  an  aboat  the  size  of  those  of  kidney 
beane,  and  the  soy  is  made  from  them  in  the 
following  wey: — The  seeds  ere  boiled  nntil 
nearly  all  the  water  has  evi^orated,  when  they 
nnmber  of  Sailing  teesels  registered  Dee.  61,  |  era  taken  from  the  fire  and  placed  in  wide- 
1850,  was  SOS  (le^iStons).    The  number  of  monlhed  jan»  ezpoeed  to  the  aim  and  airt 


1850  amotmted  in  Taltie  to  6M,6B9i.)  the  ex- 
ports,  483,475^  The  tallow  exported  was 
0971  ewt;  the  wool,  2,641,131  lbs.  I  the  wheat, 
1 4,498  qn. ;  &nd  the  meal  and  flour,  19d4  tons. 
SOUTHAMPTOK.  This  rising  town  de« 
pends  for  its  importance  on  its  eonnexion  with 
the  sea,  and  its  easy  commnnieation  with  the 
metropolis.  The  httbotir,  which  ia  seenre, 
affords  good  a&Gfaorage.  Sfaip-biiilding  is  ex- 
tensively carried  on,  though  the  Teeeels  boilt 
tare  chi^ysmaU.  Sonthampton  hae  a  large 
eoasting-trade,  and  h  oonsideipable  trade  to 
foreign  ports  and  the  colonies.  The  oustoms 
genetaily  prodnee  abont  60,0001.  a  year,  gross 
receipt  In  1649  the  epeeie  imported  into 
Southsmpton  amotmted  to  6,766,600/.    The 


ateam-vessels  wee  10  onder  60  tone,  and  14 
above  60  tons.  Yeiy  large  and  eonvenient 
docks  have  been  eonstmcrftod  on  the  eaetem 
side  of  the  town,  ehiefly  for  the  eerviee  of 
steam  navigation.  In  Dee.,  1641,  the  nail- 
packet  steam-ships  to  the  West  Indies  oom- 
inenced  ronning.  Pesseagm  to  the  Bast 
embartc  here,  there  being  a  direet  oommnni* 
eation  to  India  onee  a  fortnight,  as  wall  •• 
weekly,  by  steamers,  to  Vigo,  Oporto,  Iisbo% 
Cadiz,  and  Gibraltar,  and  daily  to  the  laie  of 
Wight,  Frenee,  and  the  Channal  Islands.  The 
Sonth  Weetem  Reilway  rone  to  the  tery  edge  of 
the  docks,  and  the  trade  of  Soathampten  Se  also 
promoted  by  the  Andovar  Oanali  whioh  foUowe 
the  valley  of  the  Anton,  and  by  the  aalrigitiea 
of  the  Itehen,  WMeh  extends  to  Wineheeter* 

The  trade  ef  the  deoke  is  aftntially  ineieea* 
hig.  In  1660,  the  tonnage  of  aailing  veaseto 
entered  inwsrde  at  Bonthaakpton  amoimted  to 
I  Bt,466  tons,  that  of  staam  Teseela  to  166,666 
tons.  The  dock  and  railway  aatbotilies  have 
recently  attempted  to  make  Sooihanv ton  the 
6ep6t  for  the  new  Oepa  fierew-iteameis ;  but 
in  this  instance  Plymouth  hafl  fofaetaUed 
Sonthanmtoii. 

Oneof  theltfgeiteoaoh  foetoriesin  Eng- 
land  is  at  Boatbemptoa,  whanoe  eoeehes  of 
the  finest baild  are  preeDund.  ▲eagarfeetoiy 
has  lately  been  bailt  near  the  docket  at  an 
ezpendltors  of  6,0001. 

BOWmOk  The  meek  eonunon  mode  of 
sofwtaig  seed  is  by  eealtaring  it  as  evenly  as 
possible  over  the  ploaghed  snrftee,  ae  it  liee 
in  ridges  from  the  lUongh.  The  hamwa 
foflow,  and  enunbUng  down  the  ridges,  ooTor 
the  seed  whieh  has  frdlen  in  the  hollows  be. 
tweenthen.  It  leqnirea  an  experienced  sower 
to  eeatter  the  eaaot  quantity  orer  agiven  snr- 
fiiee,  withovt  crowding  the  seed  in  one  spot, 
tfid  aOowfaig  too  gre^  hitsrveli  to  another. 
Henee  the  former  who  doea  not  )ii«i««tf  bow 


water  and  molasses  or  brown  sugar  are  added* 
The  nuxtnre  is  stirred  well  every  day,  end 
allowed  to  forment  i  it  is  then  etrained,  salted, 
boiled,  and  skinuaed  until  elarified.  The 
shopkeepers  at  Canton  who  sell  soy  have  large 
platforma  on  the  roofs  of  thefar  houses,  where 
the  jars  for  preparing  soy  are  arranged  and 
iq;KMed  to  the  sun.  The  use  of  soy  is  eaor* 
monsly  large  in  Chinai  it  is  used  as  a  sauoe 
at  almoet  aU  meals*  The  sauce  mede  by  the 
Japanese  is  eaid  to  be  the  best.  The  use  of 
0oy  in  England  ia  but  limited* 

SPAIN.  If  the  inhabitants  would  do  aa 
muoh  with  their  countiy  as  nature  has  done 
/•r  «<,  Spain  would  be  rieh  and  prosperous } 
since  in  climate,  ia  minerals,  and  in  vegetable 
produee,  it  has  many  of  the  elements  of  com* 
mercial  greatness. 

The  most  common  kinds  of  grain  whioh  are 
enltivated  in  Spain  are  wheat,  maize,  barley, 
and  rioe.     Other  objects  of  agriculture  are 
hemp  end  flax,  especially  in  the  baain  of  the 
Ehro,  and  madder  and  saffi-on  on  the  table- 
land of  Cuen^a.    In  the  southern  districts  the 
sugar-eane  and  ootton  are  cultivated.    The 
most  oommon  vegetables  are  onions,  garlic, 
pumpkins,  ououmbers^  melons,  water-melons, 
potatoes,  beans,  and  peas.    Many  friiit-trees 
are  cultivated,  as  almonds,  figs,  pomegranates, 
lemons,  oranges,  pistacbia  nuts,  carobas,  dates 
in  the  southern  districts,  walnuts,  hazel-nutsi 
end  especially  chestnut  trees,  which  in  some 
of  the  northern  districts  cover  large  tracts. 
Olive-trses  occur  in   all  parts,  exeept  the 
northern  mountain  tracts,  and  Uie  vineyards 
are  extensive,  except  on  the  most  elevated 
regione.    Several  of  the  Spanish  wines  are 
considerable  articles  of  commerce,  as  Xeres 
(Sherry),  Malaga,  Alicante,  Malvasia,  Tinto, 
and  Yal  de  PeAas*    Brandy  and  raisins  also 
are  articles  of  export.    Among  the  wild  trees 
are  the  sweet- acorn  oak,  the  cozlctaree,  the 
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kermes  oak,  and  the  suinacfa-troe.  On  tJie 
Montaiias  de  Astoxias  and  Aralar,  and  also  on 
the  western  ofE^ts  of  the  Pyrenees,  there  are 
large  forests  of  fine  timber-trees.  The  U- 
qnorioe-plant  is  abundant  in  the  vidnity  of 
Sevilla  and  near  the  mouth  of  the  Ebro,  and 
the  prepared  jnioe  is  sent  to  aUparts  of  Europe. 

The  sheep  axe  noted  for  their  fine  wool, 
which  forms  an  important  article  of  export 
[Mesta.]  In  no  conntzy  of  Europe,  except 
Italy,  is  so  much  silk  obtained  as  in  the 
eastern  and  soothem  ports  of  Spain.  The 
cochineal  insect  has  been  reared  of  late  years 
in  Andalusia,  Oranada,  and  Estremadura,  and 
thrives  well.  Bees  are  very  abundant,  and 
much  honey  and  wax  are  obtained. 

Spain  abounds  in  minerals.  Gold  and  silver 
are  known  to  exist  in  several  places.  Platinum 
and  copper  are  met  with.  A  rich  mine  of 
quicksilver  is  worked  near  Almaden.  [Auu- 
2>EN.]  Lead  is  very  abundant,  especially  in 
the  Sierra  de  Gador.  Iron  ore  is  very  abun- 
dant in  the  Sierra  de  Aralar  and  other  places. 
There  are  also  tin,  calamine,  bismuth,  cobalt, 
alum,  vitriol,  and  sulphur.  In  some  parts 
lai^  quantities  of  sidtpetre  ace  collected. 
Coal  occurs  in  the  Montaiias  de  Asturias  and 
in  the  Sieira  Morena,  but  it  is  not  much 
woiked.  Many  kinds  of  marble  are  got  in 
Catalonia.  Several  precious  stones  are  found, 
as  rubies,  topazes,  amethysts,  turquoises,  and 
garnets.  Salt  is  got  near  Cardonain  Catalonia, 
from  the  lagune  called  the  Albufera  de  Va- 
lencia, and  from  the  sea-water  along  the  coast 
between  Cape  Trafalgar  and  the  boundary  of 
Portugal. 

Few  countries  of  Europe  equal  Spain  in 
natural  commercial  advantages,  wheUier  we 
consider  its  situation  or  its  products.  The 
coasts  are  extensive,  and  the  ports  numerous 
and  commodious ;  the  inhabitants,  inured  to  a 
warm  climate,  visit  the  tropical  regions  with 
comparative  safety;  yet  it  is  far  behind  most 
other  countries  of  Europe  in  commercial  im- 
portance. During  the  17ih  century  most  of 
the  Spanish  trade  with  America  was  carried 
on  in  Dutch  or  English  vessels ;  and,  with  the 
exception  of  wine,  wool,  and  oil,  few  if  any  of 
the  productions  of  the  Peninsula  found  their 
way  to  that  market  About  the  close  of  the 
last  century,  under  the  enlightened  administra- 
tion of  Count  Florida  Blanca,  Spanish  com- 
merce rerived,  and  several  manufactures  were 
established  throughout  the  country.  These, 
however,  were  all  destroyed  during  the  Penin- 
sular war,  and  the  subsequent  separation  of 
the  American  colonies  from  the  mother 
countiy  has  completely  annihilated  the  mari< 
time  trade  of  Spain.  At  present  Catalonia  is 
almost  the  only  province  of  Spain  where  manu- 


foctnriag  18  earned  on  to  waj  extent  Tfae 
chief  exports  of  Spain  consist  of  wines,  diiad 
fruits,  oozny  oil,  wool,  quicksilver,  lead,  and 
some  iron.  The  silk  of  Valencia,  which  is 
equal  to  that  of  Italy,  is  bought  l^  ibe  French 
manufftBtnrers. 

Cadiz  is  the  chief  port  in  Spain;  aboot 
3000  vessels  arrived  there  inl849.  The  next 
in  rank  are  Barcelona,  Carthagena,  Conumi, 
and  TaxTBgona. 

The  British  produce  and  mannfactoxes  ex- 
ported to  Spain  in  1849  amounted  in  value  to 
623,126/. 

SPAB.  This  name  is  given  in  mineralogy 
to  a  great  number  of  cxystaQised  earthy  ind 
some  metallic  substances,  but  chief!(y  the 
former.  Thus  calcareous  spar  is  ciystiJIisal 
carbonate  of  lime;  fluor-spar,  fluoride  of  eil- 
dum ;  heavy  spar,  sulphate  of  baxytes,  to. 
By  miners  the  term  is  frequently  used  ilooe, 
to  express  any  bright  cxystalline  substance; 
but  in  mineralogy,  strictly  spealdng,  it  is 
never  so  employed. 

SPEAKINa  TUBES.  Instnmenta  for 
AnoMmg  the  human  voice  to  be  heard  at  • 
great  distance  appear  to  have  been  knovnto 
the  ancient  Chinese.  The  modem  speaking- 
trumpet  i^ipears  to  have  been  an  invention  of 
Sir  Samuel  Holland,  in  the  year  1670.  This 
first  trumpet  was  of  g^ass,  2  feet  8  inches  long; 
and  he  afterwards  made  one  of  copper,  n- 
curved  in  the  foim  of  a  common  trumpet  Its 
total  length  was  16  feet  8  inohes,  the  UiKe 
end  19  inches,  and  the  small  end  2  inches  in 
diameter.  With  this  the  voioe  was  heard  aboot 
a  mile  and  a  half.  Motland  made  auotiieroi 
the  same  form,  still  larger,  and  two  others  of 
the  straight  foim,  and  6  feet  and  a  half  long. 
With  the  latter  a  man  could  make  himaelf 
heard  a  mile  and  a  half;  and  with  one  of  tho 
largest  tximipets,  txied  at  Deal  Castie,  the 
voice  was  condneted  a  distance  of  between  two 
and  three  miles  over  the  sea. 

The  effidenoy  of  the  speaking'txumpet  0 
generally  ascribed  to  the  repeated  reflectioD  of 

the  sound  from  side  tosideinpassiogthiDaip 
it,  and  its  ultimate  reflection  from  the  ma^ 
of  the  trumpet,  in  suoh  a  way  as  «>^^ 
collect  the  rays  of  sound  into  t^^oMtt^^ 
tance,  or  to  project  them  fonrard  in  pefMlg 
lines,  instead  of  allowing  them  to  drrvge  ID  ^ 
directions.  But  Sir  John  Leslie  aeoounta  nr 
iteeffectinthe  foUowing7nMiB«r.— *Thetnhe, 


byits  length  and  naxiownees, detains  theefltf 
of  air,  and  has  the  same  effeet  as  if  i^  r 
minished  the  volubiU^  of  Uist  floi^  ?  f' 
creased  its  density.*  «TheoigaDseftf**^ 
tion,'  he  continues,  •  strike  with  «»«*Jlrv 
foiee;  and  the  pulses,  tiius  rigorously  «*JJJJj7 
are  from  the  nfleoted  tan  of  tiie  apenm 
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finally  enabled  to  escape,  and  to  spread  them- 
selves along  the  atmosphere.'  The  effect  of  a 
speaking-trumpet  is  the  same,  whether  the 
metal  tube  be  used  simply,  or  wrapped  round 
in  such  a  way  as  to  prevent  vibration.  It  is 
also  heard  at  the  same  distance  when  the  inner 
surface  is  lined  with  linen  or  woollen  cloth  to  di- 
minish reflection ;  and  the  range  of  a  cylindri- 
cal trumpet  is  the  same  as  that  of  a  conical  one. 

The  most  valuable  speaking  tubes,  how- 
ever, are  not  those  which  are  intended  to 
convey  sound  to  a  great  distance,  but  those 
intended  to  aid  persons  whose  sense  of  hear- 
ing  is  defective.  Something  has  been  said 
on  this  subject  under  Acoustics.  The  prin- 
ciple of  the  SoNiFBBOW,  described  in  that 
article,  pervades  all  instruments  of  this  kind ; 
they  collect  and  concentrate  the  waves  of 
sound,  so  as  to  make  them  impinge  upon  the 
tympanum  of  the  ear  with  greater  force.  They 
are  in  principle  the  reverse  of  the  speaking 
trumpet;  for  in  this  the  sound  proceeds  from 
the  small  end  to  the  larger,  whereas  in  speak- 
ing tubes  or  ear  trumpets  it  proceeds  from  the 
large  end  to  the  small.  Many  varieties  are 
made,  under  the  names  of  awridea,  ear-comeUf 
ear-eonehe*,  convenation'tubes,  Utble-aoniferaSj 
Acy  adapted  to  different  requirements  of  par- 
tially deaf  persons.    See  also  Sonoketeb. 

Ik  has  lately  been  found  that  gutta  percha^ 
bo  invaluable  for  many  other  purposes — is  the 
best  of  all  materials  for  speaking  tubes,  since 
it  conveys  the  pulses  of  sound  with  surprisingly 
little  diminution  of  intensity.  In  diurohes, 
in  ships,  in  warehouses  and  factories,  and  in 
various  other  buildings  and  places,  gutta  percha 
speaking  tubes  are  now  used  to  a  considerable 
extent.  The  mode  of  applying  these  tubes  to 
the  assistance  of  partially  deaf  persons  in  a 
chnrch  ia  curious.  A  ftmnel  of  the  material 
ia  plaoed  either  inside  the  pulpit,  quite  out  of 
sight,  or,  if  ornamented,  in  front  of  the  pulpit, 
so  as  to  come  immediately  beneath  the  d^. 
A  tube  from  this  funnel  then  passes  down- 
wards beneath  the  floor,  and  is  carried  along 
the  aisles,  with  branches  off  on  each  side  to 
the  pews  occupied  by  people  of  defective 
hearing.  The  termination  of  the  tube  is  all 
that  ttpfiean  in  sight,  and  the  ivory  ear-piece 
being  applied  to  the  ear,  the  slightest  whisper 
of  the  preacher  is  clearly  heard. 

SPECIFIC  GRAVITY,  or  more  properly 
Specifio  Weight,  is  the  Weight  of  any  gas, 
Hqoid,  or  soUd,  under  some  given  volume,  as  a 
cubic  foot,  a  cubic  inch,  Sse.  Distilled  water 
is  the  substance  usually  employed  for  the 
pfinpose  of  comparing  together  the  weights  of 
all  substances  except  the  gases ;  and  because 
the  volume  of  any  substance  varies  with  its 
temperature,  in  determining  from  experiment 


the  specific  gravity  of  any  substance,  the 
weight  under  a  given  volume  is  reduced  to 
that  which  it  would  become  at  one  constant 
temperature. 

In  the  Parliamentary  Regulations,  which 
were  made  in  1825,  a  cubic  inch  of  water  is 
stated  to  weigh  252.458  troy  grains,  the  tem- 
perature being  62**  Fahrenheit,  and  the  height 
of  the  barometrical  column  80  inches;  and 
7000  troy  grains  aro  made  equivalent  to  one 
pound  avoirdupois ;  hence  it  follows  that  a  cubic 
foot  of  water  should  weigh  097.136  ounces. 
This  number  is  sufficiently  near  1000  to  make 
it  very  proper  that  it  should  be  adopted  for  the 
specific  gravity  of  water,  since  a  change  in  the 
value  of  the  avoirdupois  ounce,  which  would 
be  scarcely  appreciable  in  the  ordinary  trans- 
actions of  commerce,  would  render  the  oimce 
an  accurate  and  convenient  unit  of  weight, 
while  the  cubic  foot  constitutes  the  unit  of 
volmne.  "^ 

On  the  Continent,  since  the  employment  of 
the  decimal  scale  of  weights  and  measures  has 
become  general,  the  cubic  centimetre  (.061028 
cubic  inches  English)  is  the  unit  of  volume, 
and  the  gramme  (15.407  troy  grains)  is  the 
unit  of  weight;  the  gramme  having  been  de- 
termined by  the  weight  of  a  cubic  centimetre 
of  distilled  water  of  the  temperature  at  which 
its  density  is  a  maximum  (88.25°  Fahrenheit). 

The  hydroatatio  balance  which  is  employed 
in  determining  the  specific  gravities  of  bodies 
is  constructed  similarly  to  an  ordinary  balance, 
but  with  as  much  delicacy  as  possible;  and  a 
particular  contrivance  is  adopted  in  order  to 
ascertain  the  weight  of  any  substance  within, 
for  example,  one-hundredth  part  of  a  grain. 
Thus,  from  the  lower  part  of  the  scale  con- 
taining the  substance  to  be  weighed,  there  is 
suspended  a  brass  wire,  whose  volume  and 
weight  have  been  previously  determined,  and 
part  of  its  length  enters  into  water  which  is 
contained  in  a  vessel  underneath  the  scale. 
The  scales  with  this  wire  thus  attached  to  one 
of  them  being  ixreviously  put  in  equilibrio 
when  the  surface  of  the  water  is  at  a  certain 
mark  on  the  wire,  the  substance  to  be  weighed 
is  introduced  into  the  scale  above  the  wire, 
and  weights  are  placed  in  the  opposite  scale 
till  one  grain  more  would  be  found  too  great : 
then  gently  raising  the  whole  balance  till,  by 
the  increase  of  the  weight  on  the  side  of  the 
scale  containing  the  substance,  in  consequence 
of  a  greater  portion  of  the  wire  being  out  of 
the  water,  an  equilibrium  takes  place.  The 
wire  being  graduated  so  that  100  divisions  cor- 
respond to  a  weight  equal  to  one  grain,  tiie 
number  of  graduations  on  it  between  the  sur- 
face of  the  water  and  the  fixed  mark  before 
mentioned  will  enable  the  experimenter  to 
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determine  the  number  of  hondredtfas  of  a 
grain  by  which  the  weight  of  the  substance  in 
the  scale  exceeds  the  number  of  grains  ahready 
jjlaced  in  the  opposite  scale. 

The  weighing  process  varies  in  its  details 
according  to  the  kind  of  substance  to  be 
weighed.  Thus — a  solid  which  is  heavier  than 
water,  a  solid  which  is  lighter  than  water,  a 
solid  which  is  soluble  in  water,  a  solid  which 
will  imbibe  water  without  being  dissolved,  a 
solid  in  the  form  of  sand  or  powder,  a  liquid, 
a  gas  or  vc^our — ^all  require  peculiar  methods 
for  determining  their  specific  gravity ;  methods 
which  are  fully  described  in  treatises  on  Hydro- 
statics, but  which  we  need  not  dwell  upon  here. 

The  following  are  the  specific  gravities  of 


60^  Fahr.»  and  a  barometrical  prossm  of 
80  inches :  atmospheric  air  being  taken  is  i 
standard,  or  =  1-000  :^ 

Hydrogen 0-070 

Ammoniacal  gas 0*500 

Aqueous  vapour •  •  •    043ft 

Do.  (in  contact  with  water 

at  212'' Fahrenheit) 04U 

Nitrogen O-OOO 

Atmo«ipherical  air 1*000 

Oxygen 1*11 1 

Muriatic  acid  gas 1-284 

Carbonic  acid  gas 1-519 

Nitrous  oxide  gas \    1-527 

(laughing  gas) J  to  1-6U 

Chlorine 2-501 

Iodine,  vapour  of 6-f'TS 


several  airs  and  gases,  at  a  temperature  of 

The  following  are  the  apeoific  gravities  of  Tariooa  liquids  and  aolida,  at  a  temparsture  of 
60°  Fahr.,  a  pressure  of  UO  inches,  and  water  being  =:1<000 : — 


Naphtha 0*708 

MtheVf  muriatic 0-730 

Do.,        nitric 0*009 

Alcohol,  pure 0*706 

Water,  at  212°  Fahr.  . .  0.056 

Do.,  at  60° 1-000 

Sea-water 1-026 

Beer 1.023 

Port  Wine 0.007 

Oil  of  turpentine 0*870 

Whale  oil 0.023 

Muriatic  acid 1.104 

Nitric  acid 1-217 

Sulphuric  acid  (pure)  .  1*648 
OumSf  Animal  SuManceif  dc. 

Indigo 0*769 

Butter 0-942 

Bees-wax 0-960 

Camphor 0*089 

Blood 1*028 

Milk 1-032 

Copal 1.000 

Mastic 1.074 

Gamboge , 1*222 

Opium 1*336 

Honey 1-4IK) 

Gum  arabic 1*452 

White  sugar 1*606 

Ivory 1*826 

Woods, 

Cork , 0-240 

Poplar 0383 

Yellow  Pine 0-440 

Spruce  Fir 0-518 

Larch 0-530 

Willow 0-685 

Elm 0-588  to  0-800 

Lime  or  Linden-tree  . .  0*004 
Cedar,  from  Palestine  .  0.613 

Mahogany 04)37  to  1.003 

Teak 0.666 


Walnut-tree 0*671 

Elder 0*695 

Oak,  English . . .  0*748  to  0*760 

Beech 0*868 

Box,  French 0*012 

Olive 0*927 

Logwood 0*981 

Heart  of  Oak,60  yean  old  1>170 

Ebony 1*177 

Vine 1.82T 

Box,  Dutch 1*828 

Lignum  Yitfle 1*888 

Pomioe-stone 04^15 

Gunpowder    (cloaely 

shaken) 0*082 

Amber 1*076 

CannelCoal 1*870 

Slate  coal,  English .  . .  1»250 

to  1*870 

Phosphorus 1*T14 

Nitre 1*900 

Brick 9.000 

Sulphur  ^native) 2*088 

Gypsnm  (opaque) 8*168 

Porcelain  fchina) 2*885 

Stone  (paving)..  2416  to  2-460 

Flint 2.590 

Camelian a-600 

Glass 3*642  to  2*892 

Marble 2*649  to  2*888 

Brazil  Pebbles 2-653 

Granite  (red  Eg^-pttan)  2.654 
Quaita  (oiystallised) ..  2*655 

Agate 2*667 

Slate  (eommon) 9.672 

Alabaster 9*762 

Emerald  (from  Peru) ..  9*770 
Chalk  (British)  2*667  to  9*784 

Talo  (Musoovy) 9*769 

Basalt, 9*864 


Hone  ( white),  razor. . .  2-^TC 
Lapi84azuU  .  .  .9*767  to  3-0»l 
Limestone  (  white  6uor)  .1-196 

Diamond 8444  to  5-Ml 

Beryl 8M9 

Adamantine  Spar 9>i^ 

Sapphira 8-094 

Ganiat 44ii>' 

Topaz 4^11 

VermiUon 44^» 

Buby 4-*^' 

Sodium OM^ 

Potaaaiani «'« 

Antimony 4-^ 

Molybdena 4-7» 

Manganeae ^'^ 

Copper  ( from  GomwsUj  ^^ 

Tungaten ^^ 

Uranium 6440 

Zine 6*668  to  7-191 

Iron  (eaat).... 7*157 to 7-«tf 

Tin(pu») T-»l 

Iron  (forgad)..746DtoT.T^ 
Copper  (native)  7400  to  7.»10 

Niekel  (molten) f^' 

Cobalt  (molten) '^** 

Steal 7418to7^ 

Braia 7*824  to  ^W* 

Mev0ary(pi«oipitatoH)''^ 
Copper (wira-drawa).*  ^"^"^ 

Biamuth  (native) 9^ 

Merouiy  (  brown  einDa- 

bar)... iWi* 

Silver  (hamttei«d)....10-Atl 

Lead  (molten) H-^^ 

Mennuy  (fluent) 1*^ 

Do.  (ooagaaled) I^^ 

Q<rid I5*7()6to4WW 

Platinvm  (pvvifled).  *.19^ 
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The  most  conTenient  method  of  obtamhig 
the  speeiflo  gravitiefl  of  flnidB  Is  hy  means  of 
what  chemists  call  a  <  thousandgndn  bottle.' 
This  Is  a  bottle  of  a  globtdar  fonn,  with  a 
groand  glass  stopper,  so  adjusted  as  to  contain 
exactly  1000  grains  of  distilled  water,  at  the 
temperatm-e  of  60^  Fahr.,  and  accompanied 
by  a  weight,  which  is  an  exAct  connterpoise 
for  the  bottle  when  thus  filled.  In  order  to 
determine  the  specific  gravity  of  a  fiuid  by 
this  means,  it  is  simply  necessary  to  fill  the 
bottle  with  that  fluid  at  the  temperature  of 
60*",  and  place  it,  together  with  the  adjusted 
weight,  in  the  opposite  scales  of  a  delicate 
balance ;  then  the  number  of  grains  which  it 
will  be  found  necessary  to  add  to  one  of  the 
scales,  in  order  to  produce  equilibrium,  will  be 
the  diJOference  between  the  specific  gravity  of 
the  fluid  and  that  of  water,  taken  at  1000. 

SPECTACLES.  The  mention  of  magni- 
fying-glasses  by  Roger  Bacon,  who  died  about 
1292,  justifies  the  supposition  that  something 
like  what  are  now  called  spectacles  were  in  use 
at  least  sereral  years  earlier.  Extensively  as 
these  useful  instruments  are  employed,  there 
can  be  no  doubt  that,  were  the  subject  more 
generally  understood,  the  amount  of  advantage 
obtained  from  them  would  be  greatly  aug- 
mented. The  eyes  of  an  individual  whose 
sight  is  much  tried  often  receive  the  most 
serious  injury  firom  improper  delay  in  the  use 
of  speetacles ;  while  the  sight  of  many  persons 
is  prematurely  worn  out  by  the  use  of  glasses 
of  too  high  a  power,  or  too  short  a  focal 
length.  The  use  of  a  single  reading-glass  in- 
stead of  spectacles  is  veiy  injurious;  since,  by 
occasioning  one  eye  to  be  more  used  than  the 
other,  the  focal  lengths  of  the  two  are  rendered 
unequal.  The  unsteadiness  of  the  glass  is 
also  a  disadvantage.  Varieties  in  the  con- 
formation of  the  eyes,  and  in  the  manner  and 
degree  in  which  they  are  aiTected  by  use, 
render  it  impossible  to  lay  down  any  rule  for 
the  focal  length  of  convex  glasses  for  persons 
of  a  given  age. 

It  is  Tery  essential  that  the  frame  of  the 
speetacles  should  fit  comfortably  to  the  head, 
and  be  of  such  a  form  as  to  bring  the  centre  of 
each  lens  exactly  opposite  the  centre  of  the  eye 
it  is  intended  to  serve.  The  endless  variations 
met  with  in  the  width  between  the  eyes,  the 
total  width  of  the  head,  and  the  form  of  the 
nose,  render  it  frequently  difficult  to  suit  an 
individual  out  of  even  a  very  large  stock. 
Convex  spectacles,  being  used  for  viewing 
near  objects,  may  generally  be  placed  lower 
down  upon  the  wearer's  nose  than  those  used 
by  short-sighted  persons.  The  oval  form  is 
nsQaBy  preferred  for  the  lenses,  because  it 


a  lateral  direction,  without  ghing  unneoessaiy 
weight 

OChe  J^erueopie  Spectades  of  Dr.  WoUaston 
were  contrived  In  order  to  allow  considerable 
latitude  of  motion  to  the  eyes  without  fatigue, 
by  conforming  the  shape  of  the  glasses  to  that 
d  the  eyes.  This  is  effected  by  the  use  of 
lenses  either  of  a  meniscus  or  a  concavo-con- 
vex form,  the  concave  side  being  in  both  cases 
turned  towards  the  eye.  Divided  spectacles, 
each  glass  consisting  of  two  half-lenses,  are 
sometimes  used,  the  upper  half  of  each  glass 
being  occupied  by  a  concave  lens,  or  one  of 
very  slight  convexity,  for  seeing  distant  ob- 
jects, while  the  lower  half  has  a  strong  mag. 
nifier,  for  examining  things  near  the  eye. 
The  present  Astronomer  Boyal  finds  that  one 
of  his  eyes  refracts  the  rays  of  light  to  a  nearer 
focus  in  the  vertical  than  in  the  horizontal 
plane;  and  this  defect  he  has  succeeded  in 
remedying  by  using  a  double  concave  lens, 
one  surface  of  which  is  spherical  and  the  other 
cylindrical. 

As  an  article  of  manufacture,  the  best  spec- 
tacles are  made  by  the  leading  opticians  of 
London;  but  the  medium  and  inferior  kind 
are  made  on  a  large  scale  in  Birmingham. 

SPE'CULUM.  This  name  is  frequently 
given  to  a  mirror  used  for  any  scientific  pur- 
pose, as  in  a  reflecting  telescope.  If  a  pencil 
of  rays  diverge  from  a  racUant  point  in  the 
axis  of  a  concave  speculum  of  a  spherical  form, 
all  the  raj'S  will,  after  reflexion,  converge  nearly 
to  a  certain  point  in  the  same  axis,  at  which 
the  image  of  the  radiant  point  is  said  to  bo 
formed.  This  point  is  called  the  Foms.  None 
of  the  rays  are,  in  strictness,  reflected  to  tlie 
focus,  but  all  those  which  are  reflected  from 
the  mirror  at  points  very  near  its  intersection 
with  the  axis  fall  extremely  near  it.  The 
image  in  a  convex  mirror  is  always  upright, 
and  in  a  concave  one  always  inverted,  except 
when  the  object  falls  between  the  principal 
focus  (or  middle  point  of  the  radius)  and  the 
mirror. 

The  best  composition  for  the  metal  of  re- 
flecting telescopes  is  a  subject  which  has  been 
much  investigated.  About  70  different  mix- 
tures were  tried  by  the  Rev.  John  Edwards, 
the  particulars  of  which  are  stated  in  the 
•Nautical  Almannc'  for  the  year  1787;  he 
foimd  copper  32,  tin  15,  brass  1,  silver  1,  white 
oxide  of  arsenic  1,  to  form  an  alloy  which  was 
the  whitest,  hai'dest,  most  reflective,  and  took 
tlie  highest  polish. 

In  the  *  Philosophical  Transactions*  for 
1840,  Lord  Rosse,  then  Lord  Oxmantown, 
published  an  accoimt  of  a  speculum  3  feet 
diameter  which  he  had  then  executed;  and 


•QowB  moBt  room  for  the  motion  of  the  eye  in  |  from  this  we  learn  that  after  many  trials  to 
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determine  vhat  oombination  of  meUls  were 
most  useful  for  the  purpose,  with  respect  to 
whiteness,  porosity,  and  hardness,  one  of  cop- 
per and  tin  (the  materials  employed  by  New- 
ton in  the  first  reflecting  telescope)  united  in 
the  proportion  of  1264  parts  of  copper  to 
58'9  parts  of  tin,  was  found  the  best    It  is 
stated  that  the  compound  is  of  admirable  lustre 
and  hardness,  and  has  a  specific  gravity  of 
8*8,  that  of  water  being  1.    Lord  Bosse  has 
subsequently  cast  specula  6  feet  in  diameter,  of 
the  like  composition,  and  each  in  one  piece,  with 
complete  success.    One  of  these  is  moimted 
at  Parsonstown,  in  Ireland,  in  a  telescope 
56  feet  long,  with  which  important  discoveries 
have  been  made  in  the  heavens.  These  specula 
were  cast  in  moulds  made  by  bindiog  together 
layers  of  hoop-iron ;  and  both  the  grinding 
and  the  polishing  were  executed  by  machinery 
which  was  put  in  motion  by  a  small  steam- 
engine.     The  speculum  of  the  largest  tele- 
scope, when  mounted,  rests  on  a  bed  consisting 
of  twenty-seven  triangular  pieces  of  iron,  sup- 
ported at  their  centres  of  gravity  on  the 
comers  of  nine  other  triangular  pieces,  which 
are  also  supported  at  their  centres  of  gravity. 
By  this  contrivance  any  change  in  the  form  of 
the  box  or  tube,  by  warping  or  otherwise,  pro- 
duces no  efibct  on  the  speculum. 

SPELTER    [Zmc] 

SPEBMACETI,  is  a  fatty  material  which 
is  obtuned  from  the  Phyteter  maarocephalus,  a 
species  of  whale,  generally  met  with  in  the 
South  Seas,  but  occasionally  also  on  the  coast 
of  Greenland.  The  spermaceti  occurs  chiefly 
in  the  head.  During  the  life  of  the  animal 
the  spermaceti  is  in  a  fluid  state;  and  on  the 
head  being  opened,  has  the  appearance  of  an 
oily  clear  white  liquid.  On  exposure  to  Uie 
air  ibe  spermaceti  concretes  and  deposits  firom 
the  oil.  They  are  then  separated,  and  put 
into  diffiorent  barrels.  The  head  of  a  whale 
sixty-four  feet  in  length  has  been  found  to 
yield  twenty- four  barrels  of  spermaceti,  and 
from  seventy  to  one  hundred  barrels  of  oil. 
When  brought  to  England,  the  spermaceti 
has  not  a  white  shining  silky  appearance,  but 
a  yellowish  colour,  owing  to  the  presence  of 
some  oiL  To  separate  this  it  ia  filtered, 
pressed,  and  subjected  to  various  operations. 
When  perfectly  pure,  it  becomes  cetine. 

Spermaceti  possesses  the  properties  com- 
mon to  fatty  matters.  It  is  bland  and  demul- 
cent, with  considerable  nutritive  qualities, 
when  taken  internally.  It  was  formerly  much 
used  in  medicine ;  but  it  is  now  chiefly  em- 
ployed externally  as  an  ingredient  in  oint- 
ments and  cerates.  It  i<i  also  largely  used  in 
the  making  of  candles.  4,712  tons  of  sper- 
maceti were  imported  m  1848. 


SPHEBELA.TA.  Spherdain, orhmmeKi 
metal-work,  has  been  found  in  great  profosioo 
among  the  Etruscan  monuments  of  antiquitT. 
Statnes,  busts,  bronzes,  tripods,  vases,  m- 
phone,  basins,  incense  vessels,  shields,  eaiuk- 
labra — all  these  have  been  met  with,  fishioned 
out  of  pieces  of  metal  chiefly  by  the  aid  of 
the  hammer.  This  art  is  supposed  to  htM 
long  preceded  metal-casting,  as  a  mode  of 
manufacture.  In  the  works  of  the  eaili^ 
Greek  poets,  these  hammered  metal  pro- 
ductions are  repeatedly  referred  to.  laiigesar 
faces  of  metal  were  hammered,  thin  plates  vere 
twisted,  ornaments  were  chased,  and  separate 
pieces  were  fastened  together  by  nails  or  livea 
— all  without  the  aid  of  casting  or  soldeiinK. 

SPICES.  The  following  quantities  of  u.r 
principal  spices  were  imported  into  OKSi 
Britain  during  1840  and  1850 :~ 

Cassia  lignea    472,603  lbs.    088,017  lU 
Cinnamon  ..     750,088    „      700,101  « 

Cloves 274,713    „      740,025  „ 

Mace    45,078    „        76,385  „ 

Nutmegs....     224,021    „      812,418  „ 

Pepper    4,706,042    „    8,082,518  « 

Pimento ....  2,884,144  „  2,200,170  ., 
SPINET,  was  a  musical  instrument  of  ti>e 
harpsichord  kind,  formerly  much  in  o»^. 
The  Spinet  had  but  one  string  to  each  nil''. 
which  was  struck  by  a  quilled  jack,  the  1aU*i 
being  acted  on  in  the  usual  maimer  by  a  kej« 
It  was  smaller  than  the  harpsichord. 

SPINNING.  Whatever  be  the  substju)^ 
operated  upon  by  the  spinner,  whether  cotioo, 
wool,  flax,  or  silk,  it  is  necessary  in  the  fi^i 
place  to  lay  the  fibres  or  filameoU  paralM 
with  each  otlier,  so  as  to  form  them  into  s 
soft  continuous  ribbon  or  cord,  sometiini^ 
called  a  sliver.  Excepting  in  the  case  of  fltf* 
this  is  done  by  a  carding  or  oombiog  proo&^'H 
the  object  of  which  is  to  disentangle  and 
straighten  the  tangled  filaments.  If  ^^^  * 
sliver  or  cord  be  firmly  griped  or  compressed 
at  two  points  rather  farther  apart  thaa  tlk< 
average  length  of  its  component  filaments,  it 
may  be  extended  or  drawn  out  to  a  greater 
length ;  the  filaments  sliding  upon  each  other. 
^Vhen  two  or  more  such  cords  have  been  ex- 
tended in  this  way,  until  they  will  stretch  no 
longer  without  separating  or  being  pnU«> 
asunder,  they  may  be  laid  parallel  to  e^^h 
other,  and  combined  by  being  sUgbtijr  ^^^ 
together.  The  compoimd  cord  thus  formed 
may  be  agun  extended  by  stretehing  ^^\ 
ing;  and  the  repetition  of  the  processes  of 
doubling,  twisting,  and  stretching  inll  enable 
the  spmner  to  extend  the  length  and  diminish 
the  thickness  of  the  cord  until  it  bcoQ0«  * 
fine  compact  thread  or  yam. 
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The  primifave  modes  of  spinning  by  the 
spindle  and  distaflf,  and  by  the  spinning-wheel, 
which  are  still  extensiyely  practised  in  the 
East,  and  not  entirely  superseded  in  some 
remote  districts  of  Scotland,  only  enable  the 
spinner  to  produce  a  single  thread ;  but  -with 
the  almost  autdmatio  spinning-machineiy 
which  has  been  called  into  existence  by  the 
cotton  mannfjBctnre,  one  indiridual  may  pro- 
dnce  neariy  two  thousand  threads  at  the  same 
time.  The  history  of  the  series  of  inventions 
by  which  this  result  has  been  giUdually 
attained  is  briefly  noticed  in  the  articles  Abk< 
wiaoHT  and  Cotton  Sfimkino.  In  respect  to 
flax,  the  preliminary  processes  are  described 
under  FlaZ.  As  the  fibres  of  flax  have  not 
tlie  same  tendency  to  mutual  entanglement 
as  those  of  wool  and  cotton,  it  is  necessaiy  to 
moisten  them  with  water  to  make  them 
adhere  to  each  other  during  the  process  of 
spinning,  and  also  to  render  them  more 
pliable  and  easy  to  twist  Until  recently,  cold 
water  was  used  for  moistening  the  flax  for 
machine-  spinning ;  but  the  substitution  of  hot 
water  for  that  purpose  has  been  found  a  great 
improTement  We  must  refer  to  the  same 
article  [Flax]  for  an  account  of  the  present 
efforts  to  improve  and  extend  this  important 
manufacture. 

The  manufetcturs  of  yams  or  threads  of 
silk  is  a  process  essentially  difliarent  from  the 
spinning  of  cotton,  wool,  or  flax.  Instead  of 
combining  a  number  of  short  fibres  into  a 
long  thread,  the  silk-throwster  receives  the 
silk  in  the  form  of  very  long  and  exceedingly 
fine  filaments,  which  merely  need  cleansing 
and  twisting  together  until  the  requtsite 
strength  is  attained.  The  twisting  process  is, 
in  this  case,  called  spiiming.  There  is  how- 
ever besides  the  best  portion  of  the  silk, 
which  is  wound  off  from  the  cocoon,  a  quan- 
tity of  loose  or  JUna  silk,  which  forms  a  soft 
tangled  mass  enveloping  it  This,  with  the 
refuse  of  the  superior  part  of  the  iilk,  under 
the  general  name  of  woito,  is  converted  into 
yams  for  eoaxse  or  inferior  articles,  by  a  pro  • 
cess  very  aimilar  to  that  of  spinning  other 
fibrous  substances.  This  waste  silk  was  for- 
meriy  out  by  a  machine,  to  reduce  its  filaments 
into  short  lengths,  and  then  treated  much  in 
the  same  wi^  as  cotton  wool;  but  the  process 
of  manufacturing  it  into  yams  has  been  re- 
cently much  improved  by  the  adoption  of 
contrivances  similar  to  those  used  in  flax- 
spinning,  by  which  the  filaments  are  heckled 
or  drawn  out  into  a  sliver  without  being  cut 
The  spinning  of  hempen  fibres  into  cordage 
is  described  under  Bopx  Mahxttactubx.  In 
many  of  the  smaller  kinds  of  ornamental 
spoii-worki  oaoutchouo  or  India  rubber  is 


now  largely  uaed.     [Ikdzji  Bubbbb  Manu- 

FACTUBX.] 

SPIRIT,  in  Chemistry.  This  word,  espe- 
cially when  empbyed  by  itself,  is  now  almost 
exclusively  applied  to  spirit  of  wine,  or  alcohol. 
Formeriy  however  the  word  spirit  was  given 
to  most  substances  enable  of  being  vaporised 
and  condensed  by  distillation,  and  to  some  not 
obtained  by  distillation.  It  wUl  be  requisite 
merely  to  name  a  few  of  those  compounds  to 
show  how  extensively  it  was  used,  and  mis- 
applied to  substances  of  very  different  origin 
and  composition.  Thus  nitric  acid  was  called 
Spirit  of  Nitre ;  hydrochloric  acid.  Spirit  of 
Salt;  Sulphurioadd,  Spirit  of  Sulphur;  chlo- 
ride of  tin.  Spirit  of  Libarius ;  solution  of  am- 
monia, Spirit  of  Sal-Ammoniao,  and  so  forth. 

SPUUT-LEYEL,  is  a  tube  of  glass  nearly 
filled  with  spirit  of  wine  or  distilled  water, 
and  hermetically  sesded  at  both  ends,  so  that 
when  held  with  its  axis  in  a  horizontal  posi- 
tion, the  air  which  occupies  the  part  not  filled 
with  the  spirit  or  water  places  itself  con- 
tiguously to  the  upper  surface.  The  tube 
b^g  supposed  to  be  perfectly  cylindrical,  the 
exact  horizontality  of  its  axis  is  ascertained 
by  the  extremities  of  the  air-bubble  being  at 
equal  distances  from  the  middle  point  in  the 
length  of  the  glass.  The  spirit-tube  is  placed 
within  a  brass  case  having  a  long  opening  on 
the  side  which  is  to  be  uppermost,  and  is 
attached  to  a  telescope;  the  telescope  and 
tube  are  then  fitted  to  a  frame,  or  cradle,  of 
brass,  which  is  supported  on  three  legs. 

The  use  of  the  spirit-level  in  accm-ate  sur- 
veying requires  great  care  in  the  adjustment 
of  the  tube  and  the  attached  telescope. 

The  Leveiiing'Su^iiil  lately  in  general  use 
for  finding  the  relative  heights  of  ground  is  a 
rod  consisting  of  two  parts,  each  six  feet 
long,  which,  by  being  made  to  slide  on  one 
another,  will  indicate  diflbrences  of  level  neai'ly 
as  great  as  twelve  feet  The  face  of  the  rod 
is  divided  into  feet,  inches,  and  tenths,  or 
into  feet  with  centesimal  subdivisions ;  and 
a  vane,  or  erosa-piece  of  wood,  perforated 
through  the  middle,  is  moved  up  or  down 
upon  the  rod  by  an  assistant  till  a  chamfered 
edge  at  the  perforation  is  seen  by  the  ob- 
server at  the  spirit-level  to  coincide  with  the 
horizontal  wire  in  the  telescope.  The  rod 
proposed  by  Mr.  Gravat  is  divided  into  hun- 
dredths of  a  foot  by  stripes  which  are  alter- 
nately black  and  white,  and  are  numbered  at 
every  foot  in  the  usual  way  with  figures  large 
enough  to  be  seen  on  looldng  through  th. 
telescope;  the  tenths  of  a  foot  are  indicatei 
by  lines  longer  than  the  others.  A  similar 
staff  has  been  proposed  by  Mr.  Sopwith  and 
Mr.  W.  P.  Barlow. 
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SPIBIT  TBADX.  Tha  BuaofiiflUtre  of 
different  kinds  of  spirits  is  noticed  undor 
Bkakdt,  Distillatiqm,  Qdi,  R0M|  &c 

The  duty  on  foreign  spirits  is  16«.  per 
gallon ;  on  oolonisl  spirits  Ss.  SM.  for  SnglsAd, 
ia.  for  Scotland,  and  8j.  fbr  Ireland.  On 
British  spirits  distilled  in  England  the  duty  is 
78.  iOd.j  in  Scotland,  8<.  6d.,  and  in  Iielalid, 
2«.  8d.  per  gallon—all  estimated  at  proof 
strength. 

The  quantities  of  Bam,  Brandy,  and  Geneva, 
imported  into  Chreat  Britaia  in  1840  and 

1850  were  :— 

1M0L  1M01 

Rum ....  5,806,82T  galld.    4,188,680  galls. 
Brandy.. 4,47O,M0    „        8,237,698    „ 
Genera      471,886    „  837,04*    „ 

The  home-made  spirits  charged  with  excise 

duty  in  the  same  two  years  amounted  to  the 

following  quantities :— ^ 

1849.  lUBk 

England    ..9,102,472 galls.    9,878,790 galls. 
SeoUand.... 6,986,008    „        7,188,666    », 
Ireland  ....6,978,883    „        7^406,066    » 

The  English  spirit  is  made  from  mixtures 
of  malt  with  grain,  molasses,  and  sugar ;  in 
Scotland  more  than  half  is  made  from  pure 
malt ;  in  Lreland  nearly  all  is  made  from 
malt  and  grain  mixed. 

SPITALFIELDS.  No  part  of  I«ondo&  is 
more  remaricably  oonneoted  with  a  partiaular 
manufacture  than  Spitalflelda  is  with  that  of 
silk.  For  many  generatLona  neariy  eU  the 
silk-weavers  of  the  metzopoliB  have  resided 
in  or  near  this  district. 

When  the  Edict  of  Mantes  was  revoked  by 
Louis  XIV.,  in  1680,  many  thousand  silk- 
weavers  were  expelled  from  i^ance,  and 
sought  refuge  in  England.  Stow  writes  :-*- 
<«  Bpittleftelds  and  parts  a^iaoent  became  a 
great  harbour  for  poor  Protestant  stMngefs, 
Walloons  and  French)  who,  as  in  fonner 
days,  so  of  la«»,  have  been  Ibsoed  to  beooma 
exiles  from  thdr  own  eountcy  for  their  religion, 
and  for  the  avoiding  emel  peneeution.  .  •  . 
Great  advantage  hath  aeonied  to  the  whole 
nation  by  the  rich  manufiMstavB  of  weaving 
silks,  and  stu£b,  and  oamlets,  iHiioh  art  Oiey 
brought  along  with  them.*  Tha  xeAigees  in- 
troduced the  various  silk  fkbries  known  by  the 
name  of  luttring$f  aUxmodn^  (roeeute,  mMiu, 
maniuas,,  paduasoyn,  dueapet,  and  tahhUt;  and 
the  silk  manufkctore  of  Spitali&elds  speedily 
became  important. 

From  that  time  to  the  present^  the  Spital- 
fields  weavers  have  been  unfavourably  dis- 
tinguished for  their  petpetual  attempts  to 
pecure  < protection*  for  tiheir  trade  in  every 
possible  way,  reasonable  or  not;  and  the 
statute  book  contains  numerovs  enactments 


bearing  mora  or  less  closel/  on  this  posz . 
Their  wages  have  at  most  periods  been  s&ali. 
and  the  weavers  have  iMien  poor;  but  tkz^ 
is  no  proof  that  matters  were  otberwibe  uLcn 
protective  maasures  were  resorted  to;  uu 
there  is  not  wanting  evidence  that  reaevcu 
energy  is  shewn  by  the  Spitalfields  ma&a- 
facturers,  now  that  all  hopes  of  a  piotecw« 
sjstem  are  abandoned. 

All  the  silk  spun  or  MrotP»  in  this  goudU; 
is  spun  in  large  eBtaUiahxaeate  called  &ilk 
mills,  sitnated  in  different  parts  of  the  eouBtr : 
none  is  spun  in  SpitalfieLds:  it  is  oul}  iLc 
weaving  which  is  here  oonduoted.    The  /raa 
fbr  the  weft  or  crosa-threeds    is    spun  is 
Englandi  but  a  good  deal  of  the  0rga»:u^ 
for  the  warp  or  long  threads  ia  in[^^rte<iirii&^ 
Italy*    The  manufacturer  gives  out  the  orgu^ 
sine  and  tram  to  the  hand>ioom  weaver,  vt.- 
takea  it  to  his  humble  abode,  weaves  it  int 
one  of  the  many  kinds  of  silk  goods,  «o*- 
takes  it  back  to  the  manufaeturer,  who  p«^ 
him  a  certain  slipulsted  price  for  his  Uboer. 
There  are  supposed  to  be  about  l&^V)  aii 
loom^  in  the  Spitalfields  and  Bethnal  Grei3i 
district ;  and  it  is  further  estimated  thiU  ih^ 
less  than  60,000  penons  are  wholly  d^ndeai 
for  their  daily  food  on  the  employmeat » 
these  looms. 

A  School  of  Design  has  been  eetablisiiea 
at  Spitelflelds,  which,  if  fostered  by  the  miaa 
fSwtorers,  may  render  much  serrioe  bj  ia- 
proving  the  taste  of  the  designers  emp^yed 
in  prepsring  patterns  for  the  weavers. 

SPONGE.    The  organic  origin  of  spoqge 
is  a  matter  whioh  lies  beyond  the  scope  of  thd 
present woik  to  tveat;  nor  do  the  simple °^ 
of  sponge  require  much  oommoit^    '^  ^ 
of  sponge  by  surgeons,  in  its  aatursl  state,  ta 
ahaorb  fluids,  needs  no  notice,  but  it  tf  «1^ 
employed  by  them  tmder  the  name  oiBfof 
Tmd,  when  prepared  in  a  particular  maw** 
This  oonsists  in  dipping  the  sponge  in  in^^ 
wax,  and  compressing  it  between  iroa  y^ 
tiU  it  haidena  on  cooling;  it  ia  theeo^^ 
c^drical  or  ether  fbtmft.     The  P>«^  ^ 
introduced  into  einnaes  and  other  atf*^ 
canals,  with  the  intenlicm  of  dilating  then  V 
the  espansion  of  the  ^MBge,  when  ti^  ^ 
melts   by  the   heat  of  the  peii    ^V^ 
Tents  are  however  little  used  l^  aodeA^''' 
geens. 

When  ^onge  has  been  eut  late  P^ 
beaten  in  eider  to  free  H  frotfi  littls  f|^ 
and  sheila,  and  bomt  in  a  doaed  iroo^ 
tiU  it  is  blank  and  friable,  U  U  thee  e«i^ 
Burmi  Sfmge,  and  contains  a  4^*^' 
Iodine.  It  has  been  almost  eomplatelj^vp; 
seded  in  the  treatment  of  Brondbo«ae  in* 
Scrophnla  1^  Iodine  and  ili  pnpanlifl^ 
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SPmKG,  in  Mechaoics,  is  an  elastio  plato 
or  rod,  which  is  employed  as  a  moving-power, 
or  a  regulator  of  the  motions  of  wheel-work; 
also  to  ascertain  the  weights  of  bodies,  or  to 
diminish  the  effects  of  concussion.  The  iise 
of  a  spring  as  a  moying-power  may  be  best 
exemplified  in  its  application  to  watch-work. 
The  main  spring  of  a  watch  is  a  thin  and 
narrow  plate  of  well-tempered  steel,  which  is 
coiled  in  a  spiral  form :  one  of  its  extremities 
is  attached  to  a  pivot  or  axle,  and  the  other  to 
the  interior  circumference  of  the  cylindrical 
box  in  which  it  is  contained.  In  being  wound, 
tJbe  spring  closes  round  the  axle,  and  after- 
wards, in  the  effort  by  its  elasticity  to  recover 
its  former  posidon,  it  tarns  the  cylinder  in  a 
contraiy  direction:  thus  the  chain  which  is 
attached  to  the  exterior  circumference  of  the 
cylinder  and  to  the  fusee  causes  the  latter  to 
revolve. 

A  slender  and  highly-elastio  spring  of  a  like 
form  is  employed  to  produce  a  vibratory 
motion  in  the  balance  ring  of  a  watch.  One 
extremity  of  the  spring  is  attached  to  the  axle 
of  the  balance,  and  the  other  to  some  part  of 
its  drcumference.  The  elastic  power  of  the 
spring  varies  with  the  tension,  and  is  directly 
proportional  to  the  angle  through  which  the 
spring  is  wound  about  the  axle ;  and  thus  the 
vibrations  of  a  spring,  like  those  of  a  pen- 
dulum in  a  peloids!  arC|  are  isochronous. 
The  length  of  the  spring  and  the  diameter  of 
tha  balance  are  increased  hj  heat  and  di- 
minished by  cold ;  consequently,  without  some 
compensating  power,  the  times  of  vibration 
will  vary  according  to  the  changes  of  tem- 
perature* 

SPBINQ. BALANCE,  is  a  machine  in 
which  the  elasU^^  of  •  spring  of  tempered 
steel  ia  enpl^yed  aa  a  means  of  measuring 
weight  or  forcot  Ctee  of  the  simplest  kinds 
of  spring-balance  is  the  Spring  SteeUfwrd^  or 
Pocket  SUet^twd.  This  iustniment  consists 
of  a  helical  spring  placed  in  the  interior  of  a 
tube  of  brass  or  iron,  closed  at  both  ends; 
one  end  of  the  spring  abutting  against  the 
plate  which  closes  the  lower  end  of  the  tube. 
A  rod,  having  a  hook  or  loop  at  its  lower  ex- 
tremity, passes  through  a  hole  in  the  bottom 
of  the  tube,  apd  up  the  inside  of  the  q^tfing. 
At  the  ui^er  end  of  this  rod  is  a  small  plate, 
which  slides  op  and  down  like  a  piston  in  the 
tuba,  and  rests  Dpon  the  upper  or  l^e  end  of 
the  spring;  therefagr  causing  it  to  collapse 
when  a  heavy  body  is  attached  to  the  hook  at 
the  bottom  of  the  sliding  rod.  The  extent  of 
the  motion  of  the  spring,  and  eonsequently 
the  weight  of  the  body  suspended  firom  it, 
are  indioated  by  the  degree  to  which  the  rod 
is  ^Tfn  o»t  ef  tl^e  tubei  to  w)ueh  pui^se 
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a  graduated   scale   is   engraved  upon   the 
rod. 

Msny  improved  varieties  of  spring-balance 
are  now  manufactured;  and  similar  instru- 
ments are  applied  to  many  useful  purposes 
besides  weighing.  Marriott's  Patent  JFeighmg 
Machine  has  a  spring  which  is  a  perfect 
ellipsis,  with  its  longer  axis  laid  horizontally. 
The  stem  to  which  the  ring  for  holding  th^ 
apparatus  is  attached  is  fastened  by  a  nut  and 
screw  to  the  middle  of  the  upper  side  of  the 
spring ;  and  the  rack,  with  the  hook  which 
holds  Ihe  article  to  be  weighed,  to  the  corres- 
ponding point  on  the  lower  aide  of  the  spring. 
The  spring,  rack,  and  pinion  are  inclosed  in 
a  circular  box  at  the  back  of  the  dial-opiate^ 
the  periphery  of  which  serves  as  a  stop  to 
prevent  the  spring  from  being  overstrained. 
A  similar  apparatus,  contrived  by  M .  Begnier, 
has  been  used  as  a  dynamometer,  as  well  as 
a  weighing-machine. 

SPBING,  CABBIAGE.  Various  methods 
are  adopted  for  lessening  the  concussion 
occasioned  by  the  rolling  of  a  wheeled  carriage 
over  a  rough  .road.  One  of  the  simplest 
means  is  that  often  adopted  in  light  carts,  of 
suspending  the  seat  from  the  sides  of  the 
body  hy  leather  straps  or  lashings.  Next  to 
this  is  the  use  of  straps  to  suspend  the  body 
itself,  an  expedient  which  seems  to  have  been 
occasionally  resorted  to  from  a  very  early 
period.  To  remedy  the  defects  of  the  primi- 
tive shmg  carriage,  it  Vas  desirable  to  render 
the  pillars  from  which  the  straps  were  sus- 
pended somewhat  elastio.  This  could  not  be 
readily  effected  with  wood,  because  the  pillars 
were  necessarily  short,  and  therefore  stiffl 
Hence  arose  the  use  of  elastio  steel  supports, 
which  have  graduaUy  assumed  the  form  now 
well  known  as  C -Springs.  These  were  for- 
merly used  for  almost  all  kinds  of  carriage- 
springs  ;  but  the  great  improvement  of  our 
roads  has  made  way  for  the  introduction,  in  all 
stage  coaches,  and  in  many  private  carriages, 
of  the  more  c(»npact  straight  and  eUiptio 
springs. 

Carriage-springs  are  usually  formed  of  se- 
veral thin  plates  of  steel,  of  various  lengths, 
so  laid  and  fastened  together  that  the  spring 
shall  be  thick  in  the  centre,  or  at  the  end  by 
which  it  is  fixed,  and  thin,  or  oonsisting  of 
only  a  single  piatey  at  the  end  or  ends  where 
the  greatest  play  is  required.  The  steel  wed 
is  of  coarse  quali^,  and  has  little  earbon  in 
its  oomposiUon. 

Coaoh-makers  apply  diaUnot  aaines  to  a 
great  many  varieties  of  springs.  The  straight 
spring,  if  single,  or  acting  only  on  one  side  of 
the  point  at  whieb  it  is  fixed,  is  teehnieally 
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EiboiO'Spring  is  a  straight  spring,  acting  on 
both  sides  of  the  fixed  point.  EUipHc  Springt, 
which  are  usually  but  little  curved,  are  used 
single  in  some  carriages,  between  the  axle 
and  the  framework.  Elliptic  springs  are  often 
used  in  pairs  under  the  name  of  Nut-Cracker 
Sprittfft,  the  two  springs  being  hinged  together 
at  each  end,  so  as  to  form  a  long  pointed 
ellipsis.  C- Springs^  which  are  chiefly  used  in 
private  carriages,  usually  consist  of  two-thirds 
of  a  drcle,  lengthened  out  into  a  tangent; 
the  tangent  being  laid  horizontally,  and  bolted 
down  to  the  framework  of  the  carriage.  Tele- 
graph Springs  are  combinations  of  straight 
springs  in  sets  of  four.  JHUntry-Springt  are 
another  combination  of  straight  springs  used 
for  the  two-wheeled  carriage  called  a  tUbury. 
DetmetSprlngt  are  a  combination  of  three 
straight  springy,  two  of  them  placed  across 
the  axle,  and  attached  at  their  fore  ends  to 
the  shafts  or  the  framing  of  the  body,  and 
the  third  placed  transversely,  suspended  by 
shackles  from  their  hinder  extremities,  and 
fastened  to  the  body  at  its  centre.  To  meet 
the  deficiencies  of  the  spring*  in  common 
use,  Mr.  Adams  contrived  one  on  the  prin- 
ciple of  the  bow,  which  wiU  yield  in  any 
direction,  and  may  be  made  capable  of  a4just- 
ment,  by  means  of  screws,  to  a  light  or  heavy 
load. 

SPRUCE  BEER.  This  fermented  liquor 
is  made  from  the  leaves  ^and  *BmtJl  branches 
of  the  spruce  fir,  with  sugar  or  treacle.  There 
are  two  kinds  of  spruce  beer — ^the  brown  and 
the  white— of  which  the  latter  is  considered 
the  best.  In  the  manufacture,  ^sence  of 
spruce  is  fermented  much  ifl^he  same  way 
as  grape-juice  in  wine-making.  In  places 
where  spruce-firs  abound,  a  simple  decoction 
of  the  leaves  and  small  branches  is  used 
instead  of  the  essence  of  spruce.  This  agree- 
able and  wholesome  beverage  is  useful  as  an 
anti-scorbutic. 

STAFFORDSHIRE.  This  county  is  rich 
in  coal.  [Co^l.]  Qypsum  is  quarried  in 
Needwood  Forest  and  in  the  a4jacent  part  of 
the  valley  of  the  Dove ;  the  pure  white  gypsum, 
or  that  slightly  streaked  with  red,  yields 
plaster  of  Paris,  which  is  much  used  in  the 
potteries  for  moulds.  Near  Dudley  is  a  mass 
of  basalt,  locaUy  termed  Rowley  Rag ;  it  is 
quarried  for  mending  the  roads  and  paving 
the  streets  of  Birmingham.  The  ooal-worics 
of  the  oonnty  are  veiy  numerous  and  impor- 
tant ;  in  the  south  they  supply  the  iron  and 
other  hardware  manufactures  of  Birmingham, 
Dudley,  Wolverhampton,  Wednesbury,  Bilston, 
Walsall,  Ste. ;  and  in  the  north  they  supply 
the  Aiel  to  the  Pottery  district  Perhaps  the 
neighbouiliood  of  Binninghai^  is  th«  oheapeBt 


district  for  coals  in  England,  and  the  con- 
sumption is  prodigious.  Ironstone  is  abondant 
in  the  Dudley  coal-field. 

The  canals  of  this  county  are  numeroos. 
The  most  important  is  the  Trent  and  Menej 
Canal,  or,  as  it  is  sometimes  called,  the  Gnni 
Trunk  Canal,  which  crosses  the  county.  The 
Birmingham  Canal  and  the  Birmingham  and 
liverpool  Junction  Canal  may  be  regarded  is 
forming  another  important  Hue,  entering  the 
county  near  Birmingham,  and  passing  through 
the  iron  and  coal  district,  by  Dudley  iiid 
Wolverhampton,  and  then  running  into 
Shropshire.  There  are  several  smaller  lines 
which  belong  to  the  coal  and  iron  districts  of 
South  Staffordshire.  The  county  is  alsoveS 
supplied  with  railways. 

The  manufacturing  towns  of  Staffordshire 
are  numerous  and  important.  The  potteiy 
towns  are  noticed  under  Pottbbizs.  The 
iron  and  coal  works  of  Bilston  and 
Bbomwich  are  noticed  under  those  headings. 
CheadU  has  manufactures  of  copper  in  its 
vicinity.  Leek  is  one  of  the  silk  manufactoriag 
towns.  Lichfield  is  rather  an  agricnltonl 
centre  than  a  seat  of  manufactures ;  and  the 
same  may  be  said  of  Tawnoorth,  Nnrtntlf 
under-Lyne  has  a  considerable  manuiiietniv 
of  hats.  8U^d  is  one  of  the  dep^  of  the 
slioe  manufacture.  TipUm  is  situated  in  the 
centre  of  the  South  Stafibfrdahire  iron  vA 
coal  district,  and  its  present  size  and  is^oit- 
ance  are  quite  modem,  and  have  arisen  fiom 
the  n^id  extension  of  the  iron  manaliKtiire& 
In  TFaltaU  the  inhabitaBts  are  employed 
largely  in  manufactures  of  iron  and  bnss; 
and  there  are  coal-mines  and  freestoee  md 
limestone  quarries  in  the  ndghbouhood. 
IFedneehury  is  also  in  the  heart  of  the  Sooth 
Staffordshire  coal  and  ircm  di^io^  and  it 
has  oonnderable  manuflbctores  of  fira-anas, 
maehmery,  edge-tools,  files,  aorewa,  ^  ^^ 
fferhannpion  produces  largely  jBtnufiMtiires  of 
fire-irons,  tinned  and  japanned  iro&-«are> 
locks,  guns,  files,  screws,  and  a  varied  «f 
other  articles. 

STAINED  GLASS.  [GLiss  PiniTaro.] 

STAIRCASE.  It  was  not  tOl  about  the 
time  of  Elizabeth  that  staircases  began  to  ha 
planned  commodiously  in  this  eonntiy,  and 
made  a  deeoratite  Ibalare  in  llie  interior  of  • 
mansion.  At  a  later  period,  stairoaaes  is 
mansions  of  a  superior  claas  were  made  dia- 
proportionably  spadons,  being  jxpoa  a  ta^ 
as  to  size  with  which  the  apaitnMOta  thai- 
selves  were  not  at  all  ha  keeping.  One  of  the 
most  simple  and  effeettve,  yet  least  cetax^ 
arrangements  of  a  Btahroaae,  m  iba^iAUhiaV 
be  described  by  the  term  Avemu  Skitttifi 
the  stMTS  baing  oonttaed  ia  «  sttri^.fi^ 
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tboagh  Ijirokeii  by  spMes  into  »  soeoeftsioii  of 
flights,  within  what  would  else  be  a  level 
corridor  or  galleiy ;  and  occapying  ita  entire 
width.  Simple  as  suoh  plan  is  in  itself,  it  is 
by  no  means  adapted  to  general  application, 
l^ocaiise,  although  it  requires  only  moderate 
width,  it  requires  considerable  lengtli.  short 
ItighU,  and  ample  spaces  l>etweeu  them,  and 
Ftairs  with  low  risers  and  broad  treads.  In 
pubUo  edifices  or  large  mai^aions,  whatever  be 
the  plan  of  the  principal  staircase,  it  is  gene- 
rally broMcKedj  that  is,  there  is  first  a  wide 
central  flight,  and  then  two  other  uaiTOwcr 
fli'^hts  branching  off  from  it  on  each  side, 
eiihcr  at  right  angles  to  it,  or  as  return  flights 
pai*aDel  to  it;  and  it  is  hardly  necessaiy  to 
obKorve  that  in  all  such  staircases  tlie  foot- 
spaces  are  large  and  there  are  no  winders. 
Tiie  staircase  at  Goldsntiths'  Hnll,  which  is 
p.irtcd  off  from  tlie  vestibule  by  a  glazed 
hcreen,  is  an  example  of  more  than  ordinary 
splendour,  being  lighted  by  a  dome.  The 
new  staircase  at  the  British  Museum  is  also 
of  this  kind. 

The  grand  staircase  of  the  Beform  Club 
House,  London,  is  an  example,  somewhat 
uoasual  in  this  country,  tliough  common 
enough  in  Italy,  of  what  may  be  called  an 
KncJoged  StaireoMe,  The  flights  are  shut  up 
between  walls,  and  consequently  there  is  no 
open  well,  nor  can  tlia  whole  be  seen  at  one 
view. 

The  architectural  efiect  of  a  staircase  will 
greatiy  depend  upon  the  mode  of  lighting  it 
Where  it  is  canied  up  only  one  floor,  the  best 
mode  is  to  light  it  entirely  from  above,  either 
through  a  dome  or  lantern  in  the  ceiling,  or  by 
making  the  upper  part  of  the  walls,  just 
beneath  the  ceiling,  a  oontinned  lantern. 

STAMPING  PRESS.  Many  articles  of 
melal  manufacture  receive  tlieir  form  by 
Btaropiug.  One  half  of  the  irapi-ess  is  on  the 
lower  surface  of  the  hammer  or  falling  weight; 
the  other  half  is  on  the  upper  surface  of  the 
anvil  or  bed;  and  a  piece  of  metal  being 
placed  between  the  two,  it  receives  an  impress 
on  both  sides.  In  maldng  spoons,  ladles,  and 
forks,  the  impress  is  given  to  the  handles  and 
to  the  bowls  or  prongs  by  distinct  operations 
of  different  dies  ;  and  the  pattern  being  thus 
partially  produced,  tlie  articles  are  finished  by 
filing  and  hammering.  There  is,  however,  a 
patented  method  of  stamping  spoons  with  one 
pair  of  dies,  which  produce  the  handle  and 
the  bowl  at  one  time. 

Various  illustrations  of  the  stamping  of 
metals  will  be  met  with  under  Button  Mavu- 
FACTUBB,  Ckasino  OF  Metalb,  and  MniT. 

STANDARD  MEASURES  AND 
WEIGHTS.    MeasQics  »»  WttiM  to  two 
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diadnct  objeots,  the  commercial  and  the  scien- 
tific.   The  wants  of  natural  philhsophy  have 
grown  up  lAithin  the  last  two  centuries ;  while 
so  early  as  Magna  Charta  it  was  one  of  the 
concessions  to  the  grievances  of  the  subject, 
that  there   should  be  one  weight  and  ono 
measure  throughout  the  land.    But  tliough  a 
lew  acts  of  ParUament  were  suflicient,  in  pro- 
cess of  time,  substantially  to  establish  the  po- 
litical rights  which  that  charter  was  intended 
to  grant,  hundreds  of  tliem,  down  to  tlie  pre- 
sent time,  liave  been  ineffectual  in  producing 
the  use  of  one  weight  and  one  measure.  Thin 
unity  was  for  commercial  not  scientific  pur- 
poses ;  and  the  resemblance  of  natural  objucts 
was  supposed  to  be  a  sufficient  reliance  for 
obtaining  it    Some  of  the  old  statutes  ex- 
pressly make  the  inch  to  be  the  length  of 
three  barleycorns,  placed  end  to  end,  round 
and  dry,  from  the  middle  of  the  ear.    Stond- 
ards  were  made  no  doubt  from  tliis  definition ; 
or  at  least  it  was  supposed  that  if  the  existing 
standard  should  be  lost,  the  barleycorns  woald 
enable  its  restoration  to  be  efifectcd.    Tho 
average  length  of  three  barleycorns,  whether 
we  call  that  length  an  inch  or  by  any  other 
name,  among  many  Uionsands,  would  doubt- 
less always  be  the  same  under  similar  condi> 
tions  of  growth. 

A  commercial  standard  might  be  easily 
recovered  fh>m  many  different  modes  of  pro- 
ceeding :  for  example,  the  average  height  of 
the  barometer  at  a  given  place  throughout 
any  period  of  five  yetrs  is  so  nearly  the  same 
from  one  five  years  to  another,  that  a  com- 
mercial staqil^^  might  be  sufficiently  well 
obtained  froi^C^It  would  be  of  little  conse- 
quence if  the  yard  vrere  wrongly  recovered  by 
one-hundredth  or  even  one-tenth  of  an  inch, 
in  any  matter  of  buying  and  aeUing. 

It  is  the  tcltnilfic  standard  at  which  tlie 
government  lias  oeen  aiming  during  tlie  last 
century.  The  object  here  is,  first,  to  moasuro 
the  old  standards  to  the  utmost  accuracy  of 
which  our  senses,  assisted  by  microscopes, 
are  capable ;  secondly,  to  discover  the  means 
of  reconstructing  a  lost  standard.  In  the 
more  delicate  operations  of  natural  philosophy 
and  astronomy,  our  knowledge  cannot  go 
do?ni  to  posterity  unless  they  know  witliin 
the  thousandth  of  an  inch  what  it  is  that  wo 
call  a  yard.  The  public  at  large  has  never 
understood  the  reason  why  ao  much  trouble 
has  been  taken ;  and  perhaps  the  members 
of  different  administrationfl,  while  trusting 
such  investigations  to  men  of  science,  and 
relying  on  them  for  the  whole  eondoot  of  the 
matter,  may  have  wondered  at  the  great  diffi- 
culty which  there  seemed  to  be  in  the  wagr  of 
AmdshiDg.the  ibopl^eepezt  of  all  genantkn* 
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ynth  yazd  Bkeasures  and  ponnil  weights  of  the 
•Bin*  values. 

The  following  ia  the  eiiating  legal  definition 
of  standaids  according  to  the  act  of  1625 : — 

1.  The  straight  line  or  distance  hetween 
the  centres  of  the  two  points  in  the  gold  studs 
in  the  straight  hrsss  rod  now  in  the  custody 
of  the  clerk  in  the  House  of  Commons,  whereon 
the  words  and  figures  'Standard  yard,  1760' 
are  engraved,  shall  he  the  original  and  genuine 
standard  of  that  measure  of  length  or  hneal 
extension  called  a  yard  .  .  .  the  hrass 
heing  at  the  temperature  of  sixty-two  degrees 
of  Fahrenheit's  ihennometer.  The  sot  goes 
on  in  many  words  to  say  that  the  pendulum 
vibrating  seconds  of  mean  time  in  the  latitude 
of  London  in  a  vacuum  at  the  level  of  the  sea 
is  89.1898  inches  of  the  said  standard. 

2.  The  standard  brass  weight  of  one  pound 
troy  weight,  made  in  the  year  1758,  now  in 
the  custody  of  the  clerk  of  th«  House  of 
Commons,  shall  be  the  original  and  genuine 

standard  measure  of  weight. 

The  act  goes  on  to  say  that  the  cobio 
inch  of  distilled  water,  weighed  in  air  by 
brass  weights,  at  62''  of  Fahrenheit,  the 
barometer  being  at  80  inches,  is  eqiul  to 
252*458  gn*is. 

The  last  event  in  the  history  of  this  subject 
waa  the  report  (in  1841)  of  a  oommisaion  of 
men  of  science   appointed  in  1888.     After 
reciting  that  the  standard  yard  was  rendered 
absolutely  useless  by  the  fire  at  the  House  of 
Commons,  and  that  the  standard  troy  pound 
was  altogether  missing,  the  commissionera 
begin  by  recommending  the  total  disuse  of 
all  attempts  to  procure  a  natural  standard,  and 
the  return  to  the  old  plan  of  standards  manu- 
factured in  metal ;  that  four  copies  of  the 
best  existing  representations  of  the  old  stand- 
ards should  be  made,  and  caraftally  compared ; 
that  one  of  these  copies  should  be  hermeti- 
cally sealed,  and  imbedded  in  the  masonry  of 
some  pnblio  building,  mariced  by  an  inscrip- 
tion, and  only  to  be  opened  by  Aet  of  Parlia- 
ment ;  tbat  the  standard  of  oapadty  be  defined 
by  that  of  weight,  not  by  tbat  of  length ;  that 
various  precautions,  minutely  named,  be  taken 
for  the  preservation  and  safe  custody  of  the 
others;  that  the  avoirdupois  pound,  and  not 
the  troy,  be  the  standard ;  that  the  govern- 
ment purehaae  all  the  known  eopies  of  the  old 
standards  which  have  been  noted  in  scientific 
operations ;  that  no  dreumstanoe  would  con- 
tribute so  much   to  the  introduction  of  a 
decimal  scale  in  weights  and  measures  aa  the 
establishment  of  a  decimal  coinage,  which  is 
strongly  leoommended ;  that  the  old  Gunter^s 
Chain  be  preserved  in  the  measurement  of 
to4;  thatftoieatwaof  1,000  or 2,000 ynda 


receive  a  name,  and  be  used  eo-eidiiiately 
with  the  mile,  with  a  view  to  the  gradual  dis- 
use o£  the  latter;  ^.  Steps  have  been  takes 
to  recchrer  a  standard  yard,  Vy  compansoo  of 
the  existing  scalea  which  had  been  compand 
with  the  last  atondard. 

Although  not  diieetly  of  great  impoitaDfle 
to  manufactming  and  trading  aiEuTR,  the 
determination  of  these  standards  is  indinetiy 
advantageous ;  and  the  sulgect  is  st  soy  nte 
worthy  of  more  general  public  attention  tbia 
it  usually  receivea. 

STANNABY.  This  term  sonetimos  de- 
notes a  tin-mine^  sometimes  the  tin-nina  d 
a  district,  sometimes  the  n^  rights  in  respeet 
of  tin-mines  within  such  district  Bat  it  ii 
more  commonly  used  as  including  the  tin- 
mines  within  a  particular  district,  the  tinsen 
employed  in  working  them,  and  the  cBBtoaa 
and  privilegea  attached  to  the  mines,  aad  to 
those  empl<9ed  in  digging  aadpniifying  theon. 

The  great  atannaries  of  England  aie  thoie 
of  Devon  and  Cornwall,  of  which  thestaasiiy 
of  Cornwall  is  the  more  important  1^ 
stannaiiea  of  Comwafl  and  Devon  wen  gnnted 
by  Edward  m.  to  the  Black  Prince,  upoe  the 
creation  of  the  duchy  of  C<»nwaU,  md  m 
perpetually  ittooiporated  with  that  duohr.  b 
general  both  stannsriea  are  under  one  dodi; • 
oi&cer,  called  the  Imd-warden  of  tiie  stm- 
naries,  with  a  sepsimte  vice-wardsn  ibr  e»A 
county.  The  stannary  of  Comwsll  is  subdi- 
vided into  the  stannary  of  Blaekaioie,  in  the 
eastern  parts  of  the  county,  and  tte  staBoaiia 

of  Tywamhaile,  Penwith,  and  Edstoo,  is  tltf 
west 

AH  tin  in  Cornwall  and  DevoD,  whoeiw 
might  be  the  owner  of  the  land,  tiffem  to 
have  formerly  belonged  to  the  king,  by  a  sMp 
peeuBar  to  these  counMes.  King  John,  io 
1201,  granted  a  charter  to  his  tinacs  is 
Cornwall  and  Devonshire,  aathoritiag  tbem 
to  dig  tin  and  turves  to  melt  the  tin  snywbtfv 
in  the  moon  and  in  the  fees  cf  bishops 
abbots,  and  earls,  as  they  had  been  used  and 
accustomed.  This  eharter  was  confimed  t? 
Edwerd  I.,  Bichaid  IL,  and  Heaiy  IV.  b 
Cornwall  the  right  of  dig^ng  In  other  men's 
land  is  now  regulated  by  a  peeoliar  atfg«< 
called  the  custom  of  fcwN^ifi^.  ThisflVtoo 
attaches  only  to  such  land  as  now  i*  ^ 
anciently  was  tPoUfvl,  that  is,  Uuid  dp«  « 
uninclosed. 

As  port  of  the  staanaiy  rights,  the  Poke  «> 
Cornwall,  as  guarantee  of  the  orowni  hif  or 
had  the  pre-emption  of  tin  throogheot  tba 
county,  a  privilege  eoppoeed  ta  have  by 
reserved  to  the  crown  out  of  an  crigiael  "f"' 
of  property  in  tin  mints,  hut  in  medm  tiistf 
itia; 
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The  dudes  ptLjMe  to  the  Dnke  of  Cornwall 
on  the  stamping  or  coinage  of  tin  were  abo- 
lished by  an  Act  passed  in  1886;  and  the 
stannary  oourts  were  remodelled  by  other  Acfts 
in  1880  and  1839.  By  that  of  1839  a  stannaiy 
conrtB'  dnty  of  one  farthing  in  the  pound  ster- 
ling was  imposed  on  tin  and  tin  ore. 

STAPLE.    A  staple,  or  market,  was  the 
term  applied  in  the  middle  ages  to  indicate 
those  marts  both  in  this  country  and  at  Bruges, 
Antwerp,  Calais,  ^.,  on  the  Continent,  where 
the  principal  ptxxlucts  of  a  countiy  were  sold. 
The  stiqples  were  confirmed  or  appointed  in 
England  by  the  king.    AH  merchandise  sold 
for  the  puxpoae  of  exportation  was  compelled 
either  to  be  sold  at  the  staple,  or  afterwards 
brought  there  before  exportation.    This  was 
done  with  the  double  view  of  aecommodatmg 
the  foreign  merchants,  and  also  enabling  the 
duties  on  exportation  to  be  more  conveniently 
and  certainly  collected.    Afterwards  the  word 
staple  was  applied  to  the  merchandise  itself 
which  was  sold  at  the  staple.    The  staple 
merchandise  of  England  at  these  early  times, 
when  fittle  manufacture  was  carried  on  here, 
is  said  by  Lord  Coke  to  have  been  wool,  wool- 
fells  or  sheepskins,   leather,  lead,  and  tin. 
Incident  to  the  staple  was  a  court  called  *  the 
court  of  the  mayor  of  the  staple/    This  court 
was  held  for  the  convenience  of  the  merchants, 
both  native  and  foreign,  attending  the  staple. 
Many  early  enactments  exist  regulating  the 
proceedings  at  the  staple  and  the  court  held 
there ;  most  of  these  were  passed  during  the 
reigns  of  Edward  L  and  Edward  III.     A 
variety  of  other  statutes  were  passed  in  the 
same  and  succeeding  reigns,  in  some  respects 
confirming,  in  others  altering,  the  provisions 
of  the  leading  statute.    As  commerce  became 
more  extended,  the  staples  appear  to  have 
fallen  into  disuse. 

STARCH  (called  also  Farina  and  Faculum) 
is  a  proximate  principle  of  plants,  chiefly 
found  in  the  seeds  of  com  and  pulse,  in  many 
kinds  of  tubers,  and  sometimes  in  wood,  bark, 
and  leaves.  In  all  these  instances  it  is  asso- 
ciated with  other  principles,  which  are  either 
employed  with  it,  or  separated  by  diflerent 
processes,  according  to  the  use  intended  to  be 
made  of  it.  In  wheat  it  is  associated  with 
variable  proportions  of  gluten,  sugar,  and 
gum ;  in  potatoes  chiefly  with  gum  and  sugar. 
It  is  mostly  lodged  ih  the  cells  of  the  cellular 
tissue,  and  consists  of  granules,  always  white, 
generally  of  a  roundish  and  seldom  of  an 
angular  figure.  The  granules  differ  in  size, 
often  in  the  same  seed,  being  generally  smallest 
near  the  circumference.  They  dlfier  also  in 
different  plants.  The  granules  are  lodged 
moBUy  in  the  oellfl  or  compartments  of  the 


celhilar  tissue ;  and  each  granule  consists  of 
a  membrane,  contahilng  a  transparent  colour- 
less material  resembling  gum. 

The  insolubility  of  the  membrane  in  cold 
water  affords  a  means  of  separating  the  starch 
finom  the  gluten  in  wheat  flour,  and  from  the 
fibrous  matter  in  potatoes  and  other  tubers. 
Wheat-flour  is  fbrmed  into  a  paste  with  water, 
and  then  kneaded  under  a  stream  of  water  so 
long  as  the  water  runs  off  of  a  milky  appear- 
ance ;  what  remains  behind  is  chiefly  gluten, 
while  the  water  has  carried  off  the  starch  sus- 
pended in  it;  and  gum,  sugar,  and  some 
phosphatio  salts,  either  dissolved  or  suspended 
in  it.    The  water  charged  with  these  matters 
is  permitted  to  stand  for  a  few  days  in  summer, 
but  for  a  week  or  two  in  winter,  to  allow  the 
acetous  fermentation  to  occur,  by  which  the 
sugar  and  other  principles  are  got  rid  of.  Tlie 
add  liquor  termed  ioitn  is  drawn  off,  and  the 
starch  thrown  upon  sieves,  and  washed ;  the 
bran  and  other  impurities  are  retained  on  the 
sieves,  while  the  starch  is  carried  forward  into 
large  veeaela  called  frames.     In  these  the 
starch  subsides,  and  the  water,  which  has 
become  perceptibly  sour,  drawn  ofl^  and  the 
timet  removed.    The  starch  is  then  washed, 
passed  through  a  sieve,  and  finally  allowed  to 
subside.    Thus  purified  it  is  put  into  boxes 
lined  with  canvas  and  perforated  with  holes, 
by  which  the  superfluous  water  escapes.  After- 
wards it  is  cut  into  squares,  put  on  bricks,  and 
exposed  to  the  heat  of  an  oven,  where  it  splits 
into  irregular  prisms.    When  free  irom  any 
artificial  admixture,  it  is  perfectly  white,  and 
termed  white  Starch  or  French  Starch :  but 
in  general,  azure  (smalt)  or  indigo  is  added, 
when  it  is  employed  for  stiffening  linen,  to 
which  it  imparts  a  more  agreeable  hue  Uian 
the  dull  white  of  that  materiaL 

Starch,  when  pure,  is  nearly  devoid  of  odour 
and  taste.  The  best  bread  is  formed  by  flour 
which  contains  the  greatest  proportion  of 
gluten.  The  relative  proportions  of  starch 
and  gluten  differ  not  only  in  the  different 
oereii  grains,  but  in  the  same  species  or 
variety,  according  to  the  season  when  they  are 
sown,  or  the  manure  which  has  been  applied 
to  the  land.  Starch  exists  in  larger  propor- 
tion in  Carolina  rice  than  in  any  other  grain. 
Potatoes  yield  the  purest  starch,  variable  in 
quantity  with  the  kind  of  potato  used,  the 
mode  of  cultivation,  the  time  of  setting,  and, 
above  all,  the  time  of  year  when  the  process 
is  applied. 

Starch  is  most  extensively  used  in  the  arts, 
but  it  is  little  employed  in  medicine,  except 
for  its  demulcent  properties,  and  as  a  vehicle 
Ibr  opiate  injections.  Some  of  the  calico 
printers  use  a  kind  of  stiffening  material  or 
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Btarcb,  which  they  call  Briiish  jwni,  imd  which 
was  brought  into  use  on  account  of  the  high 
price  of  gum  Senegal;  it  is  prepared  from 
wheat  flour,  and  is  midway  in  quality  between 
common  starch  and  common  flour-paste. 

STATUAKY.  [Sculptube;  Stonb  Ma- 
son jiy.] 

STEAM.  Water  converted  into  steam  oc- 
cupies more  than  1700  times  its  former  space. 
Steam  will  be  produced  at  a  proportionally 
lower  temi>erature  if  we  diminish  the  pressure 
of  the  atmosphere  on  the  water,  which  may 
be  done  either  by  ascending  a  mountain  or  by 
drawing  away  a  portion  of  the  air  by  means  of 
an  air-pump.  When  we  continue  to  apply 
licat  to  ordinary  steam,  under  a  constant  bulk, 
its  elasticity  rapidly  increases,  and  it  is  then 
termed  high-preuure ;  steam  of  the  ordinaiy 
temperature  being  termed  kno-preuure. 

The  following  table  gives  the  temperature 
of  boiling  water  and  the  corresponding  pres 
sures  of  the  air,  measured  in  inches  of  baro 
metrical  pressure. 


CorrefpoBdlng 
prcttureofair. 

31.8 

30. 

28.2 

22.8 

10.2 
9.45 
8.27 
1.07 
1.03 


Hflftt  ot  bOUIng 
water. 

216** 

212 

200 

200 

180 

160 

120 

100 
10 

Calling  30  inches  of  pressure  one  atmosphere, 
we  have  the  following  pressures  for  high  tem- 
peratures : 

Barometer. 

20.8 

50.0 
110.2 
238.4 

The  following  table  shews  the  elastic  force 
of  tlie  vapour  of  water  in  mercurial  inches, 
witli  the  corresponding  temperatures. 

Temp.        E]Mtidt|. 


AtmcMpheres, 
1 
2 
4 
8 


Temperature!. 
212" 

250.3 

203.4 

843.6 


Temp. 

32" 

55 

05 

75 

80 

00 
IOC) 
120 
140 
160 
180 


Elastidtjr. 
0.20 

0.42 

0.63 

0.86 

1.01 

1.36 

1.86 

3.30 

6.77 

0.60 

15.16 


200* 

212 

220 

240 

250 

260 

280 

200 

300 

805 

310 


28.60 

30.00 

35.54 

51.70 

61.00 

72.30 

101.00 

120.15 

139.70 

150.56 

161.30 


Steam  has  lately  been  employed  in  a  con- 
siderable number  of  novel  modes,  as  an 
eQsctive  agent  Ia  the  arts^    A  rexoarkahle 


employment  of  steam  in  charcoal  maloDg  is 
noticed  under  Chascoal.  M.  Yiolette,  in  a 
paper  communicated  to  the  Academy  of  Sci 
ences  in  1848,  states  that  bread  and  biscuib 
may  be  well  baked  by  means  of  a  curreui  of 
steam  at  a  temperature  of  about  400''  Falirtu 
heit  He  also  thinks  that  the  cooking  of  meit 
may  be  effected  by  the  same  agent  Tli« 
extraction  of  wood  vinegar  (pyroligneoas  aciil) 
is  another  process  which  seems  to  oomeiritiiiR 
tlie  same  range ;  and  as  the  temperatore  of 
tlie  steam,  and  consequently  tlie  heatoftLe 
whole  process,  may  be  regulated  at  pleasure, 
it  is  thought  that  tlie  acid  may  be  extracunl 
without  the  empyreumatic  oil  which  usaall; 
accompanies  it  in  the  ordinary  process.  Tlte 
extraction  of  wood  alcohol  (pyroxylic  spirit < 
is  attainable  by  the  same  means.  The  diriog 
of  wood  by  highly-heated  steam  adds  another 
to  the  list  of  proposed  uses. 

STEAM-CARRIAGE.  The  application  of 
the  steam-engine  to  the  purpose  of  locorootioa 
upon  railways,  has  been  noticed  elsevhen'. 
[Railway.]  In  a  steam-carriage  for  use  Qpoo 
a  common  road,  provision  must  be  made  fcf 
passing  over  rough,  soft,  and  constantlr- 
varying  surfaces,  and  for  surmounting  acrli- 
vities  of  considerable  steepness ;  tlie  macbiM 
must  be  provided  with  a  steering  apparaios 
by  which  it  may  be  guided  with  ease  and  cer- 
tainty along  the  sinuosities  of  a  common  roeJ 
or  street,  among  other  vehicles,  and  rotmtl 
sharp  comers;  the  weight  must  be  kept 
within  the  smidlest  possible  limits ;  and  tlie 
machinery  must  be  compacted  within  a  smiU 
space. 

There  were  various  attempts  to  eonstrnct 
such  machines  in  the  last  centuxy ;  bat  tlie 
first  invention  which  claims  notice  is  thit 
patented  in  1802  by  Messrs.  Tievitliick  and 
Vivian,  and  shortly  afterwards  brooght  into 
operation.    Their  carriage  was  moonted  npoo 
four  wheels ;  the  principal  weight  resting  upon 
the  hind  wheels,  which  were  of  large  diameter, 
while  the  fore  wheels,  which  were  used  for  gnid- 
ing  the  carriage,  were  small,  and  nearer  togetlier 
than  the  others.    The  boiler  and  the  steam- 
cylinder  were  placed  at  the  back  of  tlie  hind 
axle,  and  the  cylinder  was  horizontal.   Tbe 
carriage,  shortly  after  tlie  date  of  this  pat<!<nt, 
was  exhibited  in  London  with  sufficient  suc- 
cess to  prove  the  practicability  of  the  inventiop. 
The  inventors,  however,  soon  gave  np  tbeir 
experiments  on  common-road  locomotic?t  ^ 
adapted  their  machinery  to  use  upon  a  nil- 
way. 

For  about  twenty  years  after  the  experimf'*** 
of  Trerithick,  no  steam  carriages  for  conuDon 
roads  were  conatmcted;  hut  nhen  ^  |^ 
jfnmi  state  of  the  tiaiii(£kQ-toi4a  nd^^ 
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steam-loeomodoD  more  practio«ble  npon  them, 
Bteam-oairiBge  projectorg  arose  in  rapid  buc- 
cessioii.  Mr.  Griffith's  steam-carriage,  pa- 
tented in  1821,  bad  the  boiler  and  macbineiy 
suspended  firom  tlie  framework  by  chains  and 
helical  springs.  Mr.  David  Gordon's  machine, 
patented  in  1822,  had  its  wheels  surrounded 
by  cogs  or  projecting  teeth.  Another  macliine, 
hj  the  same  inventor,  had  two  long  propellers 
or  legs,  intended  to  obviate  the  supposed  ten- 
dency of  wheels  to  slip,  when  ascending  a 
slope.  Of  others  who  have  invented  and 
built  steam-carriages  between  1824  and  the 
present  time,  the  names  of  Goldsworthy  Gur- 
ney,  Burstall  and  Hill,  W.  H.  James,  Walter 
Hancock,  Summers  and  Ogle,  Messrs.  Heaton, 
Dr.  Church,'  Dance  and  Field,  Squire  and 
Maoerone,  Scott  Russell,  Hills,  and  Sir  James 
Anderson,  are  the  most  prominent,  although 
many  others  have  appeared  upon  the  field. 
Several  of  these  inventors  have  produced 
carriages  capable  of  maintaining  an  average 
speed  of  from  ten  to  twelve  miles  per  hour  for 
considerable  distances,  and  a  much  more  rapid 
rate  of  motion  for  a  short  time ;  and  some 
have  succeeded  in  performing  extensive  jour- 
neys with  their  steam-carriages.  The  greatest 
amount  of  success  yet  attained  was  in  a  steam- 
carriage  constructed  by  Mr.  Gumey,  and 
brought  forward  by  Mr.  Charles  Dance,  who 
established  a  regular  steam-conveyance  be- 
tween Gloucester  and  Cheltenham ;  but  com- 
mercial £Edlnre  has  hitherto  attended  all  these 
attempts. 

The  forms  of  apparatus  in  these  carriages 
are  of  course  various.  As  to  the  boiler,  the 
essential  requisites  are  the  power  of  generating 
steam  very  rapidly;  strength,  to  secure  it 
from  explosion ;  lightness;  and  compactness. 
A  great  number  of  contrivances  have  been 
tried  with  the  hope  of  accomplishing  the 
desired  union  of  these  qualities ;  all  of  them 
consisting  either  of  small  tubes,  or  of  separate 
chambers.  The  means  adopted  for  producing 
a  strong  draft  in  Uie  fire  are  of  two  kinds ; 
viz.,  by  an  air  chamber,  and  by  air-fans. 
Many  different  arrangements  have  been 
adopted  for  communicating  the  power  of  the 
pistons  to  the  wheels  of  the  carriage;  as 
indeed  is  also  the  case  in  respect  to  railway 
locomotives.  The  operation  of  steering  is 
usually  performed  by  a  hand-wheel  in  the 
fore-part  of  the  carriage,  giving  motion,  by 
means  of  a  rack  and  pinion,  or  a  chain  and 
pulley,  to  the  fore-axle.  The  Brake,  by  which 
the  motion  of  the  steam-carriage  may  be 
arrested  when  necessaiy,  usually  consists  of 
metallic  bands,  capable  of  being  pressed 
against  either  the  nave  or  tlie  peri^heiy  of 
one  or  both  of  the  hind-wheels. 


STEAM-ENGINE.  The  earlier  steam- 
engines,  even  Captain  Savexy's,  which  was 
long  employed  in  this  country,  were  only 
pumps  for  raising  water;  a  partial  vacuum 
was  formed  in  close  vessels  by  the  oondensa* 
tion  of  steam  within  them,  and  the  atmospheric 
pressure  raised  the  water  to  a  certain  height, 
whence  it  was  forced  higher  by  the  elasticity 
of  the  steam  admitted  to  act  on  its  surface. 

The  first  steam-engine  which  fonned  the 
connecting  link  between  the  steam-pumps  and 
the  modem  steam  eogines,  was  invented  by 
Newcomen  (1705).  It  contained  a  cylinder 
open  at  the  upper  end,  fitted  with  a  piston ; 
and  the  upward  movement  of  the  piston  was 
occasioned  by  the  pressure  of  steam  beneath 
it;  whereas  the  downward  movement  was 
caused  by  the  pressure  of  the  air.  Newcomen's 
engine  was  successively  improved  upon  by 
Smeaton,  Brindley,  and  other  engineers,  pre- 
vious to  Watt*s  time ;  and  fVom  its  intrinsic 
merits  it  remained  in  general  use  under  the 
appropriate  name  of  the  Atmospheric  Engine 
during  the  greater  part  of  the  last  centur}-, 
but  was  only  used  for  pumping  water.  Its 
guiding  principle  was,  tliat  the  steam  was 
solely  employed  to  produce  a  partial  vacuum 
by  its  condensation,  its  elastic  force  at  high 
temperatures  not  being  made  use  of. 

The  first  and  most  important  of  Watt's 
improvements  on  the  steam-engine  consisted 
in  effecting  the  condensation  in  a  separate 
vessel,  termed  the  Condemer,  which  commu- 
nicated  with  the  cylinder ;  whereas  Newcomen 
condensed  his  steam  by  a  jet  of  cold  water  in 
the  cylinder  itself.  This  condenser  being 
filled  with  steam  from  the  boiler  at  tlie  same 
time  witli  the  cylinder,  the  jet  of  cold  water, 
admitted  into  the  former  only,  efiTected  the 
condensation  of  Uie  whole  volume  of  steam, 
both  of  that  in  tlie  cylinder  as  well  as  of  that 
in  the  condenser.  As  the  cylinder  was  thus 
not  coooled  by  a  jet,  a  vast  economy  of  heat 
resulted.  The  second  of  Watt's  improvements 
consisted  in  closing  the  cylinder  at  top,  the 
piston-rod  being  made  to  pass  steam-tight 
through  a  cylindrical  neck  in  that  top,  termed 
a  Stuffing-Box.  The  object  of  this  alteration 
was  to  admit  of  the  elastic  force  of  the  steam 
being  employed  to  impel  the  piston  downwards, 
instead  of  simple  atmospheric  pressure.  For 
this  purpose  the  steam  was  admitted  from  the 
boiler  above  the  piston  at  the  same  moment 
the  condensation  took  place  in  the  condenser ; 
the  steam-passage  being  made  double  for  the 
purpose,  so  that  the  communication  with  the 
condenser  could  be  cut  off  when  that  with  the 
cylinder  was  opened,  alternately.  Such  is 
the  general  principle  of  Watt's  Single-Acting 
^11  jfiiie,  which  hence  bocaoie  a  Steam-Engine^ 
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and  was  no  loii0«r  an  AtmoBphdrio  Engine ; 
li  became  a  DovbU-Ading  Engine  by  removing 
the  covnterpoiM,  end  prodneing  the  npwaid 
motion  of  the  piston  by  admitting  steam  beknr 
a»  ireli  a»  above  it 

The  ehaoages  in  the  engine  introdnoed  by 
Watt  eraated  the  neoeesity  for  two  ptonps, 
and  commonly  three,  whi<di  aiv  worked  by 
rods  attached  to  the  beam.  The  first  of  these 
is  the  Bot-WaUr  or  AW-Pum^,  intended  to 
remove  the  air,  eondensed  water,  and  steam 
from  the  condenser,  in  which  they  would 
otherwise  aeenmidate,  and  finally  stop  the 
action;  the  second  is  a  Fctee-Pump^  required 
to  return  the  wnter,  dnMm  flrom  the  eondenser 
by  the  first,  back  to  the  boiler;  andthethhfd, 
termed  the  Ooid»W<at0r  Pvmp^  supplies  the 
cold-water  eistafn  which  eontaina  the  eon^ 
denser. 

In  the  meehanism  of  a  steam-engine^  the 
PiiUm  is  one  of  the  most  important  parts,  as 
it  must  be  steam-tight,  and  yet  woik  easily  in 
the  cylinder.  The  better  class  of  engines 
have  now  nsoally  whait  are  called  MeialUc 
JPittotu^  of  wfaieh  there  an  different  kinds, 
invented  by  Gartwright,  Jessop,  Barton,  and 
others.  The  body  of  tiiese  pistons  is  metal, 
made  in  pieces  or  segments,  acted  on  by 
springs  radiating  frnm  a  centre ;  so  that  while 
the  friction  is  diminished  by  both  surfaces 
being  metaltic,  the  piston,  owing  to  its  oon- 
stm^tion,  can  adapt  itself  to  the  irregularities 
of  the  cylinder.  The  steam  is  admitted  to  the 
cylinder  by  varioas  ingenious  contrivances, 
among  which  itxe  f<mr-pauage  eock,  the  ronieal 
valvef  and  the  ilith  valve  are  the  chief.  For 
the  opening  and  shutting  of  the  valves,  an 
Excentric  is  now  generally  used;  this  is  a 
peculiar  contrivance,  worked  from  .the  fly 
wheel.  This  Jlg-whetl  is  necessary  when  the 
engine  is  employed  to  drive  machinery  of  any 
kind ;  it  is  a  heavy  wheel,  whose  weight  tends 
to  equalize  the  motion  of  the  beam  and 
piston. 

When  Watt  snbstitTited  the  elastic  force  of 
steam  for  the  pressure  of  the  atmosphere,  he 
introduced  a  source  of  power  which  might  be 
increased  to  an  indefinite  extent,  provided  it 
were  found  advantageous  to  employ  it.  Gene- 
rally it  is  more  advantageous  to  employ  steam 
of  a  comparatively  high  elastic  fbrce ;  accord- 
ingly the  pressure  was  increased,  in  engines 
constructed  by  Watt,  firom  4  to  8,  or  even 
12  lbs.  on  the  inch.  Modem  boilers  are  so 
bkilfully  made,  that  steam  of  100  lbs.  on  the 
inch  may  frequently  be  safely  used.  In  the 
common  engine,  if  the  pressure  on  the  piston 
continue  uniform  during  the  stroke,  as  it 
would  do  if  the  communication  with  the  boiler 
remained  open,  the  piston  would  move  with 


an  acealenting  velodtytiU  it  aiftved  itthe 
end  of  the  cylinder,  by  whl^  it  woidd  prodwe 
mischief;  hence  the  steam  is  cut  off  ^  i 
particular  stage  in  the  descent;  ind  whrn 
the  steam  possesses  considerable  dastie  force, 
the  oommunioation  with  the  boiler  is  cut  off 
sooner,  and  the  piston  is  urged  fonrvd  by 
the  expansive  force  of  the  steam,  vbicli, 
although  deceasing  as  the  space  ineniMC, 
is  yet  snflleient  to  cany  the  piston  to  the  rad 
of  the  stroke. 

Although  the  Ck>ndldnang  Engine  is  wiy 
perfect  and  economises  Aiel,  it  is  necessirily 
heavy,  and  occupies  eonsidarable  room.  For 
cases  where  the  two  last-named  particfilin 
are  of  importance,  the  Non-CondennRg'Enfint 
waa  invented.  A  locomotive  for  railwajs  is 
the  most  important  form  of  non-condeosng 
engine;  but  audi  engines  are  frequentiy 
valuable  for  other  purposes.  Smee  the  pomps 
of  the  condensing-engine  are  dispensed  with 
in  the  non-condensing  engine,  the  beam  nuf 
be  so  likewise ;  and  a  still  further  simplificstioi 
results  firmn  an  oscillating  movement  gireo 
to  the  cylinder.  Such  engines  are  tenned 
FthrtUorg  Engine*,  and  are  successfully  xae^ 
where  space  must  be  economised,  as  with 
marine  engines.  Non-Condensing  Engines 
are  firequentiy  termed  High-JPretsure  En^ine^ 
in  contradistinction  to  Zow-Presture  or  Con- 
densing Engines. 

Marine  Engines,  or  those  used  for  propeDing 
vessels,  are  in  this  countiy  gcnenlly  con- 
densing engines,  their  situation  admittisg  th^ 
abundant  use  of  cold  water.  The  principil 
peculiarity  in  the  arrangement  of  the  msrine 
engine  is  the  position  of  the  beam,  which,  for 
the  purpose  of  economising  room,  is  phcod 
lower  than  the  cylinder,  and  is  double,  thA? 
being  one  on  each  side.  In  all  vessels  of  tfl 
magnitude,  there  are  two  engines  eoinplctc, 
so  amnged,  that  whSe  the  rod  and  crank  of 
one  are  in  tiieir  neutral  position,  those  of  tlie 
other  are  in  that  of  greatest  effect  la  steaiH' 
vessels  of  smaller  size,  the  direti  adlen  i^ 
often  used ;  that  is,  the  piston-rod  turns  the 
shaft  without  the  intervention  of  any  bcasi. 
In  American  steam-vessels  the  engines  vt 
frequently  high-pressure. 

Engineers  have  always  been  induced,  by 
the  obvious  advantage  of  a  continuous  orer 
an  alternating  motion,  to  aim  at  contriving  a 
steam-engine  in  which  the  steam  should  t<H 
direcUy  to  produce  such  a  motion.  ^^ 
accordingly  patented  more  than  one  of  sncb 
Boiat&ry  Engines,  and  many  others  since  hi^e 
from  time  to  time  brought  forward  axrasg'* 
ments  fbr  the  purpose ;  but  none  have  eoiro 
into  permanent  and  general  use.  The  fact  i^ 
Ihat  the  employment  of  steam  in  thif  w*7  *^ 
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productive  of  a  greater  waste  of  power,  with  a 
greater  increase  of  friction,  tlian  c^  be  com- 
XicBsated  by  any  real  advantages. 

The  pecnliarides  of  the  Locomolive  Engine 
are  noticed  under  Railway. 

No  part  of  a  steam-engine  exhibits  more 
variety,  according  to  the  puzpose  to  which  it 
is  to  be  applied,  than  the  Boiler.  Bapi4  gene- 
ration of  steam,  security,  compactness,  and 
lightness,  must  be  aimed  at  in  boilers  for 
marine  or  locomotive  engines,  even  at  the  cost 
of  a  comparative  waste  of  fuel;  while  for 
those  intended  for  pumping  or  driving  machi- 
nery, economy  of  fuel  must  be  the  paramount 
object,  the  weight,  form,  and  space  occupied 
by  the  boiler  being  secondary  considerations. 
As  very  large  boilers  are  unsafe,  it  is  custo- 
mary to  use  two  or  more  small  boilers  instead 
of  one  large  one ;  and  the  principle,  carried 
to  its  limit,  constitutes  that  of  the  Tubular 
BmUr,  in  which  the  steam  is  generated  in  a 
series  of  independent  metal  pipes  of  small 
diameter,  all  communicating  with  a  common 
steam-chamber,  or  reservoir,  itself  small,  and 
strong  enough  to  resist  great  pressures.  The 
gi^ety  valve  is  a  contrivance  for  letting  off 
some  of  the  steam  from  the  boiler  when  the 
elasticity  is  dangerously  high.  Gauges  are 
employed  to  measure  the  quantity  of  the 
water,  and  the  pressure  of  the  steam  in  the 
boiler. 

Whenever  the  steam-engine  is  employed  to 
execute  any  work  which  is  variable  in  its 
quantity  or  intensity,  there  must  bo  some 
means  of  adjusting  the  force  of  the  engine  to 
this  varying  resistance  it  has  to  overcome. 
The  object  of  that  beautiful  piece  of  mecha- 
nism tamed  the  Chwemor  is  to  enable  the 
engine  to  regulate  the  supply  of  steam 
admitted  to  the  cylinder,  or  in  other  words  to 
adapt  the  force  it  has  to  transmit  to  the 
resistance  it  has  to  overcome.  In  this  appa- 
ratus, two  balls  rotate  round  a  common  axis, 
with  a  velocity  depending  on  that  of  the  fly- 
wheel; if  this  velocity  is  great,  the  balls 
diverge  by  virtue  of  the  ccntiifugal  force,  and 
this  divergence  is  a  means  of  partially  closing 
a  valve,  and  lessening  the  amount  of  slcnm 
which  enters  the  cylinder.  From  different 
causes  the  marine  engine  and  the  locomotive 
do  not  require  governors. 

A  museum  of  steam-engines  would  display 
some  of  the  highest  results  of  human  inge- 
nuity ever  manifested.  Among  the  toy?  or 
curiosities  of  such  a  museum  might  be  placed 
the  tiny  steam-engine,  made  by  a  mechanic  of 
Saddleworth,  for  the  Great  Exhibition,  and 
weighing  only  three-quarters  of  an  ounce. 

STEAM-HAMMEB.  The  steam-hammer 
introdaced    by  Mr.  Nasmythi    C90&omises 


time  and  labour  in  »  nusjulutble  degcee.  It 
is  the  most  efficient  i^nd  practical  machine  yet 
invented  for  dealing  heavy  blows  rapidly  and 
steadily.  In  anchor-maldng,  in  iron-forging, 
and  in  pile-driving,  its  applicatioii  is  particu- 
larly valuable.  The  mode  of  applying  this 
powerful  machine  to  the  purposes  here  in- 
dicated, is  briefly  adverted  to  qnder  Anc^ob, 
Iron  Manufactxtbe,  and  Pilb  Engims.  An 
American  patent  has  more  recently  been  ob- 
tained by  Mr.  Kirk  for  another  steam  hammer, 
in  which  the  hammer  has  a  long  handle  some- 
thing like  the  beam  of  a  steam  engine,  with  a 
fulqrum  at  the  centre,  and  the  hammer  head  at 
one  end ;  but  we  do  not  know  whether  this 
invention  has  been  practically  worked. 

A  medium  between  a  steam  hammer  and  a 
sledge  hammer  has  been  devised  for  the  uae 
of  blacksmiths,  and  called  by  the  fanciful  name 
of  the  Blackmnth's  Apprentice.  The /oo(  of  the 
blacksmith  works  the  sledge  hammer  instead 
of  the  apprentice  or  subordinate  who  assists 
him.  The  foot  presses  on  a  treadle,  the  other 
end  of  which  has  a  chain  which  coils  round  a 
horizontal  barrel,  to  which  barrel  the  sledge 
hammer  is  attaohed ;  the  sizes  of  the  different 
parts  are  so  regulated,  that  when  the  foot 
presses  down  the  treadle,  the  hammer  is 
whirled  round  with  considerable  force  upon 
the  anvil,  leaving  the  hands  of  the  workman  free 
to  conduct  subsidiaiy  operations. 

STEAM  VESSEL.  Papin  proposed  a 
kind  of  steam-boat,  but  made  no  attempt  to 
construct  one ;  and  afta:  his  time  several  plans 
for  propelling  boats  by  other  means  than  oars 
or  sails  were  proposed  and  tried.  At  length, 
in  1774,  tiie  Comte  d'Auziron,  a  French  noble- 
man of  scientific  attainments,  constructed  a 
steam-boat,  and  tried  it  on  the  Seine,  near 
Paris.  It  appears  that  the  engine  had  not 
sufficient  power  to  move  the  wheels  efficiently ; 
an  error  which  was  also  observable  in  con* 
trivances  brought  forward  shortly  afterwaida 
by  Perier  and  others.  The  Marquis  de  Jouf- 
froy  tried  a  steam-boat  of  considerable  dimen- 
sions on  the  Saone,  in  1782 :  it  had  a  single 
paddle-wheel  on  each  side,  and  the  machineiy 
appears  to  have  been  constructed  with  some 
skill,  though  it  was  not  suffidentiy  strong.  M. 
des  Blancs  in  1706  formed  a  boat  which  waa 
propelled  by  means  of  paddles  or  float-boards 
attached  to  an  endless  chain  stretched  over 
two  wheels  projecting  from  each  side  of  the 
vessel.  In  America  an  iuTentor  named  Fitch 
succeeded  as  early  as  1783  in  moving  a  boat 
on  the  Delaware  by  means  of  paddles  (not 
paddle-wheels)  set  in  motion  by  a  steam- 
engine.  In  1787  Bumsey  made  some  short 
voyages  on  the  Potomac,  with  a  boat  about 
fifty  feet  long,  propelled  by  the  reaction  of  a 
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stream  of  water  drawn  in  at  the  bow  and  forced 
oat  at  the  stem  by  means  of  a  pump  worked 
by  a  steam-engine. 

While  Fitch  and  Ramsey  were  making  tlieir 
experiments  in  America,  other  experiments 
were  in  progress  in  Scotland,  wliich  tended, 
more  than  any  previous  trials,  to  the  useful 
application  of  steam  to  the  purpose  of  pro- 
pelling vessels.  Mr.  Miller,  of  Dalswinton, 
Mr.  7ames  Taylor,  and  Mr.  Symington,  were 
the  tliree  persons  who  had  most  to  do  with 
this  important  improvement  A  very  small 
steam-boat  was  constructed -by  them  in  1788, 
and  one  constructed  larger  in  1789.  In  1801 
Symington  commenced  a  satisfactory  series  of 
experiments  on  steam  navigation,  under  the 
auspices  of  Lord  Dundas.  The  object  unme- 
diately  aimed  at  was  the  introduction  of  tug- 
boats instead  of  horses  for  drawing  boats  upon 
canals.  After  several  minor  trials,  one  of  the 
boats  built  on  this  occasion  by  Symington 
drew,  on  the  Forth  and  Clyde  Canal,  in  1802, 
two  loaded  vessels,  each  of  seventy  tons 
burden. 

Among  the  numerous  individuals  who  in- 
spected Syming^n's  vessel  with  interest  was 
Fulton.  After  various  minor  attempts,  Fulton 
procured,  in  conjunction  with  Mr.  livingstone, 
a  patent  in  America  for  steam  navigation, 
abont  the  year  1809.  He  built  a  steam-vossel 
at  New  York,  and  launched  it  in  the  spring  of 
1807.  It  made  its  first  voyage  from  New  York 
to  Albany,  145  miles,  at  the  rate  of  five  miles 
an  hour.  The  dimensions  of  the  boat,  which 
was  of  160  tons  burden,  were  183  feet  long, 
18  feet  M-ide,  and  7  feet  deep.  Her  cylinder  was 
two  feet  in  diameter,  and  of  four  feet  sttoke ; 
and  the  paddle-wheels  were  fifteen  feet  in 
diameter,  with  paddles  four  feet  long,  dipping 
two  feet  into  the  water.  Meanwliile  Mr. 
Stevens,  of  Hoboken,  near  New  York,  intro- 
duced steam-boats  on  the  Delaware,  and  made 
sncli  improvements  in  the  form  of  the  vessels 
as  to  enable  him  to  obtain  a  speed  of  tliirtecn 
miles  an  hour.  Steam  navigation  thus  be- 
came finally  established  in  America. 

Henry  Bell,  of  Helensburgh,  on  the  Clyde, 
was  the  individual  by  whom  steam-vessels 
were  first  used  in  Britain  for  commercial 
purposes.  He  built  a  small  steam-vessel 
called  tlie  Comet,  of  forty  feet  keel  and  ten  and 
a  half  feet  beam ;  and  of  about  twenty-five 
tons  bunlen,  and  three-horse  power.  The 
boiler  was  placed  on  one  side  of  the  vessel, 
and  the  funnel  or  chimney,  was  bent  so  as  to 
rise  in  the  centre  of  the  vessel,  where  it  sen'ed 
tlie  pturpose  of  a  mast  for  canying  sail.  A 
single  cylinder  was  used  impelling  a  cranked 
axle  which  carried  a  large  toothed  wheel;  and 
this  wheel,  working  into  two  others  fixed  upon 


the  axles  of  the  paddles,  eansed  them  to  re- 
volve. Two  paddle-wheels,  or  rather  two  sets 
of  revolving  paddles,  each  oonsistinR  of  four 
paddles  of  a  form  xesemblmg  malt-ahovels, 
were  used  on  each  side  of  the  vessel.  The 
Comet  began  to  run  regularly  between  Glasgow 
and  Helensburgh,  in  January,  1812,  and  con- 
tinued to  ply  successftilly  during  the  following 
summer ;  her  rate  of  motion  was  about  five 
miles  an  hour.  Improvements  were  soon 
found  advisable,  and  Bell  soon  abandoned 
the  peculiar  arrangement  of  paddles  by  which 
his  first  experiment  was  distinguished,  and 
adopted  complete  paddle-wheels.  This  in- 
teresting little  steamer  is  farther  noticed  under 
Clyde.  From  that  time  to  the  present  nume- 
rous experiments  and  an  uninterrupted  suc- 
cession of  improvements  have  brought  steam- 
navigation  to  its  present  high  state  of  per- 
fection. 

The  proportions  of  steam- vessels  were, 
originally,  like  those  of  sailing-vessels,  short 
and  full,  their  length  being  only  about  tliree 
or  four  times  their  broadth;  while  now  the 
proportion  of  six  broadths  to  the  length  is 
common  in  tlie  best  sea-going  steam-vesseh, 
and  many  of  the  fast  river  boats  are  still  longer, 
ranging  in  length  firom  seven  to  ten  times 
their  widUi.  In  America  the  proportion  of 
length  to  breadth  is  sometimes  made  even 
'  greater  than  as  ten  to  one ;  and  boats  have 
been  built,  the  length  of  wliich  is  twelve  times 
their  broadth.  In  larger  steamers,  the  depth 
of  the  hull  bears  a  greater  ratio  to  the  width 
tlian  in  smaller  vessels.  Different  steam- 
vessel  builders  adopt  very  different  forms,  ac- 
cording as  they  wish  to  obtain  a  roomy,  a  Mfr, 
or  a  swift  boat;  at  the  present  day  swifhicss  is 
regarded  as  almost  an  indispensable  quality. 

One  of  the  important  questions  which  has 
of  late  years  attracted  much  attention  in  con- 
nection with  steam  navigation,  is  that  of  the 
comparative  advantages  of  iron  and  wood  as 
materials  for  steam-vessels.  SmaU  vessels  of 
iron  have  for  many  years  past  been  used  for 
river  and  canal  navigation ;  and  recently  steam 
vessels  of  considerable  size  have  been  built  of 
the  same  material.  Although  different  opi- 
nions prevail  as  to  the  relative  advantages  of 
the  two  materials,  it  is  certain  that,  owing  to 
the  superior  strength  of  uron,  and  its  power  of 
bearing  strain  in  any  direction,  an  iron  vessel 
may  be  made  much  lighter  than  one  of  wood 
of  equal  strength ;  the  saving  of  weight  being 
sometimes  estimated  at  one- half.  Another 
great  advantage  of  iron  consists  in  the  facility 
with  which  it  may  be  formed  into  any  shape. 
An  iron  hull  is  also  superior  to  one  of  wood 
in  its  security  fh>m  fire  and  its  groatisr  cleanli- 
ness. Steam-vessels  may  be  greatly  strengthened 
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by  means  of  water  tight  bulk  heads  or  trans- 
Terse  partitions  in  the  hull,  the  adoption  of 
which  is  becoming  very  general  in  large 
stcamen. 

As  an  ample  supply  of  cold  water  can  al- 
waj-s  be  commanded  for  the  purpose  of  con- 
densation, there  is  not  much  inducement  for 
the  use  of  high-pressure  steam  in  marine  en- 
gines ;  and  this  circumstance,  with  tlie  unfa- 
vourable opinion  generally  entertained  as  to 
the  safety  of  high  pressure  boilers,  has  led  to 
the  almost  universal  adoption  of  low-pressure, 
or  condensing  engines,  in  European  steam- 
ressels ;  although  many  of  the  steamers  of 
North  America  are  worked  at  a  pressure  of 
140  lbs.  to  an  inch,  or  even  more.  The  kind 
of  marine  engine  most  commonly  used  in  this 
country,  is  the  sde-lever  engine,  where  two 
distinct  engines  work  separate  cranks  upon 
the  same  axle;  but  the  tieepie-enffinej  and 
other  forms,  are  occasionally  employed.  The 
means  adopted  for  condensing  the  steam  is  a 
matter  of  great  importance  in  sea-going 
steamers.  The  most  effectual  method  of  con- 
densation is  by  the  iigection  of  cold  water  into 
the  condenser,  or  by  causing  it  to  fall  in  a  thin 
sheet,  to  which  the  steam  is  exposed.  When 
sea  water  is  used  for  this  purpose,  an  incrus- 
tation of  salt  forms  inside  the  boiler,  produc- 
tive of  much  mischief.  This  evil  can  only  be 
avoided  by  the  use  of  fresh  water  in  the  boilers 
and  condenser,  and  allowing  the  salt  water  to 
act  only  on  the  outside  of  the  condenser. 
Hall's  Condenser  and  Howard's  Vapour- 
Engine  are  two  metliods  of  attaining  this  ob- 
ject ;  but  neither  of  them  has  fully  realised  its 
intended  puipose. 

Xotwitlistanding  the  defects  commonly  im- 
puted to  it,  and  the  great  number  of  contri- 
vances which  have  been  devised  for  avoiding 
them,  the  common  Paddle  Wheel  continues  to 
be  the  chief  means  of  propulsion  used.  It 
consists  of  a  number  of  flat  boards,  called 
float-boards  or  paddles,  bolted  to  the  radii  or 
arms  of  a  light  but  strong  iron  wheel,  which 
in  flxed  securely  upon  the  crank  axis  of  the 
engine ;  and  it  should  be  so  placed  that  the 
lowest  float-board  is  entirely  immersed  in  the 
water.  Several  improvements  upon  the  com- 
mon paddle-wheel  have  been  introduced, 
which  tend  to  diminish  the  defects  attributed 
to  it 

The  substitution  of  the  icrew  for  the  paddle 
trheel,  is  noticed  under  Screw  Pbopblmsr. 

Sub-marine  Steam  Navigation  has  more 
than  once  attracted  tlie  attention  of  inventors. 
Ur.  Payeme,  whose  eontrivances  in  relation 
to  sub-marine  descent,  are  notioed  under 
Divnco  Beu^  has  lately  (1851)  formed  a 
lerew  steamer  which  (according  tothe  aooount 
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given)  will  worik  at  any  depth  down  to  150 
feet  below  the  surface  of  the  water ;  while  the 
contained  air  is  rendered  respirable  by  chemi- 
cal means.  The  invention  is  said  to  be  under 
examination  by  some  of  the  savans  of  France ; 
if  there  is  anything  important  or  valuable  in 
it,  we  shall  soon  hear  more  concerning  it  in 
England. 

The  steam  ships  of  Great  Britain  now 
amount  to  a  formidable  number.  Those 
which  were  registered  at  aU  the  ports  in  the 
United  Kingdom  on  Dec.  31, 1850,  were : — 

VmwIi.  Tods. 

Under  50  tons 520  ..     12,885 

50  tons  and  above  .  658  . .  154,327 
The  stoam  vessels  that  left  and  entered  Brit- 
ish ports,  to  and  fh>m  foreign  ports,  in  1850, 

were  as  follow : — 

iBwardi.  Outwards. 

England 10,782  ..  10,447 

Scotland 4,467  ..  4,608 

Ireland 4,340  ..  4,534 

Isle  of  Man...       225  ..  172 


19,814  10,756 

These  numbers  include  the  repeated  voyages 
of  each  vessel.  Besides  the  above,  300  steam- 
ers anived  from,  and  360  started  for,  the 
British  colonies  in  the  same  year.  Eighteen 
timber  steamers,  and  fifty  iron  steamers,  were 
built  and  registered  at  British  ports  during 
the  same  year. 

STEABIG  ACID;  STEABIN.  Stearic 
add  is  procured  from  stearin  by  the  action  of 
potash  and  hydroohlorio  add.  It  has  the 
fonn  of  brilliant  white  scaly  crystals ;  it  is  in  • 
odorous,  tasteless,  insoluble  in  water.  It  melts 
at  about  158^  of  Fahrenhdt,  and  on  cooling 
it  forms  a  crystalline  mass.  It  is  volatile,  and 
may  be  distilled  unaltered  in  close  vessels.  In 
the  air  it  bums  like  wax.  Stearic  Add,  be- 
sides its  use  in  the  manufacture  of  soap,  is 
now  very  largely  employed  in  the  making  of 
candles.  Stearin  is  the  harder  portion  of 
animal  fats ;  OUw,  or  Blow,  being  the  softer 
part.  Stearin  has  a  peariy  lustre,  is  soft  to 
the  touch,  but  not  greasy ;  it  melts  at  about 
140"*  to  145®  Fahrenheit;  and,  on  cooling, 
solidifies  into  a  mass  like  wax,  which  is  not 
crystalline  in  its  texture,  and  is  redudble  to 
powder.  Stearin  is  the  chief  and  most  impor- 
tant ingredient  of  the  harder  kinds  of  £at,  and 
the  hwrder  they  are  the  more  they  oontain. 
It  is  separable  into  two  difierent  prindples, 
namely,  sUaric  acid  and  glycerin, 

STEEL  ENGRAVING.  The  comparaUve 
softness  of  copper  oocaaions  copper  plates  to 
wear  so  rapidly  in  the  process  of  printing,  that 
the  beauty  of  the  engraving  is  veiy  soon  im- 
paired, mmI  it  is  impoMible  to  produce  from  • 
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fiiogle  p]4t6,  a  itnfRfflfflt.  number  ai  iaxpses- 
sions  for  Uie  iUualimtion  of  books  of  laige 
circulatioiL  The  use  of  sieel  plates  for  dimin- 
ishing UusinconTeniencei  although  not  exten- 
sively xesorted  to  until  within  the  last  thirty 
years,  is  a  measure  of  which  the  possibility 
was  conceived  at  an  ear^  period,  but  which 
was  first  put  into  practice  about  thirty  years 
ago,  in  the  attempts  to  protect  the  Bsnk  of 
England  notes  from  HoKgeiy. 

In  Messrs.  Peridns  and  Heath's  method  of 
steel  engraving  (which  has  been  the  basis  of 
all  recent  modes  of  producing  large  numbers 
of  oopies),  the  engraving  is  executed  upon  a 
plate  or  block  of  oast  steel,  the  snrfisee  of 
whkh  has  been  deearbonised  or  softened  by 
a  careful  application  of  heat  On  the  plate 
thus  softened  the  engraving  is  effected  with 
facility ;  and,  when  it  ia  completed,  the  hard- 
ness of  the  surfaee  is  restcved  by  ei^osing 
the  plate  for  some  honrs  to  a  red  heai,  the 
surface  being  thiokly  covered  with  animal 
charcoal,  fonned  of  burnt  leather  or  bones, 
and  the  whole  being,  as  before,  enclosed  in  a 
cast  iron  box.  The  plale  is  afterwards  cooled 
and  retempered  in  a  veiy  carefU  manner. 
IVom  this  hardened  plale  the  engraving  is 
transfSezred  to  a  softened  steel  roller,  of  small 
diameter,  which  is  pressed  sgainst  the  plate 
with  such  force  that  its  surface  becomes  em- 
bossed with  a  perfect  transfer  or  impression 
of  the  engraved  device.  The  roller  or  cylinder 
is  then  hardened  in  a  similar  manner  to  ihe 
original  plata,  and  is  aftatwarda  made  to 
transfer  the  devices  ttam  its  suiiaoe  to  any 
required  number  of  softened  or  decaibomsed 
plates,  which  are  then  hardened  for  printing 
from.  This  beautiftd  process  is  not  only  ap- 
plicable to  tranafening  engravings  from  one 
plate  to  another ;  ba]^  in  eases  where  one 
ornament  has  to  be  repeated  saveml  times  on 
one  plate,  the  deviea  may,  by  being  once  en- 
graved, be  impressed  as  often  as  neeessaiy 
upon  diffiwent  paris  ol  the  same  plate.  The 
power  of  multq^Uoation  is»  fbr  all  pnotical 
purposes,  unlimited.  It  is  by  soeh  a  process 
that  the  postage  stamps  are  prodneed,  millions 
of  impressions  being  obtained  tnm  only  one 
originally  engraved  plate.  The  perfection 
which  hm  been  reaehed  is  afaaost  beyond  con- 
ception ;  the  finest  writing,  and  the  moat 
minute  and  intriealo  patfteniB,  be&ng  trans- 
ferred from  plate  to  pl^  with  such  precisian 
thai  the  keenest  seratiqy  osnnot  detect  a  dif  . 
ference  between  the  original  and  the  transfor. 
The  plan  haa  been  much  used  for  country 
bank-notes  and  similar  purpoaea. 

The  application  of  steel  engraving  to  woiks 
of  fine  art  ia,  in  a  great  measure,  due  to  the 
late  Mr.  Chasles  Wantn.    In  thk  miAMl, 


the  steel  is  softened  to  receive  tbe  grsveri 
and  is  printed  from  in  this  sofleiied  state 
The  surface  of  a  steel  plate  is  not  poliiikeU 
very  highly,  and  in  applying  etching  ground 
to  it,  the  plate  is  not  heated  quite  so  much  as 
is  usual  with  copper.  In  the  applicatioD  of 
steel  engraving  to  matters  of  fine  art,  tbe  ac- 
complishment of  mezzotinting  upon  steel 
plates  is  one  of  the  most  important  poinu, 
as  the  wear  of  copper  plates  engraved  in  this 
manner  is  very  rapid. 

The  cost  of  engraving  upon  steel  is  oonu- 
derahlly  greater  than  that  of  engraving  upon 
copper;  yet,  as  steel  plates  a^rd  so  man; 
more  impressions  than  copper,  they  enable 
the  publisher,  by  calculating  his  returns  upon 
a  large  instead  of  a  small  number,  to  issoe 
wodu  of  art  at  so  low  a  price  as  to  ensue  a 
veiy  wide  circulation. 

STEEL  MANUFACTUBE.  Iron  possesses 
many  qualities  which  render  it  applicable  to 
innumerable  purposes  in  the  arts ;  but  there 
are  some  uses  for  which  it  is  not  sufficientlj 
hard,  and  this  defect  is  supplied  by  oonveiting 
it  into  steel.  Steel  is  an  intimate  compound 
of  iron  and  charcoal  or  carbon.  There  is  car- 
bon in  soft  iron,  but  in  steel  it  appesrs  to  be 
in  more  intimate  union  with  the  metsL 

Hitherto  Swedish  and  Bnssian  bar-iron 
have  been  exclusively  employed  in  the  mann- 
faetureof  thebeststeeL  The  preference  giveo 
to  this  iron  is  decided,  though  firom  what 
cause  it  arises  has  not  been  satisfactorily 
made  out.  We  may  however  remaik,  that  tfaa 
foreign  iron  used  is  made  from  magnetio  iron 
ore  with  charcoal ;  while  British  iron  is  ob- 
tained mostly  from  the  impure  eerbonste  of 
iron,  or  from  peroxide  of  iron,  and  both  of 
these  are  reduced  by  employing  coal  or  coke. 
BorMeel  ia  made,  with  few  exceptions,  from 
the  Swedish  and  Buasian  iron,  the  ban  of 
which  are  marked  Boop  X,  G  Z,  and  i>MA/« 
BuUet^  which  are  the  best  kinds.  Iron  of 
lower  quality  is  also  used,  both  Bussisn  and 
Swedish,  each  kind  having  its  peculiar  mark. 
These  steel  irons  are  imported  almost  excbi* 
sively  by  English  merchants  residing  in  Hull. 
The  limited  quantity  of  the  fine  iron  alloved 
to  be  produced  from  the  mines  of  Danemois 
in  Sweden  accounts  in  some  degree  for  the 
high  price  atwhichthqr  are  sold.  TheqasB* 
tity  of  iron  imported  into  this  countiy  for  the 
manufaetora  of  steel  ia  estimated  at  18,000  to 
15,000  tona  annually,  of  which  at  least  9000 
come  from  Sweden. 

The  vaual  operation  in  manufactminf  st«cl 
ia  first  to  cut  the  bar  iron  into  certain  lenftha, 
leaving  room  in  the  vessels  for  the  expaassoD 
ofthainm.    The  dosed  vessels  in  which  ths 

tea  sia  healed  u%  wvaQy  ^walva  M  '^ 


UQ$        STEBIi  KAHUFAOTURE!. 

lengttiy  mmI  divided  lute  two  fots  or  liQQght, 
on  Uie  bottom  of  wliicb  tbe  worknum  fltrem 
oharcoal  to  the  thiolmess  of  aboat  an  iudi, 
and  upon  tlus  be  places  o&  tbeir  flat  ade  a 
li^er  of  ban ;  tben  about  three  fburtht  of  an 
inch  mora  of  eharooal  ia  added,  aod  upon  this 
he  places  another  layer  of  bars,  and  so  on  till 
the  tronc^  are  filled ;  these  are  then  ooyered 
irith  a  liBRaginoiia  earth  coming  from  the 
Sheffield  grinding  atonee,  called  wheeUwharf^ 
to  the  thi^neaa  of  about  eight  indhea.  All 
the  apertnree  of  the  fiimace  are  dosed  with 
looae  bricks  and  plastered  over  vrith  fire-clay. 
The  fire  is  then  lighted,  and  In  four  days  and 
nights  the  fiunaoe  is  at  its  ftdl  heat,  at  which 
it  is  kept  te  several  days,  aocording  to  the 
' degree <tf  hardness raqoirBd.  Inordertobe 
able  to  test  the  progress  of  the  carbonisslion, 
a  hole  is  left  in  one  of  the  pots  near  the  cen- 
tre, and  three  or  fonr  bars  are  placed  in  the 
ftimaoe  in  such  a  manner,  that  the  ends  come 
throQgh  this  opening,  and  after  the  sixth  day 
one  is  pulled  ont  If  the  iron  be  then  not 
snfliciently  carbomaed,  the  heating  is  eon- 
tinoed  from  two  to  four  days  longer ;  a  bar  is 
drawn  every  two  days,  and  when  the  iron  is 
completely  converted^  the  fire  is  heaped  up 
with  amall  coal,  and  the  furnace  is  left  to  bum 
out  and  it  requires  from  this  period  fourteen 
days'  tame  to  cool  sufficiently  to  allow  a  per- 
aon  to  go  in  and  discharge  the  steel.  A  am- 
9triim0  fwrnaoty  aa  it  is  called,  contons  gene- 
rally fifteen  tone  of  iron;  and  then  are  some 
large  enoai^  to  hold  eif^teen  to  twenty  tons. 
The  bar-steel,  when  discharged  firom  the  ftir- 
naee,  is  partially  covered  with  small  raised 
portions  of  the  metal ;  and  from  the  resem- 
blanoe  of  these  to  blisters,  the  steel  is  csUed 
hliiUred  tUei,  The  degree  of  conversion  pro- 
duced depends  upon  the  purpose  to  which  the 
steel  is  to  be  applied. 

Bar  steel  ss  it  comes  from  the  converting 
tenace  is  used  for  various  purposes  without 
refining.  Those  psrts  which  are  free  from 
fiaws  sod  blisters  are  broken  out  and  ham- 
mered or  rolled  to  the  siaes  required  by  the 
manufootorer  for  files,  edge  tools,  table  knives 
and  forics,  coach-springs,  and  a  great  variety 
of  common  agiieoltural  implements.  It  is 
also  manuftctured  into  what  is  called  sheer 
storl,  which  is  more  homogeneous,  tougher, 
and  Citable  of  receiving  a  finer  edge,  than  bar 
steel,  which  is  converted  into  sheer  steel  by 
repeated  heating,  hammering,  and  welding. 

The  coif  tteei  is  comparatively  a  recent  in- 
vention ;  but  it  is  gradually  superseding  the 
u^  of  bar  and  sheer  steel,  on  account  of  the 
equality  of  its  temper,  and  the  superior  qua- 
lity as  well  as  beauty  of  the  articles  which  are 
made  of  it.    The  process  adopted  is  that  of 
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taking  bar  steel  converted  to  a  certain  degree 
of  hardnesB,  and  breaking  it  into  pieces  of 
about  a  poimd  each ;  a  crucahle  charged  with 
these  is  placed  in  a  melting-ftunace,  similar 
to  those  which  sre  used  by  brass  founders. 
The  furnaces  are  SO  inchea  long  by  16  inches 
wide,  and  8  feet  deep.  The  most  intense  heat 
is  kqit  up  for  two  or  three  hours,  e6k»  being 
used  aa  flieL  When  the  ftnmace  requires 
fiseding,  the  worionan  takes  the  opportnnily  of 
lifting  the  lid  of  each  crucible  and  judging  how 
long  the  charge  of  each  will  be  before  it  is 
completely  melted.  All  the  crucibles  are 
usu^y  ready  about  the  same  time.  They  are 
taken  out  of  the  ftonace,  and  the  liquid  steel 
ia  poured  into  ingots  of  the  shape  and  size 
required.  This  is  considered,  we  believe,  the 
most  fearful  process  which  British  manufao- 
tores  present,  in  respect  to  the  fierce  heat  to 
which  the  workmen  are  exposed :  the  steel  is 
in  a  perfectly  liquid  atate  in  the  crucibles. 
The  crucibles  are  immediately  retomed  into 
theftunace ;  and  when  the  contents  of  all  have 
been  poured  into  the  moulds,  the  crucibles 
are  again  charged.  They  are  used  three  times, 
and  then  rejected  as  useless.  The  ingots  are 
taken  to  the  forge  tilt  or  rolling  mill,  and 
hammered  into  bars  or  rolled  into  sheets  as 
may  be  required.  The  celebrated  FToote,  or 
Indian  steel,  is  cast  steel ;  but  it  is  frequentiy 
so  imperfect  as  to  resemble  cast  iron  rather 
than  cast  steel.  It  is  however  made  of  iron 
obtained,  as  the  Swedish  is,  from  the  magnetic 
ore.  Wootz  is  made  by  the  natives  from  mal- 
leable iron,  packed  in  small  bits  with  wood  in 
crucibles,  which  are  then  covered  with  some 
green  leaves  and  clay:  about  two  dozen  of 
these  crucibles  are  packed  in  one  fhmace; 
they  are  covered  with  ftiel,  and  a  blast  given 
for  about  two  hours  and  a  half,  which  termi- 
nates the  operation.  When  the  crucibles  are 
cold,  they  are  broken,  and  small  cakes  of  steel 
ore  obtained  in  the  form  in  which  it  is  brought 
to  England. 

Steel  is  of  a  lighter  gray  colour  than  iron, 
so  characteristic  as  to  be  described  as  a  steel- 
gray.  It  is  susceptible  of  receiving  a  very  high 
polish,  and  this  is  greater  as  the  grain  is  finer. 
Steel  is  about  dght  times  as  heavy  as  water* 
When  steel  is  heated  to  redness  and  slowly 
cooled,  it  is  scarcely  harder  than  iron ;  but  by 
very  rapid  cooling  it  becomes  hard,  and  so 
bri^e  as  to  be  readily  broken.  The  fractm« 
of  steel  is  usually  fine  grained ;  in  ductility 
and  malleability  it  is  much  inferior  to  iron, 
but  exceeds  it  greatly  in  elasticity  and  sono- 
rousness. It  may  be  subjected  to  a  frill  red 
heat,  or  27B6'*  Fahr.,  without  melting,  and  is 
therefore  less  fusible  than  cast  iron,  but  much 
more  so  than  wrought  fron.    Pieces  of  steel 
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whiofa  liATe  not  been  oast  may  be  readily 
welded  together  or  with  iron :  but  after  cast- 
ing the  operation  is  more  diiRcult.  Steel  does 
not  acquire  magnetic  polarity  so  readily  as 
irunt  but  retaius.it  much  longer ;  by  exposure 
howercr  to  a  moderate  degree  of  heat  this 
power  is  lost 

In  order  to  gixQ  to  steel  the  difFerent  degrees 
of  hardness  required  for  the  various  purposes 
to  which  it  is  applied,  it  is  subjected  to  the 
process  of  what  is  called  Trmperutg.  It  is 
ibund  that  the  higher  the  temperature  to  wliich 
it  is  raised,  and  tlie  more  sudden  the  cooling, 
the  greater  is  the  hardness  produced.  The 
steel  is  usually  immersed  in  a  bath  of  mer- 
cury or  of  oil,  having  a  temperature  varying 
fj-om  430''  to  GOO"*.  Captain  Katcr  found  that 
212°,  or  the  heat  of  boiling  water,  was  the 
exact  point  at  which  the  knife  edges  attached 
to  a  pendulum  were  properly  tempered.  Case' 
hardening  is  the  operation  by  which  articles 
made  of  malleable  iron  or  cast  iron  are  super- 
ficially converted  into  steel  by  heating  them 
with  chai'coal  in  a  crucible. 

With  respect  to  the  composition  of  steel 
and  the  nature  of  the  admixtura  requisite  to 
constitute  it,  differences  of  opinion  hove  long 
existed,  and  the  question  even  now  is  consi- 
dered by  Koroe  as  hardly  decided,  whether 
carbon  is  indispensably  necessary  to  its  for- 
mation, and  whether  certain  substances  or 
inetols,  especially  silicon,  may  not  give  rise  to 
it  All  steel  contains  a  little  silicon  and  phos- 
phorus as  well  as  carbon.  Mr.  Faraday  and 
Mr.  Stodart  published  in  the  *  Phil.  Trans.' 
for  l^'i'l  a  valuable  series  of  experiments  on 
alloys  of  steel,  from  which  it  appears  that  by 
combining  steel  with  other  metahi  its  quahty 
is  improved.  A  vexy  minute  addition  was 
found  sufficient  to  produce  a  good  efiect :  thus 
one  000th  of  silver  gave  an  alloy  harder  than 
cai»t  steel ;  one  lOOth  of  nickel  gave  a  very 
hard  alloy,  susceptible  of  a  fine  polish :  alloys 
of  rhodium  and  platinum  were  also  formed ; 
and  these,  with  the  alloys  of  iridium,  osmium, 
and  palladiura,  formed  the  most  valuable  com- 
pounds. 

STKELY^VBD.  The  most  common  kind 
of  steelyard,  which  is  often  called  the  Itoman 
Balance,  is  used  by  suspending  the  artido  to 
be  weighed  from  the  end  of  the  shorter  arm, 
or  placing  it  in  a  scale-dish  from  Uience  rils- 
pcndod,  and  sliding  a  determinate  weight 
along  Uie  longer  arm  until  the  instnuncut 
remains  in  equUbrium  in  an  horizontal  po!»i- 
tion ;  the  weight  of  the  substance  attached  to 
the  short  arm  of  the  lever  being  indicated  by 
obserring  tlic  position  of  the  moveable  balance 
weight  with  respect  to  a  graduated  scale  marked 
upon  the  long  arm  of  the  steelyaid.    Many 


steelytids  are  supplied  wHh  a  seeond  fidcram, 
the  two  being  placed  at  diiTereot  dbtanca 
finom  the  point  to  which  the  hook  or  scale  is 
attached,  and  having  their  respective  poiDten 
and  suspending  hooks  on  opposite  sides  of 
the  lever ;  one  is  used  for  light  weights  aod 
one  for  heavy. 

Variotts  modifications  of  the  steelyard  bava 
been  contrived  for  delicate  scientific  poipose^, 
or  for  adapting  it  to  the  purpose  of  ireighing 
very  heavy  bodies.     Several  ingenious  bent- 
lever  balancas  have  been  contrived,  some  of 
which,  firom  the  circumstance  of  the  leven 
being  of  unequal  arms,  resemble  the  steelyird 
in  principle.   These,  and  the  steelyard  weigh- 
ing machines  for  ascertaining  the  weiglit  of 
loaded  carriages,  are  noticed  under  Weighino 
Machimb.    The  balance  known  as  the  Danish 
or  Swedish  steelyard  differs  from  that  abore 
described  in  having  tlie  weight  fixed  at  one 
extremity  of  the  lever,  while  the  fulcnun  it- 
self is  moveable.    The  portable  weighing  nu- 
chtne,  called  the  spring  or  pocket  stedyanl  m 
noticed  under  SntiNO  Bat^mcb. 
STENCILLING.    [Papbb  Hakowo.] 
STEREOTYPE.     Stereotype  Printing  is 
printing  from  cast  plates  of  type-metal  instcaiti 
of  moveable  letters  or  types.    It  was  fint 
adopted  by  William  Oed,  a  goldsmith  of  £dtn 
burgh,  about  1725 ;  but  his  method  fell  into 
disuse.    About  the  year  1780,  Mr.  TiUocb  sod 
Mr.  Foolis  introduced  further  improrementk 
Towards  the  latter  end  of  the  18th  centarr, 
many  projects  were  brought  forward  in  Fnnre 
for  multiplying  engraved  blocks  or  itxaoA  of 
type  by  processes  more  or  less  resembling 
that  of  stereotyping,  under  the  names  of  poh- 
type,  stereotype,  d;c    In  some  of  thflsc  ibc 
form  was  imitated  by  striking  upon  a  mass  of 
soft  metal,  in  Uie  way  described  under  Cuchxe- 
Some  of  tlie  early  experiments  of  Senefdder, 
the  inventor  of  Uthography,  were  diredad  to 
the  discovery  of  a  means  of  stereotyping  1? 
winch  he  might  be  enabled  to  print  hi&  own 
works  with  a  very  small  stock  of  ^'pc.   H< 
formed  a  compoeition  of  cli^,  fine  sauil,  t^xWi 
and  pulverised  charcoal,  mixed  with  a  liuk 
water,  and  kneaded  as  stiff  as  possiUa;  ao^ 
witli  this  paste  he  made  a  mould  from  a  ptf!<^ 
of  type,  which  became,  in  a  quarter  of  on  boiu't 
80  hard  that  he  could  take  a  veiy  perfect  c«>t 
from  it  in  melteil  scaling-wox,  by  sacans  of 
a  liand-press.    He  states  that,  by  misiDg « 
little  pulverised  plaster  of  pans  aith  th«  pal- 
ing wax,  tlie  stereot^-pe  plates  thus  pitiibKc« 
were  much  harder  than  tlie  conunon  ttj* 
metal  of  lead  and  antimony.    FrofesMr>^^- 
son,  of  Glasgow,  in  1797,  devised  a  metM  w 
multiplying   engraved  blocks   or  f^f^  7 
stereotype  or  rather  poly  type  impi«»uoB**" 
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glass  or  enamel,  which,  it  was  antidpaled, 
would  prore  veiy  durable,  and  might  be  ^• 
plied  with  advantage  to  the  prevention  of 
forgery.  The  revival  and  intiodnotton  into 
common  use  of  the  stereotyping  process  is 
in  a  great  measure,  due  to  the  exertions  of  the 
late  Earl  Stanhope,  about  the  commencement 
of  the  present  century ;  the  earl  assisted  with 
his  counsel  and  piuse  many  of  those  who  were 
at  that  time  engaged  on  tlie  subject;  and 
stereotype  printing  became  firmly  establislied 
about  1800. 

In  setting  up  a  fufm  intended  for  stereo- 
typing from,  the  fptttXHf  or  short  pieces  of 
metal  by  which  the  words  are  separated  fix>m 
each  other,  and  the  qnadrata,  or  larger  spaces 
by  which  blank  lines  are  filled  up,  are  cast 
liigher  than  asuoL    The  t^-pes  are  set  up  and 
formed  ioto  pages  in  the  usual  manner,  wiih 
the  illustj-ative  wood  cuts,  if  there  be  any ;  but 
instead  of  these  pages  being  arranged  into  a 
form  of  sufficient  size  to  print  a  whole  sheet, 
each  page,  if  large,  or  every  two  or  four  pages, 
if  small,  is  separately  locked  np  in  a  small 
frame  or  dia$e;  the  pages  being  siurounded 
by  fillets  of  wood  or  metul,  which  serve  in  the 
cost  to  form  a  border  for  attaching  the  plate 
to  its  mount    The  face  of  the  types  is  then 
moistened  with  oil,  to  prevent  the  mould  fi*om 
adhering  to   them.     A  brass  frame   rather 
larger  than  the  page  is  laid  upon  the  chase,  in 
order  to  retain  the  plaster  while  in  a  fluid 
sLite,  and  to  regulate  the  thickness  of  the 
motdd.    The  plaster  is  then  poured  on  the 
types,  and  it  soon  sets  into  a  solid  mass,  which 
must  be  removed  from  the  t^-pes  with  great 
care,  and  trimmed  on  the  edges  with  a  knife. 
The  plaster  moulds  are,  in  the  next  place, 
baked  in  au  oven  heated  to  about  4(X)^  Fahr., 
until  they  are  thoroughly  dry  and  hanl.  They 
ore  placed  upright  in  a  rack,  and  ore  usually 
dried  in  about  two  hoturs.    Great  coi'e  is  re- 
qnii-ed  in  this  process,  especially  when  the 
moulds  ore  large,  to  prevent  them  fi'oni  warp- 
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After  being  baked,  the  mould  is  ])1aced,  with 
its  face  downwards,  upon  a  smooth  plate  of 
iron,  called  a  floalhuj  ptntc^  which  lies  at  the 
bottom  of  a  cast  iixin  box  rather  larger  than 
the  mould.  The  box  is  then  covered  in  by  a 
lid,  the  under  surface  of  which  is  made  per- 
fectly fiat,  and  which  has  the  comers  cut  off 
to  allow  the  melted  metal  to  enter  the  box. 
The  cover  is  firmly  held  down  by  a  screw, 
which  is  attached  to  an  apparatus  by  which 
the  box  is  susxiended  from  a  crane.  It  sliould 
be  observed  that  the  casting  l)ox  and  plate 
are  heated  to  the  same  temperature  as  the 
mould  before  it  is  inserted.  The  box  is  then 
swung  by  the  crane  over  the  metal  pit|  whioh 


is  an  Open  bron  vessel  containing  a  large 
quanti^  of  melted  metal,  resemblmg  in  its 
composition  that  used  for  castuig  types ;  and 
it  is  lowered  into  the  metal  in  a  nearly  hori- 
zontal position,  bemg  a  veiy  Uttle  inclined,  to 
facilitate  the  esoape  of  air  from  the  mould 
and  box.    The  melted  metal  runs  in  at  the 
comers  of  the  box ;  and  by  its  greater  specific 
gravity,  fioata  up  the  plate  with  Uie  mould, 
forcing  the  latter  tightly  against  the  lid  of  the 
box.    By  this  contrivance  the  metal  is  forced 
by  hydrostatic  pressure  into  every  part  of  the 
mould,  in  the  margin  of  wliich  notches  are 
cut  to  allow  free  passage  for  the  metal  between 
it  and  the  floating  plate.     After  remaining 
immersed  in  Uie  metal  for  about  ten  minutes, 
the  box  is  gently  raised,  and  removed  by  the 
crane  to  a  trough  in  which  its  lower  part  is 
rapidly  cooled  by  contact  with  cold  water. 
While  the  box  is  cooling,  the  caster  pours  in 
a  little  metal  at  the  comers,  to  fill  the  space 
left  by  the  contraction  of  the  metal,  and  so  to 
keep  up  the  necessarj'  pressure  upon  the  cast- 
When  cold,  tlie  contents  of  the  box  are  re- 
moved in  a  mass,  fr-om  which  the  superfluous 
metal  is  broken  off  by  \dows  from  a  mallet. 
The  plaster  mould  is  then  broken  away  from 
the  cast,  the  face  of  which  is  a  facsimile  of 
the  types  and  engravings  from  which    tho 
mould  was  taken.    As  the  mould  is  destroyed 
by  this  process,  it  is  necessary,  when  several 
stereotype  plates  of  the  same  page  are  re- 
quired, to  take  a  distinct  plaster  mould  for 
each. 

The  above  is  the  mode  of  casting  usually 
practised  in  England ;  but  various  modifica- 
tions of  the  processes  have  been  brought  into 
use  in  Edinburgh  and  elsewhere. 

Stereotype  plates  need  coreful  examination 
and  picklHtff  to  remove  the  imperfections  in 
the  casting.  Small  hollows,  such  as  tlie  loops 
of  an  a,  an  e,  or  an  o,  arc  liable  to  be  filled  up 
with  metal,  owing  to  blebs  of  oir  in  the  mould, 
and  the  fine  white  lines  in  wood-engravings 
are  sometimes  filled  up.  Such  matters  should 
be  corrected  by  Uie  picker,  who  should  also 
cut  down,  with  suitable  tools,  sucli  blank 
spaces  as  might  be  liable  to  soil  in  printing. 
Before  printing  also,  defective  letters  or  words 
which  cannot  be  corrected  by  t)ie  picker  should 
l»e  cut  awoy,  and  types  inserted  in  Iheh*  place. 
These  t}'pes  are  soldered  into  holes  drilled 
through  the  plate ;  tlieir  stems  being  sawn  off 
flush  with  the  back. 

Although  the  plates  are  cast  of  as  equal  a 
thickness  as  possible,  they  require,  before 
printing  fh)m,  to  be  accurately  flattened  at 
the  back  by  means  of  a  peculiar  kind  of  lathe, 
in  which  a  steel  cutter,  or  kitifi,  mounted  in 
a  alide-xesti  shaves  off  the  metal  from  the 
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bAok  Hi  the  plate  in  eonoeotiio  einles,  tmlll 
it  is  mede  pefftctly  even.  They  are  then 
mounted  upon  blookB  of  wood  or  metal,  to 
raise  them  to  the  eame  heogfat  m  eoimnoii 
types.  The  tendency  of  wood  to  warp  when 
exposed  to  changes  of  temperature,  or  to  oc- 
casional wetting,  has  led  to  many  projectB  finr 
motmting  stereotype  plates  upon  blocks  of 
cement  or  upon  metallic  mounts  which  might 
be  applicable  to  plates  of  yarioos  sizes.  When 
wooden  blocks  are  nsed,  the  plates  are  nsuaHy 
secured  to  tliem  by  dips  at  the  edges,  and 
sometimes  by  screwSt 

The  process  of  stereotyping  is  one  of  the 
most  important  means  by  which  the  produc- 
tion of  cheap  books  has  been  facilitated  of 
late  years.  For  a  work  of  limited  and  tempo- 
rary demand  it  is  unnecessary;  bat  where  the 
demand  is  yeiy  great,  and  likely  to  last  for 
sereral  years,  it  is  all-important,  since  it  enables 
the  publisher  not  only  to  provide  for  the  regu- 
lar sales,  but  also  to  meet,  on  short  notice,  ex- 
traordinaiy  demands  for  thewoik  caused  by 
peculiar  circumstances,  without  the  expense  of 
having  a  very  large  ediUon  printed  at  once.  In 
most  cases  where  the  demand  is  uncertain,  and 
in  almost  all  where  the  demand  is  sure  to  be 
large,  it  is  desirable  to  resort  to  stereotyping, 
because,  although  it  increases  the  first  cost  of 
production,  it  enables  the  publisher  to  avoid,  on 
the  one  hand,  the  risk  of  printing  a  great  num- 
ber of  copies  which  may  prove  unsaleable,  and, 
on  the  otiier,  the  outlay  necessary  for  the  re- 
composition  of  the  types,  in  case  the  demand 
should  exceed  the  number  of  copies  first 
printed. 

STILL.     [DiSTILLATIOH.] 

STIBUNGSHIBE.  That  part  of  this 
county  which  skirts  the  Lennox  Hills  to  the 
south  and  east,  belongs  to  the  coal  district  of 
Central  Scotland,  and  yields  coal,  ironstone, 
freestone,  and  limestone,  in  considerable 
quantity.  The  Great  Canal,  which  connects 
Uie  Forth  and  the  Clyde,  has  part  of  its  course 
in  this  county;  by  this  canal  the  manufactures 
of  Glasgow  are  conveyed  to  the  eastern  parts 
of  the  island,  and  goods  of  various  kinds 
conveyed  back.  The  Edinburgh  and  Glasgow 
Union  Canal,  the  Edinburgh  and  Glasgow 
Railway,  and  the  Scottish  Central  Bailway 
cross  the  county,  giving  access  to  it  from  aU 
sides* 

In  the  highland  district  there  are  above 
4000  acres  of  natural  woods  or  plantations, 
the  latter  being  chiefly  of  oak  and  larch.  The 
eastern  part  of  the  county  is  the  most  fertile, 
and,  in  an  agricultural  point  of  view,  the  most 
important  It  comprehends  the  carse  or  val- 
ley of  the  Forth  below  Stirliag,  the  soil  of 
which  consists  principally  of  a  bluish  clay 


mlxadfrith  and.  There  is  h—esoaparsUwly 
little  waits  land;  the  soil  is  afanoat  wholly 
oceopied  in  tillage  or  in  plaitatioiia ;  and  the 
graater  ftflSity  ftv  obtaining  maawe  wkieh  the 
narigation  d  the  Eorth  aAivds  baa  tended  to 
the  improvement  of  agrioultimw 

Stolingshire  contains  several  manuliMtaring 
towns,  jtflsa  has  manafJMilans  of  tartans  snd 
blankets.  Near  Ba(froit  is  a  large  eotton-ni- 
nnfaoloiy.  CmroHtkore  is  near  the  Cimn 
Iron  W<»ks,  iHdeh  are  among  the  largest  in 
Europe.  There  are  4  or  5  blast  or  soidtiog 
ftimaees,  4  or  5  onpola  ftamaoes,  sod  about 
80  air  ftamaoes ;  besides  mills  for  gxiadiDs 
fire-clay,  boring  cylinders,  grinding  and  polish- 
ing the  metal,  &e.  The  goods  manufiwtand 
are  machinery,  agriooltural  instmments,  and 
warlike  nnplements,  as  cannon,  carrontdcs 
(which  take  their  name  fimm  this  place;,  mor- 
tars, shot,  and  shells.  There  is  abundance  of 
eoal  in  the  neighbourhood,  but  the  iroDBbme 
and  limestone  are  chiefly  brought  from  s  (&• 
tanoe.  Vessels  of  IM)  tons  burthen  come  up 
to  the  village.  About  2000  persons  sre  em- 
ployed at  the  ironwo^.  ^attirifc  is  chiefly 
indebted  for  its  prosperity  to  an  extensive  in 
land  trade,  and  to  the  iron  works,  canals,  lod 
collieries,  in  the  neighbourhood.  At  Onujc- 
mtntth  the  Grand  Canal  {erminates,  in  a  besin 
and  harbour,  and  two  extensive  wood  ponds. 
The  basin  and  harbour  admit  large  vessels,  iiul 
smaller  vessels  can  proceed  by  the  ctnal,  tb« 
traffic  on  which  is  considerable.  Great  eIRnts 
have  been  made  of  late  years  to  improve  the 
port  by  the  construction  of  avast  sea-loefa, 
the  formation  of  a  wet  dock,  and  the  deepen 
ing  of  the  river  Carron.  At  KUsiftk  the  oa- 
nufactnres  consist  almost  entirely  of  band 
loom  weaving  to  supply-orders  fh>m  Olis^v- 
St.  Ninians  has  manufactures  of  tsrtaos, 
shawls,  leather,  and  nails.  The  conntj  town, 
Stirllngj  has  manufactures  of  tartan  and  ttf- 
tan  shawls,  yams,  cotton  goods,  malt,  letther, 
soap,  and  candles.  There  are  dye-hooses  fcr 
yams,  home-made  cloths,  and  silks,  rope  yvd^ 
and  breweries.  Considerable  trade  is  caineJ 
on  in  com,  wood,  coals,  bricks,  tiles,  lime,  and 
wool.  About  100  vessels  are  engaged  in  the 
trade  up  the  Forth  to  Stirling ;  and  there  n 
constant  communication  by  steam  with  Nev- 
haven,  near  Edinburgh,  and  the  intennediate 
places  on  the  Forth. 

STOCKHOLli,  the  capital  of  Sweden,  ii 
the  most  industrious  and  commercial  tovn  of 
thatcountiy.  There  are  manufactures  of  cloth, 
cotton,  calico,  silk,  ribands,  sugar,  tohaoco, 
leather,  cast  iron,  and  soap.  Nearly  the  vhok 
of  the  superfluous  produce  of  the  eoootne^ 
north  and  west  of  Stockholm  is  brought  htf« 
to  be  exported  to  foreign  countries ;  it  is 
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mostiy  gliipyod  in  Swediafa  vMiek.  Tha  value 
of  the  iron  ez|Mirte«l  i«  as  great  or  greater  than 
the  total  amotint  of  the  other  exports,  of  whioh 
the  chief  are  timber,  tar,  pitch,  copper,  cobalt, 
ready  bmlt  Teasels,  hnaeed  oil  and  oil  oakes, 
tohaeeo,  steel,  brioks,  and  a  Uw  munnfaiotqied 
articles.  The  most  aotive  oommetee  is  carried 
on  with  Englmd,  the  United  States  of  North 
America,  Denmaric,  Franoe,  Pnissia»  Portugal, 
the  Netherlands,  and  Italy.  The  most  impor- 
tant articles  of  import  axe  sugar,  oofiee,  viae 
and  brandy,  ram,  vooUen  and  cotton  maaik 
factored  goods,  silk,  linens,  china  and  erockeiy, 
hemp,  cotton,  cheese,  potash,  hides  and  skins, 
tallow  and  candles,  train  oil,  dyeing  woods, 
raisins,  almonds,  pepper,  cinnamon  and  caa- 
sia,  tea,  butter,  and  wool. 
STOCKINGS.    [HoeiXBy  Makuvaotube.] 
STOCKPOBT  is  one  of  the  principal  seats 
of  the  eotton  mannfaotare.     Ozrell's  cotton 
mill,  in  this  town,  is  one  of  the  finest  and 
largest   in  the  kingdom.    The  bmlding  is 
nearly  SOO  feet  long,  and  has  about  600  win- 
dows.   There  are  six  ranges  or  stories,  the 
lowest  of  whioh  is  230  feet  from  front  to  back. 
There  arefonr  ateam  engines  for  wozking  the 
machines,  whioh  oonsume  twenty  tons  of  coal 
per  day.     Besides  the  spinning  machinery 
there  are  1,900  power  looms. 

To  the  eotton  manufiacture,  which  is  the 
staple  trade  of  the  town,  may  be  added  the  ma- 
nuiactore  of  silk  goods,  threadt  hats,  brushes, 
spindles,  and  shuttles.  There  are  aererml  iron 
and  brass  foundries  in  the  town,  and  bricks  are 
extensively  made  in  the  neighbouzliood« 

STONE  FOR  BUILDING.  Stone  fit  for 
building  must  in  general  be  freestone  Arm 
enough  to  sustain  great  pressure,  and  yet  so 
aggregated  as  to  admit  of  being  woriLod  with 
facility  by  ordinary  tools,  and  of  leoeiring 
correet  snrfoces  in  any  direction.  It  must  in 
general  yield  masses  of  great  dimensions.  In 
the  great  Tsrietyof  hmesiones  and  sandatones 
whidi  are  adapted  for  building  purposes,  we 
remaxk,  by  the  aid  of  the  mioroacope,  three 
principal  modes  of  molecular  aggregation: 
inixUireB  of  grains ;  segregated  concretions  of 
grains;  and  compacted  ciystallisations.  Mix- 
tures of  yeiy  unequal  or  very  dissimilar  parts, 
as  millstone -grit ;  concretions  which  hare 
earthy  textures  in  their  inteistioes,  aa  some 
oohdo  limestones;  crystallisations  which  do 
not  produce  oompactness,  aa  in  some  magne- 
sian  limestones, — sreaot  in  general  durable. 
The  commissionerB  (Mr.  Barry,  Sir  H.  de 
la  Beehe,  and  Dr.  W.  Smith)  who  reported  on 
the  choice  of  stone  for  the  oonstrnetion  of  the 
New  Houses  of  Parliament,  made  Tsluable  ei- 
periroents  as  to  the  hardness,  closeness,  den- 
sity, eoleinr,and  durahiHty  of  manytarieties  of 
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stone.  The  strength  (^several sorts  of  stoBe,'a8 
measured  by  tlieveightneeeaaaiyte  be  applied 
for  breaking  and  crashing  them,sppearB  below: 

ItadiUace  HnlrtaBw          Samt  of 

to  fracture,  tocnuhiog.           Stoae. 

fdO  111  Craigleith. 

88  106  Darley  Dale. 

Sandstones  -<  56  107  Park  Spring. 

48  70  Kenton. 

38  71  Binnie. 

50  127  Eetton  Bag. 

30  55  Portland. 

OnUfi^a        J^  5^  HamhilL 

Oohtes        <^  33  ^^^^^ 

I  16  25  Barnack. 

Us  21  Box. 

70  117  Bolsover. 

36  74  MansfiehL 

limestones -( 34  61  Huddlestone. 

24  55  Boche. 

20  23  Cadeby. 

Of  sixteen  specimens  selected,  the  stone 
most  absorbent  of  water  was  proved  to  be  the 
Bath  oolite  from  Box ;  that  most  injured  by 
Brard's  artanaal  piooeas  of  disintegration  was 
the  Barnack  stone :  and  that  whioh  vas  most 
easily  crushed  was  the  Bath  oolite  from  Box. 
Generally  speaking,  sandstones  were  least 
absorbent,  magnesian  limestones  least  disin> 
tagTBlang ;  sandstones  i^peared  to  be  strongest, 
though  choice  magnesian  limestones  (as  that 
of  Bolsoyer,  finslly  raeommended  by  the  Com- 
missioners) were  fully  equal  in  this  respect, 
and  were  idmoat  as  httle  absorbent 

Stones  of  uniform  textnrs  commonly  decay 
by  disintegration  at  the  surface,  losing  grain 
by  grain  in  proportion  to  time  and  exposure. 
Stones  composed  of  parts  unequally  mixed 
suffer  unequal  waste  in  diifinent  parts.  Shells, 
oomls,  ooncretions,  and  erystalhsed  masses, 
thus  appear  prominent  from  earthy  limestones, 
and  indicate  the  general  foot  that,  in  propor- 
tion to  the  force  of  moleenlar  aggregation  in 
the  stone,  is  the  resistance  which  it  ofibra  to 
decay.  It  is  not  the  amount  but  the  kind  of 
exposure  which  goveras  the  decay  of  stone : 
the  southern  and  western  parts  of  our  cathe- 
drals give  way  more  than  the  northern  and 
eastern. 

STONE  WOBKIKG.  There  are  three 
aspects  under  which  the  working  in  stone 
presents  itself  to  our  notice— ^uanying,  shap- 
ing and  preparing  the  stones,  and  masonry 
property  so  called. 

iJl  statuary  marble  and  all  building  stone 
are  extracted  from  the  rocks  by  quarrying. 
Egypt,  Greece,  and  Italy  possessed  the  quar- 
ries from  whioh  the  great  works  of  the  andenta 
in  sculpture  and  architecture  were  produced ; 
and  nearly  every  country  possesses  quarries 
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more  or  lesB  extensive.  The  Britisli  isles 
abound  with  stone  of  nearly  every  diiGerent 
kind  that  can  be  employed  with  advantage  in 
arolutectore  and  engineering.  The  granitet  of 
Aberdeenshire,  of  Devon  and  Cornwall,  and  of 
Ireland;  tho  aandUones  of  Yorkshire,  Lan- 
cashire, Derbyshire,  and  other  counties;  tlie 
milUlone  grit  of  Yorkshii'e  ;  the  tU^  stones  of 
Wales,  Cumberland,  Cornwall,  and  Ireland ; 
the  limestones  of  Portland,  Purbeck,  Bath,  and 
other  counties;  the  dnystones  of  Gloucester- 
shire and  Yorkshire ;  the  ragstone  of  Kent — 
all  ore  plentiful. 

In  quarrying  stone  the  works  are  chiefly 
horizontal  or  vertical,  according  as  the  stone 
is  for  below  or  near  the  surface.  Stone  of 
inferior  kind  has  generally  to  be  removed 
before  the  good  stone  can  be  roachcd.  The 
huge  masses  are  often  loosened  by  blasting 
with  gunpowder;  but  as  this  shatters  tlie 
blocks,  a  slower  but  less  wasteful  plan  is 
usually  adopted.  Most  stones  present  natural 
layers  or  places  of  cleavage^  which  enable  it  to 
separate  into  parallel  stitita;  and  the  quany- 
men  employ  theur  picks  and  jumper-chiseJs 
in  such  a  way  as  to  take  advantage  of  this 
cleavage.  After  the  blocks  have  been  severed 
from  the  mass,  they  are  rednced  as  nearly  as 
possible  to  a  rectangular  form ;  this  is  done 
by  means  of  a  tool  called  a  kevel,  pointed  at 
one  end  and  flat  at  the  other,  with  which  the 
in-egular  parts  are  knocked  off.  The  blocks 
are  then  usually  raised  upon  low  carriages, 
and  drawn  on  iron  railways  to  the  qua}*s  or 
wharfs  where  the  stone  is  put  on  shipboard. 

Tbe  working  of  stone  is  similar  in  principle 
to  that  of  marble,  but  does  not  necessitate  so 
much  care.  In  the  common  mode  of  sawing 
a  stone,  a  man  works  to  and  fro  a  framed  saw 
or  cutter,  which  gradually  cuts  its  w^y  through 
the  stone ;  the  instrument  is  not  really  a  saw, 
for  it  has  no  teeth ;  but  by  Uie  use  of  sand  and 
water  an  abrading  action  is  produced  which 
wears  a  cut  in  the  stone.  In  the  large  marble 
and  stone  works,  of  wliich  a  fine  example  has 
licen  estabUshed  at  Pimlico,  several  stone- 
saws  are  Aramed  together  in  parallel  array,  and 
iK-orkcd  by  a  steam-engine ;  a  block  of  marble 
or  stone  is  thus  quickly  cut  up  into  slabs. 
Slabs  are  cut  np  into  smaller  pieces  by  hand- 
saws, or  more  expeditiously  by  oireular  saws 
fixed  upon  a  revolving  axis — ^the  saws,  as  in 
tlie  former  case,  being  in  fact  blunt  knives. 
By  bending  Uiesc  blunt  knives  into  a  circular 
or  cylindrical  form,  and  fixing  ttiera  at  the 
bottom  of  a  vertical  revolving  shaft,  cireular 
pieces  of  stone  are  cut  Hilars  and  hollow 
cylinders  or  pipes  of  stone  are  shipped  by 
sijuiliu*  means.  If,  instead  of  a  saw,  the  hori- 
voctal  axis  be  furnished  with  iron  wheels 


shaped  with  motEddings  on  their  edgfs,  the 
forms  of  architectural  mouldings  miy  !» 
wrought  on  long  slabs  of  stone. 

The  smoothing  and  polishing  of  stone  lad 
marble  are  effected  by  the  friction  either  of  i 
smooth  iren  surface,  or  of  another  piece  of 
stone,  plentiftilly  wetted  daring  the  process. 

Masonry  b  a  most  important  branch  of  at 
as  connected  both  with  architecture  and  vitb 
common  building,  bat  especiaUy  the  former. 
Owing  to  its  expense,  masonry  is  oompsrttiTclT 
rarely  employed  in  England,  except  for 
public  or  other  buildings  of  the  highest  olass : 
the  mason's  work  being  in  other  esses  re- 
stricted to  such  parts  aa  door-steps,  string 
ooiirses,  facias,  plain  eomioes,  pavements,  ud 
stairs.  Walls  which  are  not  of  solid  intBom; 
threughout^  but  are  built  either  of  brick  or 
inferior  stone  and  rubble,  with  only  an  extenil 
facing  of  squared  stone  laid  in  coones,  an 
termed  asMer  or  ashitrmg, 

STONES,  METEORIC.  Ifthematerisbof 
whid)  these  remarkable  precipitated  bodies  eoo- 
sist  had  become  applicable  to  any  useful  esi 
or  if  their  fall  illustrated  any  praetieal  snlgM^ 
we  would  touch  upon  the  phenomena  beiv; 
but  they  still  remain  exclusively  within  tha 
domain  of  science.  The  aerolites  are  cbiei)/ 
composed  of  iren,  nickel,  silica,  magnesia,  lod 
sulphur,  with  smaller  portions  of  alamiiiA. 
lime,  manganese,  chrome,  cobalt,  carbon,  saJ 
soda.  It  is  remarkable  that  no  new  suhaUnciv 
nothing  with  which  we  were  not  alrealy  ac- 
quainted, has  ever  been  discovered  in  tbiir 
composition. 

STOP.    [OnoiN.] 

STOP-COCK.    [Cock.] 

STOVES.  Several  kinds  of  fire-plaees  nr 
stoves  give  out  heat  by  condwiiM  f^^h 
othen  do  so  mainly  by  mdkiHom,  Open  fliv 
places  are  of  the  latter  kind,  and  a  eonadft- 
able  loes  of  heating-power  results  fiom  ^^ 
arrangement  The  burning  eoals  radiate  beat 
into  tlie  room,  and  another  portion  of  boat  is 
reflected  from  the  metallic  portions  of  the 
grate ;  but  the  heated  air,  whieli  ought  to 
contribute  to  the  desired  etEact,  is  mainlj 
allowed  to  escape  up  tlie  chimney  witb  tbc 
smoke  and  other  results  of  conibn!»tion.  1^- 
Arnott,  in  liis  '*  Treatise  on  Warming  ■"<! 
Ventilation,*'  enumerates  about  a  dosen  eviN 
which  are  more  or  less  inseparnUe  fron> 
open  fires.  Among  these  are  wKte  of  f"*'** 
miequal  heating,  a  stratum  of  coU  tax  nctf 
the  floor,  the  production  of  smoke  and  da>t, 
loss  of  time  in  attendance,  danger  to  per«>o 
and  property.  Many  contrivances  faave  brc" 
brought  forward  to  obviate  one  or  otbtr 
of  these  inconveniences.  Count  Rnin^ 
suggested  tlie  **  regSstcr-stove,**  the  pecolitfi'f 
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of  which  consists  in  narrowing  the  throat  of 
the  chimney  by  a  plate  which  can  be  moved 
to  vary  the  size  of  the  aperture;  by  this 
means,  particolarly  if  the  opening  be  near 
the  fire,  the  very  hot  air  directly  firom  the 
fire  enters  before  it  can  mix  with  much  colder 
air  from  the  room,  and  thus  the  draught  is 
increased  so  as  to  lessen  the  chance  of 
smoking.  But  there  is  a  great  waste  of  heat 
in  tliis  as  in  all  other  open  fire-places. 

The  common  Dutch  ttove  is  one  of  the 
simplest  examples  of  a  close  stove.  It  gene- 
rally consists  of  a  cylindrical  case  of  sheet- 
iron,  within  and  near  the  bottom  of  which  is  a 
grating  for  containing  the  fuel.  There  is  an 
ash-pit  beneath  the  grating,  and  three  open- 
ings to  the  interior-H)ne  to  the  ash-pit,  one 
for  introducing  the  fhel  above,  and  one  lead- 
ing to  a  flue  or  chimney.  In  this  form  of 
stove  the  heated  iron  case  warms  the  air,  which 
thus  becomes  much  more  nearly  equalised  in 
temperature  than  it  is  by  a  common  fire. 
There  is  also  great  economy  of  fuel,  and  an 
absence  of  smoke  and  dust;  but  the  air  of 
the  room  acquires  a  dry,  sulphureous,  and  un- 
healthy condition.  In  jBiunaii  s/ovm,  earthen- 
ware and  brickwork  are  largely  used,  instead 
of  metal,  as  a  means  of  making  the  heat  less 
intense  near  the  stove,  and  of  keeping  up  a 
reservoir  of  heat  after  the  fire  is  extinguished. 
The  stove  is  built  in  a  masshre  style,  and 
consists  of  a  series  of  chambers,  of  which  the 
lowest  serves  as  the  fire-place,  and  the  upper 
ones  as  flues,  and  being  composed  almost 
entirely  of  brick  and  porcelain,  the  outer 
surface  remains  at  a  moderate  temperature 
for  a  very  long  period. 

Dr.  Amott  has  the  merit  of  having  devised 
means  to  prevent  the  too  intense  heating  of 
the  air  near  close  metallic  stoves,  by  the 
use  of  the  stove  which  bears  his  name.  [Ab- 
K0TT*8  Stovb.]  Numerous  varieties  of  the 
close  stove,  bearing  more  or  less  on  the  above 
construction,  have  been  brought  forward  since 
the  publication  of  Dr.  Amott's  book.  Each 
professes  to  possess  some  peculiar  merit; 
but  ail  present  these  features  in  common — 
that  the  air-hole  by  which  the  combustion  is 
fed  is  very  small,  and  capable  of  adjustment; 
that  there  is  a  body  of  air  to  be  warmed, 
external  to  the  grate  or  fire-box  itself,  but 
confined  within  an  outer  case;  that  the  con- 
sumption of  fuel  is  much  smaller  than  in  any 
variety  of  open  fire-places;  and  that  the  flue 
for  carrying  oiT  the  smoke  and  gases  is  small 
in  diameter,  and  capable  of  being  carried  in 
any  direction.  In  the  different  forms  of 
''Idtchen-ranges"  the  open  fire-place  is  com- 
bined with  what  may  be  deemed  a  close  stove ; 
lor  the  ^'oven"  and  ** hot-closet"  ore  repre- 


sentatives of  the  heated  space  witliin  the 
outer  case  of  a  close  stove.  The  '* gas-stoves" 
and  ''steam-kitchens"  of  modem  inventors 
may  in  like  manner  be  included  in  the  same 
category,  for  they  are  in  efflsct  dose  stoves 
heated  by  agents  difibrent  fh)m  common 
coal. 

In  the  arrangements  above  described,  the 
stove  is  in  the  room  which  is  to  be  warmed, 
and  its  heating  effects  are  calculated  with  re- 
spect to  that  room  alone;  but  in  many 
factories  and  other  large  establishments  the 
fire  is  in  an  outer  or  lower  apartment,  and 
the  heated  air  is  conveyed  thence  in  a  pipe  to 
the  apartment  to  be  heated. 

In  Cundy's  patent  stove,  recently  intro- 
duced, the  air  is  warmed  by  passing  through 
channels  made  of  artificial  stone ;  it  is  in- 
tended for  use  in  churches,  schools,  and  other 
large  rooms,  and  is  charged  for  according  to 
the  number  of  cubic  feet  of  air  which  it  will 
warm  in  a  given  time. 

One  of  the  greatest  improvements  in  stoves 
of  recent  manufacture  is  the  adoption  of  such 
a  form  in  the  iron  or  steel  work  immediately 
contiguous  to  the  fire  as  to  reflect  out  into 
the  room  as  much  as  possible  of  the  heat, 
instead  of  allowing  it  to  waste  by  ascending 
the  chimney.  In  one  of  these  forms,  Jobson's 
patent  stove-grate,  the  reflecting  surface  en- 
tirely surrounds  the  fire,  not  only  above  and 
at  the  sides,  but  also  beneath;  the  ash-pit 
being  so  ingeniously  arranged  as  not  to  inter- 
fere with  the  lower  part  of  the  reflector. 

Other  details  relating  to  heating  by  stoves, 
by  gas,  and  by  other  means,  will  be  found 
under  Cooximg  Appabatus,  and  Wabmino 
and  Ventilation. 

STRASBOURG.  This  large  and  important 
city  derives  so  much  fame  from  its  exquisite 
Cathedral,  that  its  industrial  features  are  almost 
eclipsed  thereby.  Yet  it  is  a  busy  place.  The 
trade  of  the  town  is  very  considerable :  its 
manufactures  include  jewellery,  metal  buttons, 
starch,  alum,  soap,  watches  and  clocks,  che- 
mical products,  steel,  cuUeiy,pin8,  combtt,  cast- 
iron  goods,  earthenware,  porcelain,  enamel, 
oil  from  seeds,  morocco  and  other  leather, 
hats,  woollen  and  cotton  stufls,  cotton  yam, 
hosiery,  printed  flannels,  sail-cloth,  oil- cloth, 
thread,  carpeting,  furs,  paper-hangings,  play- 
ing-cards, &c.  There  are  bleach-grounds, 
dye-houses,  rope-walks,  tan-yards,  breweries ; 
chicory,  mustard,  and  madder-miUs ;  printing- 
offices,  plaster- kilns,  tile-yards,  an  iron-forge, 
a  type-foundry,  sugar-refineries,  a  snufl'-manu- 
factory,  &c.  There  is  a  considerable  trade 
carried  on  with  Holland,  Germany,  Switzer- 
land, and  Italy ;  and  much  business  is  done 
in  the  produce  of  the  surrounding  territory, 


1619    STRAW  PLAT  MANUFACTURE.  STRAW  PLAT  If^HiUFACTURE.     1620 


which  indades  corn,  wine,  tobacco,  madder, 
hemp,  hops,  saffix)n,  Ac. 

STRAW-PLAT  MA^^UFACTURE.  It  is 
not  known  when  the  raanufactore  of  hat3  or 
bonnets  of  platted  straw  first  became  im- 
portant in  Italy,  where  it  haa  long  formed  one 
of  the  leading  porsuits  of  the  agricultmal 
population ;  bat  it  does  not  appear  to  have 
been  followed  in  England  more  than  seven^ 
or  eighty  years. 

The  large  size  of  the  wheat-stx^w  used  in 
this  country  for  platting  prevented  the  home 
manufacture  from  entering  into  competition 
with  that  of  Italy  in  articles  of  fine  ^nality ; 
the  straw  grown  for  the  purpose  in  Tuscany 
being  much  smaller,  as  well  as  superior  in 
colour.  This  difficulty  was  in  some  degree 
overcome  by  the  expedient  adopted  in  England 
towards  the  end  of  the  last  century,  of  split- 
ting the  straw,  and  using  the  naiTOW  SplhiU, 
or  shps  of  straw,  in  lieu  of  whole  straws.  The 
operation  of  splitting  is  performed  by  small 
cutting  instruments  called  machinct,  which 
have  a  number  of  sharp  edges  so  fixed  as  to 
divide  the  straw,  by  a  motion  in  the  direction 
of  its  length,  into  four,  five,  six,  or  more  equal 
parts.  Before  machines  were  invented,  straws 
were  occasionally  split  with  knives  by  hand. 
13 ut  greatly  as  the  British  straw-plat  manu- 
facture had  been  encouraged  by  the  use  of 
split  straw,  by  improvements  in  bleaching, 
and  by  increased  care  in  the  selection  of 
Ktraws  of  tmiform  size  and  colour,  it  was 
found,  when  the  re-establishment  of  pf.ace 
allowed  tl)e  free  importation  of  Italian  stri^w 
bonnets,  that  the  home  manufacture  was  un- 
able to  compete  with  the  foreign,  notwith- 
standing the  heavy  protecting  duty  levied 
upon  hats  or  bonnets  of  straw  imported  from 
other  countries.  The  Society  of  Arts  there- 
fore, for  a  long  series  of  years,  ofifered  en- 
couragement to  attempts  for  the  improvement 
of  the  British  straw  manufacture,  which  called 
forth  many  interesting  communications,  and 
led  to  great  improvement 

In  plat  made  of  spUt  straw,  unless  two 
splints  are  laid  togetlier,  with  their  inside 
surfaces  towards  eaoh  other,  as  in  the  plat 
called  Patent  Dunstable,  it  necessari^  happens 
that  the  face  of  the  plat  exhibits  (dtemately 
the  outer  and  inner  surfaces  of  the  straw, 
which  differ  from  each  other  in  colour  and 
gloss.  Articles  made  of  split  straw  are  also 
inferior  to  those  of  whole  straw  of  equal 
fineness,  in  pliability  and  durability.  Another 
circumstance  which  greatly  increases  the 
beauty  of  Leghorn  plat  is  the  mode  of  joining 
it,  so  OS  to  form,  by  the  combination  of  several 
narrow  strips,  an  extended  sheet  of  platted 
work.  British  plat  is  usually  joined  by  making 


the  several  rows  of  plat  OTeriip  each  other  a 
little,  and  then  stitching  through  the  over- 
lapping  with  a  needle  and  thread.     The  sor- 
lace  of  a  hat  or  bonnet  farmed  in  this  manner 
consists  of  a  series  of  ridges ;  and  part  of  eabcfa 
ro^  of  plat  is  concealed  by  that  next  abovt 
it,  so  that  an  unnecessarily  large  quantity  of 
plat  is  required  to  fozm  a  given  extent  of  sa- 
face.     L^ghom  plat  is  fanned   in  soeh  a 
manner  that  it  may  be  joined  withoui  this 
loss ;  the  edge  of  one  row  of  plat  being,  es  it 
were,  knitted  into  the  edge  of  the  other,  in 
such  a  way  that  the  pattema  may  appear  on- 
interropfted,  and  the  line  of  junction  nay  be 
almost  invisible 

The  Society  of  Aria  has  encouraged  the 
growing  of  straw  similar  to  that  of  LogfaorBv 
the  platting  of  the  Leghorn  straw  in  England, 
and  every  other  device  which  might  seem 
likely  to  increase  the  home  mannfacjnra.  ttr. 
Pany  in  1822  received  the  Socie^'a  large 
silver  medal  for  his  method  of  manufactoring 
Leghorn  plat  from  straw  imported  from  Itaiy. 
In  this  method  the  ears  are  cut  off  with  a 
knife,  and  the  straws  are  then  carefully  sorttsd 
to  obtain  uniformity  in  length,  thirlmeiaa,  and 
colour.  Thirteen  straws  are  tied  together  ai 
one  end,  and  then  divided  into  two  portions . 
six  straws  being  towards  the  left  side,  and 
seven  to  the  right,  so  that  the  two  portions  cf 
straw  may  form  a  right  angle.  These  ine 
platted  over  and  under  each  other,  so  as  to 
form  a  platted  band,  about  threeeightha  of  an 
inch  in  width.  Several  of  these  bands  are 
adjusted  in  spin^  coils,  with  their  a4jaceot 
edges  knitted  together,  so  as  to  form  the 
large  circular  pieces  of  plat  which,  under  the 
name  of  hat$,  orjhu,  are  so  cxtonsively  ex- 
ported from  the  north  of  Italy. 

The  straw  used  in  Tuscany  ia  that  U 
Triticum  turgidumf  a  variety  of  bearded  wheat, 
which  seems  to  differ  in  no  respect  from  th« 
spring  wheat  grown  in  the  vale  of  Evesham 
and  in  other  parts  of  England.  It  is  grown 
in  Tuscany  solely  for  the  straw,  and  not  for 
the  grain ;  and  the  upper  joint  of  the  ^tiaw 
is  that  chiefly  used  tos  platting.  The  sira« 
is  pulled  whUo  the  ear  is  in  a  soft  milky  stat^ ; 
the  com  having  been  aown  very  close,  and 
consequently  produced  in  a  thin,  short,  and 
dwindling  condition.  It  is  then  dried  bj 
spreading  it  thinly  upon  the  ground  in  fine 
hot  weather,  and  afterwards  tied  op  in  bundles 
and  stackedt  for  the  purpose  of  enabling  tha 
heat  of  the  mow  to  drive  off  any  ramainiog 
moisture.  After  remaining  in  the  mow  for 
about  a  month,  it  is  spread  out  in  a  meadow* 
and  exposed  to  the  action  of  dev,  son,  asd 
air,  in  order  to  bleach  iu  The  atcaw  it 
frequently  turned  during  this  opomtion;  aad 
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il  te  eoiBpleM^.Ch«  loifer  Jmnt  of  the 
atnw  b  poilddl  oil;  lesvlii^  tlie  upper  joint, 
whhlbee«r  attAohedtoityfornse,  This  part 
io  thai  snljaoted  to  the  actloa  of  steim,  and 
to  iaudgu&on  iritb  ralphur,  ui  ordiir  to  com- 
]^«te  the  Ueaehing,  titer  which  it  is  ready  for 
use.  It  is  tied  up  in  bmcHes,  and  importod 
to  BaglaQd  in  thie  state. 

Bleaching  the  straw  with  sulphur  fumes  is 
commonly  praotUed  in  this  ooontry,  and  Dr. 
Ure  states  that  %  solution  of  chloride  of  lime 
may  he  used  for  the  purpose.  Sttaw  may 
be  dyed,  Inr  ornamental  purposes,  of  many 
diffiarant  coloum* 

The  BpUats,  or  pieces  of  spKt  straw,  being 
corred  in  a  wagr  which  would  impede  the 
opemtien  of  platting,  fe<|iilre  to  be  flattened 
between  rollers.  These,  as  well  ae  the  whole 
stranra  used  in  other  kfaiA  of  plat,  are 
moistened  inth  waiter  to  render  them  easy  to 
worit.  It  need  hardly  be  Observed  that 
cleanlioeas  in  indispensable  to  the  beauty  of 
the  pint 

In  the  kind  of  straw-plattuig  above  de- 
scribed, the  plat  is  formed  into  a  narrow  strip 
or  riband,  which  must  be  framed  into  a  spirtd 
coil,  or  united  edge  to  edge,  to  form  a  hat  or 
bonnet;  but  in  1894  Mr.  T.  B.  Smith,  of  St. 
Alban'a,  devised  a  mode  of  applying  Brazilian 
pl«t  to  the  mamifaetare  of  hats  and  bonnets 
of  split  straw.  This  kind  of  plat  is  not  formed 
in  strips,  but  is  at  once  platted  or  woven  into 
the  reqiiired  form  and  size.  One  advantage 
claimed  for  the  method  is  that  either  the 
glos^  or  the  dull  sfurface  of  the  split  straw 
may  be  plaoed  entirely  on  one  side  of  the  plat. 
The  British  straw  plat  district  comprises 
Bedfordshire,  Hertfordshire,  and  Bucking- 
hamshire; these  counties  being  the  most 
favonnMe  for  the  production  of  the  wheat- 
straw  commonly  used  for  English  plat  The 
mannfactnre  is  also  followed  in  a  few  places 
in  Bssex  and  Suffolk ;  but  very  little  in  other 
coontietf.  The  prinoipal  markets  are  Luton, 
Dunstable,  and  St.  Albans. 

In  1S47, 1,370  Ibe.  weight  of  chip  hats  were 
imiK>rted,  and  7,1 17 lbs.  of  straw  hats ;  together 
with  35,590  lbs.  of  chip-plat,  and  13,420  lbs. 
of  straw-plat,  fbr  making  hats  and  bonnetB; 
and  999  cwti.  of  straw-platting. 

STRING-COURSE,  is  a"  projecting  course 
of  masonry  farming  a  string  or  horizontal 
line  on  the  face  of  a  irall,  and  consisting  of  a 
scries  of  mouldings,  as  in  Gothic,  or  a  flat 
surface   (either   plain   or  enriched),   as  in 


either  qvite  plain,  or  more  or  less  decorated 
according  to  the  character  of  the  floor  to 
which  it  belongs. 

STRO'NTIUM.  This  peeuiiar  metal  was 
formeriy  svpposed  to  be  identical  with  Barytes, 
bnt  Dr.  Hope  in  1792  j^ved  them  to  be 
distinct  bodies*  It  has  not  a  very  high  lustre, 
is  ftisible  with  diflieulty,  and  is  not  volatile. 
When  exposed  to  the  air  it  attracts  oxygen, 
and  becomes  converted  into  Strontia,  When 
thrown  into  water,  it  deeomposes  il  with  great 
riolenoe,  producing  hydrogen  gas,  and  form- 
ing with  the  water  a  solution  or  strontia. 

The  salts  of  strontia  are  occasionally  used 
in  chemical  investigations,  and  in  giving  a 
pnrple  flame  to  ihfe-worics. 

STUCCO,  is  a  plaster  of  any  kind  used  as 
a  coating  for  walls,  and  to  give  them  a 
finished  surface.  Stueeaiumt  or  stoeoo-woik, 
is  the  term  employed  for  all  interior  orna- 
mental plaster  work  in  imitation  of  carved 
stone,  such  as  the  cornices  and  mouldings 
of  rooms,  and  the  enriehments  of  ceilings  ^ 
Stucco  was  very  much  employed  by  the 
ancients,  and  not  merely  for  coating  columns, 
dte.,  constructed  of  brick,  bnt  in  many  in- 
stances for  covering  stone,  or  even  marble : 
toT  which  last  purpose  it  was  applied  so 
sparingly  as  to  be  no  more  than  a  very  thin 
incrustation,  for  the  purpose,  it  is  now  sup- 
posed, of  being  painted  upon. 

The  stucco  used  for  internal  decorative 
purposes,  such  as  those  above  mentioned,  is 
a  composition  of  very  fine  sand,  pulverised 
mari>le,  and  gypsum,  mixed  with  water  till  it 
is  of  a  proper  consistency.  Within  a  short 
time  after  being  first  applied,  it  begins  to  set, 
or  gradually  harden,  in  which  state  it  is 
moulded,  and  may  at  length  be  finished  up 
with  metal  tools. 

The  stucco  employed  for  external  work  is 
of  a  coarser  kind,  and  variously  prepared, 
being  now  manufiEictured  wholesale  as  an 
article  of  commerce,  ready  for  use;  and  of 
which  the  difBsrent  sorts  are  generally  dis- 
tinguished by  the  name  ot  cements,  Adam's 
or  lAardtCs  Cement  is  an  oil-cement,  of  which 
the  chief  ingredients  are  fine  whiting  and 
calcined  oystershells, well  mixed  and  ground 
up  in  a  mill  with  oil.  Parkefs  or  Boman 
Cement^  that  now  most  in  use,  consists  chiefly 
of  a  preparation  of  argillaceous  limestone 
found  on  the  coast  of  Essex  and  Kent,  and 
in  the  Isle  of  Sheppey.  Of  Bailey's  Cement 
fime  and  sharp  sand  are  the  principal  ingre- 


Italian  arehiteeture.    The  string-course  itself  i  dients.    Mastic  Cement^  or  JSamelin's  Cement, 


consists  sometimes  of  only  a  few  narrow  and 
plain  mouldings,  at  others  of  a  variety  of  them 
sepsfate^  by  one  or  more  oonsiderable  hollows. 
In  IMan  aMfaiteetore,  the  stxing-eomve  is 


is  composed  of  peroxide  of  lead  and  oil. 
Keene*8  Cement  is  one  of  recent  invention,  and 
of  very  superior  quality,  taking  a  surftice  and 
polish  almost  equal  to  that  of  the  finest 


leas 


STUTTGABT. 


SUFFOLK. 


mi 


marble;  it  is  in  fact  a  species  of  flcagUola; 
conseqneDlly  it  is  employed,  like  that,  only 
for  interior  decoration.  Almost  every  year 
produces  some  new  kind  of  stucco. 

If  perfectly  well  executed,  stucco  will  be 
nearly  equal  in  appearance  to  stone,  and  even 
superior  to  that  of  stone  of  inferior  quality. 
There  are  some  who  protest  against  the  use 
of  stucco  externally,  as  a  spurious  and  mere- 
tricious mode  of  building  with  sham  material ; 
but  it  is  certain  that  most  of  Palladio's  edifices, 
and  of  what  are  spoken  of  as  the  *  marble 
palaces'  of  Venice  and  Borne,  are  merely 
faced  with  stucco. 

STUTTGABT,  the  Cf^ital  of  the  kingdom 
of  Wiirtemberg,  has  manufactures  of  linen 
and  woollen  cloths,  silk,  cotton,  gloves,  carpets, 
shawls,  Ac,  and  is  noted  for  its  beautiful 
works  in  gold,  silver,  and  bronze;  mathema- 
tical, philosophical,  optical,  and  musical  instru* 
ments ;  cabinet  furniture,  lackered  ware,  and 
carriages.  The  bark  trade  is  extremely 
flourishing.  The  navigation  of  the  Neckar 
gives  Stuttgart  water-communication  with  the 
Bhine.  lines  of  railway,  partially  in  operation 
and  rapidly  approaching  completion,  connect 
it  witli  the  Bavarian  and  Bhine  railroads. 

STYBIA.  The  great  wealth  of  this  pro- 
vince of  Austria  consists  in  its  mines,  whidi 
are  confined  to  the  mountainous  portion  of 
the  country.  The  most  important  minerals 
are— silver,  copper,  lead,  iron  (640,000  cwt  a 
year),  alum,  cobalt,  sulphur,  salt,  marble,  and 
coal.  The  most  important  manufacture  is 
iron.  The  iron-mines  in  the  Erzbei^,  in  the 
north  of  Styria,  were  well  known  to  the 
Bomans ;  this  mountain  does  not  contain  the 
ore  in  veins  or  strata,  but  presents  a  solid 
mass  of  iron-ore,  which  has  been  worked 
without  intPrruption  for  eleven  centuries. 
There  are  a  few  manufactories  of  linen,  cotton, 
woollens,  and  silk,  but  none  of  considerable 
importance.  There  is  a  very  brisk  trade  be- 
tween Upper  and  Lower  Styria:  the  latter 
sitpplies  the  former  with  com,  wine,  and 
tobacco,  and  receives  in  return  iron,  timber, 
and  salt.  The  exports  consist  of  the  metals 
above-named,  and  of  scythes,  sickles,  steel 
and  iron  wares,  including  razors,  and  several 
millions  of  Jews'-harps.  The  imports  consist 
of  fine  cloths,  linens,  cottons,  silks,  and  jewel- 
lery, and  colonial  produce,  The  transit  trade 
between  Italy  and  Germany,  from  Vienna  to 
Trieste,  is  vexy  important  This  trade  is 
greatly  facilitated  by  good  common  roads,  and 
by  the  Vienna-Trieste  railway  now  open  from 
Vienna  to  Laybach. 

SUBMABINE  DESCENT.    A  few  details 
on  this  snbjoot  wiU  be  found  under  Divikq 


SU'GCINUH  is  a  bitumnoDS  anbatniM  of 
a  peculiar  kind,  proenred  from  amber.  It  is 
not  now  used  in  the  crude  state  in  medieiiic, 
but  is  employed  to  yield  the  OUmm  Suecimi,  or 
OU  of  Amber,  Volatile  oil  of  amber  prob^y 
contains  a  lai^e  portion  of  oeaaote.  One 
part  of  rectified  oil  of  amber,  and  three  paits 
of  moderately  strong  nitric  acid,  form  AHi/idtl 
Afusk, 

SUET.  There  are  several  kinds  of  saet, 
according  to  the  species  of  animal  from  which 
it  is  procured,  such  as  that  of  the  hart,  the 
goat,  the  ox,  and  the  sheep.  When  reeent,  it 
is  white,  easily  broken,  translneent  if  thin,  and 
almost  without  smell;  it  soon  becomes  yrilow 
and  rancid  by  expoeuie  to  the  air.  The  pre- 
ponderance of  stearin  lenders  snet  the  most 
solid  of  animal  fists.  It  liquifies  with  a  gentle 
heat,  and  the  prepared  suet  of  the  Pharraa- 
copoeia  is  obtained  by  melting  it  over  a  slov 
fire,  and  straining  it  to  separate  the  membra- 
neous portion.  It  is  used  as  an  ingredient  in 
cerates,  plasters,  and  ointments.  By  pooiii^ 
it  when  melted  over  varions  articles,  mch  as 
potted  char,  firom  which  it  thoroiigUy  ex- 
cludes the  air,  it  assists  greatly  in  pieserring 
them. 

SUFFOLK  produces  seaxoely  any  minenls 
of  value.  Chalk  and  Shell-Mari  l^m  the 
crag  formation  are  dug  from  manures.  This 
county  forms  one  of  the  best  enltiTated  districts 
in  the  southern  part  of  Great  Britain.  Tb? 
greater  part  of  the  land  is  under  the  plough ; 
there  being  now  scarcely  such  a  thing  lo  be 
seen  as  a  common  field.  There  is  no  part  of 
England  where  the  implements  of  husbandly 
are  more  perfect  than  in  SuiSolk,  or  where  new 
implements  are  tried  with  more  readiness  and 
wiUi  less  prejudice;  nowhere  is  so  great  a 
variety  of  farm-machines  used  for  saving 
labour. 

Suffolk  is  far  from  being  a  mannfacioring 
county ;  yet  it  has  a  few  busy  and  flonrishing 
towns.  At  Bttngajf  a  considerable  trade  U 
carried  on  in  grain  and  other  artielea  of  provi- 
sion by  means  of  the  Waveney,  which  ia  navi- 
gable up  to  Bungay  for  small  bargee.  At 
Ipswich  the  manufactures  of  the  town  con^st 
chiefly  in  the  spinning  of  woollen  yarn,  abip- 
building,  sail-making,  &o.  Its  oommerre 
arises  from  the  exportation  of  com,  malt,  and 
other  produce  of  the  surrounding  eoontry. 
There  is,  however,  one  notable  establishment, 
that  of  Messrs.  Bansomes  and  May,  lAers 
machinery  and  agricultural  implements  are 
manufactured  on  a  large  scale.  Lowtat^  has 
lately  risen  into  importance  on  aeooant  of  the 
excellent  harbour  formed  there,  in  eonnection 
with  the  Norfolk  railway.  Mail  stsaiMn  have 
Juat  QoijAmenead  (A^iril.  Wl)  to  niA  fK<m 
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I^vestoft  to  Demnnrk,  tmder  oirenmstAiiceB 
wliich  promise  to  be  veiy  beneficial  to  the 
town.  From  iS/omNarA^I  a  considerable  quan- 
tity of  corn  and  malt  are  nent  in  river-craft 
down  to  Ips«ich  to  be  shipped  there :  timber 
and  deals,  eoals  and  slate,  are  brought  up  from 
I|>swich  for  the  supply  of  the  neighbom-hood. 

SUGAE.  Although  this  valuable  commo- 
dity is  obtainable  from  various  sources,  the 
su^r  carte  is  that  which  yields  by  far  the 
largest  supply.  This  cane  grows  in  the  warm 
districts  both  of  the  old  and  the  new  world. 

CuUttre, — The  stems  vary  in  height  from 
tfight  feet  up  even  to  twenty  feet,  and  are 
divided  by  prominent  annular  joints  into  short 
lengUis.    The  outer  part  of  the  cane  is  bard 
and  brittle ;  but  tlie  inner  consists  of  a  soft 
pith,  which  contains  the  sweet  juice,  and  this 
juice  is  elaborated  separately  in  each  joint. 
The  canes  are  usually  propagated  by  slips  or 
cuttings,  which  are  planted  either  in  holes  dug 
by  hand,  or  in  ti-enches  formed  by  a  plough, 
about   eight  to  twelve  inches    deep.     The 
planting  usually  takes  place  from  August  to 
November,  and  the  cutting  in  March  or  April. 
The  maturity  of  the  cane  is  indicated  by  the 
skin  becoming  dry,  smooth  and  brittle;  by  the 
cane  becoming  heavy ;  the  pith  gray,  approach- 
ing  to  brown ;  and  the  juice  sweet  and  gluti- 
nous.    The  canes  which  grow  immediately 
from  the  planted  slips  are  called  ftoMt-canet ; 
but  it  is  usiuil,  in  the  West  Indies,  to  raise 
fieveral  crops  in  successive  yean  from  the 
sAme  roots ;  the  canes  which  sprout  up  from 
Iha  old  roots,  or  UoUb^  being  called  raUoont, 
The  rattoons  are  not  so  vigorous  as  the  origi- 
nal plant-canes ;  but  they  afford  better  sugar, 
and  that  with  less  trouble  in  clarifying  and 
concentrating  the  juice.    The  canes  are  cut  as 
near  the  ground  as  possible,  because  the  richest 
juice  is  found  in  the  lower  joints ;  and,  after 
cutting  them,  it  is  considered  well  to  cut  the 
Fturaps  down  a  few  inches  below  the  surface 
of  the  ground,  and  to  cover  them  up  with 
mould.      One  or  two  of  the  top  joints  of 
the  cane  are  cut  off,  and  the  remainder  is 
divided  into  pieces  about  a  yard  long,  tied  up 
in  bundles,  and  carried  immediately  to  the 
sngar-mill.    The  upper  branches  of  the  cane 
are  used  as  food  for  cattle ;  and  the  remainder 
of  the  waste  forms  a  valuable  manure,  for 
which  purpose  the  trashy  or  waste  from  the 
mill,  is  admirably  suited,  though  much  of  it  is 
usually  consumed  as  fuel. 

Mauufaetvrt, — The  manufacture  of  sugar  is 
tliat  train  of  operations  by  which  the  juice  is 
extracted  firom  the  canes,  and  brought  to  a 
granulated  state.  In  the  West  India  sugar- 
mjds  employed  for  crushing  the  canes,  a 
neipo  applies  the  canea  in  a  vegular  lajfer  or 


sheet  to  the  interval  between  two  rollers, 
which  seize  and  compress  them  violently  as 
they  pass  between  them.  The  ends  of  the 
canes  are  then  turned,  either  by  another  negro 
on  the  opposite  side  to  the  feeder,  or  by  a 
framework  of  wood  called  a  dumb  returner^ 
so  that  they  may  pass  back  again  between  two 
other  rollers  placed  closer  together.  ChannoU 
are  made  to  receive  the  liquor  expressed  from 
the  canes,  and  to  conduct  it  to  tlie  vessels  in 
which  it  is  to  undergo  the  succeeding  opera- 
tions. Improved  sugar  mills  have  been  lately 
brotight  into  use. 

Cane-juice  as  expressed  by  the  mill,  is  an 
opaque  slightly  viscid  fluid,  of  a  dull  gray, 
olive,  or  oUve-green  colour,  and  of  a  sweet 
balmy  taste.  The  juice  is  so  exceedingly 
fermentable  that  in  the  climate  of  the  ^Vest 
Indies  it  would  often  run  into  the  acetous 
fermentation  in  twenty  minutes  after  leaving 
the  mill,  if  the  process  of  clarifying  were  not 
immediately  commenced. 

The  processes  followed  in  the  West  Indies 
for  separating  the  sugar  from  the  juice  are  as 
follows.  The  juice  is  conducted  by  channels 
from  the  mill  to  large  flat  bottomed  clatijien, 
which  contain  from  three  hundred  to  a  thousand 
gallons  each.  When  the  clarifier  is  filled  with 
juice,  a  little  slaked  lime  ia  added  to  it ;  and 
when  the  liquor  in  the  clarifier  becomes  hot 
by  a  fire  underneath,  the  solid  portions  of  the 
cane-juice  coagulate,  and  are  thrown  up  in  tho 
form  of  scum.  The  clarified  juice,  which  is 
bright,  clear,  and  of  a  yellow  wine-colour,  is 
transferred  to  the  largest  of  a  series  of  evapo- 
rating coppers,  or  pans,  tliree  or  more  in 
number,  in  wluch  it  is  reduced  in  bulk  by 
boiling;  it  is  transferred  from  one  pan  to 
another,  and  heated  until  the  sugar  is  brought 
to  the  state  of  a  soft  mass  of  crystals,  imbedded 
in  molasses,  a  thick,  viscid,  and  uncrystallisable 
fluid.  The  soft  concrete  sugar  is  removed 
from  tlie  coolers  into  a  nmge  of  casks,  in 
which  tlie  molasses  gradually  di'ains  from  the 
crystalline  portion,  percolating  through  spongy 
plantain-stalks  placed  in  a  hole  at  the  bottom 
of  each  cask,  which  act  as  so  many  drains  to 
convey  the  liquid  to  a  large  dstern  beneath. 
With  sugar  of  average  quality  three  or  four 
weeks  is  sufficient  for  this  prnqpose.  The 
liquid  portion  constitutes  molaneSf  which  is 
employed  to  make  rum.  The  crystallised 
portion  is  packed  in  hogsheads  for  shipment 
as  BaWf  Brown,  or  Miucavado  Sugar  ;  and  in 
this  state  it  is  commonly  exported  from  our 
West  Indian  colonies.  The  sugar  loses  usually 
about  12  per  cent,  in  weight  by  the  drainage 
of  the  remaining  molasses  from  it  while  on 
ship-board. 

ite^nta^.— The  rafiniog^of  augur  ia  mainlj^ 
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a  bleaching  pneess,  oondneted  on  a  large 
scale  in  England.  There  are  two  yarieties 
produced  by  this  bleaehing,  viz.  dayed  and  lo^ 
sngar.  For  clayed  sngar,  tiie  angar  la  removed 
ficom  the  coolers  into  conical  earthen  moulds 
called  >bn»M»,  each  of  which  has  a  small  hole 
at  the  apex.  These  holes  being  stopped  np 
the  formes  are  placed,  tapeoi  downwards,  in 
other  earthen  vessels.  The  synip,  alter 
being  stirred  round,  is  left  for  from  fifteen  to 
twenty  hoars  to  orysttidlise.  The  pings  are 
then  withdrawn,  to  let  out  the  uneiystaUiBed 
syrup ;  and,  the  base  of  the  crystallised  loaf 
being  removed,  the  forme  is  filled  up  with 
pulverised  white  sugar.  This  is  well  pressed 
down,  and  then  a  quantity  of  dlay,  mixed  with 
water  is  placed  upon  the  sugar,  the  fonnes 
being  put  into  ftesh  empty  pots.  The  mois- 
ture from  the  elay,  filtering  through  the 
sngar,  caniea  with  it  a  portion  of  the  colouring 
matter,  which  is  more  soluble  than  the  czystals 
themselves.  By  a  repetition  of  this  process 
the  sugar  attains  nearly  a  white  colour,  and  is 
then  dried  and  crushed  for  sale. 

But  haf  iufor  is  the  kind  most  usually 
produced  by  tiie  refining  ^oeessee.  The 
brown  sugar  is  dissolved  wi^  hot  water,  and 
then  filtered  thnragh  canvas  bagB,frem  which  it 
exudes  as  a  dear,  transparent  though  reddish 
syrup.  The  removal  of  this  red  tmge  is 
effected  by  filtering  the  symp  through  a  mass 
of  powdered  charcoal ;  and  we  have  then  a 
perfectly  transparent  and  eolouriess  liquid. 
In  the  evaporation  or  concentration  of  the 
clarified  syrup,  which  foims  the  next  part  of 
the  refining  process,  the  boiling  is  efiected 
(under  the  admirable  system  xntarodueed  by 
Mr.  Howard)  in  a  vacuum,  at  a  temperature 
of  about  140^  Fahr.  The  sugar-pan  is  a  large 
copper  vessel,  with  airangements  for  extracting 
the  air,  admitting  the  syrup,  admitting  steam 
pipes,  and  draining  off  the  sugar  when  eonoen- 
trated.  In  using  the  pan,  a  quantity  of  symp 
is  admitted ;  and  an  air-pump  is  set  to  woric,  to 
extract  all  the  air  from  the  pan,  in  order  that 
the  contents  may  boil  at  a  low  temperature. 
The  evaporation  proceeds;  and,  when  com- 
pleted, the  evaporated  symp  flows  oat  of  the 
pan  Uirough  a  pipe  into  an  open  ressel 
beneath,  called  the  ^ramtkUing  vessel,  around 
which  steam  circulates,  and  within  which  the 
symp  is  brought  to  a  partially  ciystalfised  state. 
From  the  granulators  the  symp  or  sugar  is 
transfened  into  moulds  of  a  conical  fom, 
which  were  fi>rmeriy  made  of  coarse  pottery, 
but  are  now  usually  of  hon ;  in  these  moulds 
the  sugar  crystallises  and  whitens,  iSko  remain- 
ing unaystaUised  symp  flowing  out  at  an 
opening  at  the  bottom  of  the  moulds.  This 
aynip  is  re-boBed  with  nw  ivgar,  lo  m  to. 
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yield  an  inferior  qoalily  of  iogir ;  and  wfaea 
all  the  cryatallisable  matter  has  been  eitraeted 
from  it,  the  remainder  is  sold  as  tfmcU,  The 
loaves  of  sugar,  after  a  few  finishing  procesies, 
are  ready  for  sale. 

The  impzovements  introdooed  into  the  pro- 
ocMOB  of  sugar-refining  allow  loaf  sugar  to  be 
now  sold  at  a  price  so  little  exceeding  that  of 
raw  BOgar,  thai  the  manufacture  has  lately 
vastly  increased. 

Shtgar-Oand/if  b  a  land  of  czystaUised  sngtr 
made  in  China  and  India.  The  erystab  an 
formed  around  small  strings  or  twigs,  from 
which  they  are  afterwards  broken  ofll  "WheD 
heated  to  805^  Fahr.  sngar  melts  into  a  visdd 
colourless  liquid  which  when  cooled  suddenlj, 
becomes  ftarley-#tf^ar. 

Beet  Root  Sugar  is  briefly  described  xmda 
Bkbt.  The  manufrotnre  is  not  in  a  flourishing 
state,  as  it  cannot  well  compete  commereiiUf 
with  that  from  the  sugar-eane.  There  is  a  pro- 
ject at  present  on  foot  for  establishing  the  beet- 
sugar  manufacture  in  Ixelaad.  It  is  proposed 
to  establish  a  Company  with  a  ci^ital  of  half  a 
million  steriing ;  and  to  buy  Irish  beet  root 
with  a  view  of  extraellng  sugar  from  it  by 
prooesses  which  have  recently  been  patented, 
and  the  patents  for  which  are  to  be  held  by 
the  Company.  The  progeotors  stwt  upon  the 
basis  that  the  dimate,  soil,  and  labour-supply 
of  Ireland  are  highly  favourable  to  the  OQltm; 
and  that  the  patent  processes  are  oalealated 
to  perform  the  extraction  of  sngar  well  asd 
cheaply.  It  remains  to  be  shewn  how  ftf 
these  anticipations  are  capable  of  bemg  bone 
out;  if  commercaally  advantageous  at  aD, 
Ireland  must  imqnestionably  be  benefited  by 
it  The  Company's  calcnlBtions  give  400  tons 
of  sugar  and  100  tons  of  molasses  for  6000 
tons  of  beet-root ;  and  shadow  forth  a  flatter- 
ing rate  of  prospective  dividend.  So  do  the 
calculations  of  the  Irish  Peat  Company;  ind 
we  can  only  at  present  express  a  itUh  that  the 
anticipations  may  be  realised.  (April  1651 J 

It  has  just  been  announced  that  there  are 
now  903  Beet-Sugar  Manufactories  in  TtvM ; 
and  that  the  produce  of  IVench  Beet-Sugar  in 
1850  was  74/)38,607  kUogranunes— about 
100,817,900  lb. 

Sugar  7}rade. — Before  the  disocveiy  of 
America,  sugar  was  a  costly  luxury  used  only 
on  rare  occasions.  About  1460  Maigairt 
Paston,  writing  to  her  husband,  who  was  a 
gentleman  and  land-owner  in  Norftdk,  hep 
that  he  will  <  vouchsafe'  to  buy  her  a  pound  of 
sugar.  The  consumption  has  gradually  bat 
steadily  increased  throughout  the  worid. 

The  sugar  trade  of  1649  and  1850  ntSM 
the  following  resets.  The  importHioojf 
sugar  Mnowiled  lo  the  ^tuBititfef  h«r».iMii' 
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IVomTrestlndies  2,8S0,912  cwts.  2,584,162 

From  Manrititis         897,814  m       1,003,312 

From  £ast  Indies  1,474,474  „       1,346,081 

Foragn    1,725,149  „       1,352,476 

Befined     304,392  „          355,387 

Molasses 1,311,435  „       1,249,796 
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8,553,176   cwts.   7,891,214 

The  total  qaanUties  of  all  lands  of  sugar  and 
molasses  re-exported  in  the  same  two  years, 
together  with  the  exports  of  sugar  refined  is 
England^  were 

1849  18S0 

Re-exports    761,286  cwts.   466,219 

British  refined 223,273     „       209,235 

984,559  cwts.  675,454 

The  gross  amount  of  duty  received  on  the 
imported  sugar  was  4^39,999^  in  1849,  and 
4,130,8192.  in  1850. 

The  duties  on  the  importation  of  sugar  into 
this  countiy  have  Taxied  veiy  eonsiderahfy. 
Between  the  yean  1661  and  1815  the  duty 
was  gradually  raised  firom  1«.  Qd.  to  30«.  per 
cwt.  on  British  plantation  sugar.  From  1815 
to  1844  it  yaried  from  24«.  to  dO«.  East  India 
sugar  paid  a  higher  duty  than  West  India 
until  1836|  when  the  two  were  assimilated. 
Foreign  sugar  paid  a  duty  of  60f.  to  63«.  per 
cwt.  until  the  recent  legislative  changes.  In 
1844  a  change  was  made,  wherehy  sugar  from 
certain  foreign  countries,  under  certain  defined 
circumstances,  might  he  admitted  at  S4t. 
instead  of  63«.  duty.  In  1845  another  act 
fixed  the  duty  on  sugar,  from  either  the  East 
Indies  or  West  Indies,  at  sums  vaiying  from 
14ii.  to  21<.,  according  to  the  quality.  By  an 
act  passed  in  1846,  tliere  was  to  be  a  gradual 
redaction  of  duties  from  1846  to  1851,  at  the 
expiration  of  which  period  the  duty  on  fbreign 
sugar  was  to  be  the  same  as  that  on  East  or 
West  India  sugar.  By  another  act  passed  in 
)  S48  this  principle  of  gradual  reduction  is  to 
extend  until  July,  1854,  after  which  time 
sugars  from  all  countries  will  be  placed  on 
the  same  footing.  They  will  all  pay  at  that 
time  the  following  import  duties  pei'  owt  ; 

9,  d. 

Befined  sugar 13  4 

White  clayed    U  8 

Brown  clayed    • 10  0 

Brown  raw    10  0 

Holflsses    3  9 

SULPHUB,  or  Brimaioney  is  a  solid  ele- 
menUny  non»metaUia  body,  which  has  been 
known  from  the  remotest  antiifoxty.  It  is  met 
with  pme,  and  in  Tarions  states  of  combina- 
tion. Sulphur,  both  crystallised  and  massiYe^ 
■1  beds  andfeina  in  Swahi%  Qungaiy, 


sad  Swituiland.  Yoloanie  sulphur  is  found 
in  immense  quantities  in  Italy  and  Sicily. 
The  volcanic  sulphur  brought  to  this  countiy 
is  purified  for  use.  What  is  called  refined 
ntlpJmr  is  purified  by  distillation  in  a  laige 
ca8t4ron  stall,  and  it  is  condensed  in  an  iron 
receiver  kept  cool  by  water ;  when  melted  and 
oast  into  wooden  moulds,  it  is  called  roU  or 
atiek  nUpkmr;  and  when  the  vaporised  sulphur  is 
condensed  in  a  large  chamber,  it  has  the  form 
of  powder,  and  is  celled  iuhHrned  ntiphur,  or 
flowers  ofeulphur. 

Sulphur  is  of  a  bright  yellow  colour,  resin- 
ous lustre,  slight  odour,  and  neariy  opaque. 
It  is  insoluble  in  water,  but  dissolves  in  alcohol 
and  in  boiling  oil  of  turpentine.  It  ia  very 
volatile.  When  sulphur  is  heated  it  begins 
to  vaporise  before  it  fbses :  at  655^  to  600**  it 
is  rapidly  volatiliaed,  and  in  dlose  vesselB  is 
condensed  without  change.  Some  metals 
when  heated  in  it  bum  vividly.  The  ftising- 
point  of  sulphur  is  232^,  and  between  this 
and  280°  it  possesses  the  highest  degree  of 
fluidity :  at  820''  it  begins  to  thicken,  and  at 
482°  is  so  tenacious  that  it  will  not  flow  from 
an  inverted  Teasel :  flrom  this  to  600°,  which 
is  its  boiling  point,  it  again  becomes  liquid, 
but  not  so  perfectly  so  as  at  280^ ;  when  boiled 
in  dose  vessels,  an  arange*ooloured  vapour  is 
formed.  When  poured  into  water  in  a  fluid 
state,  at  about  the  temperatnro  of  428°,  it  be- 
comes a  brown  pasty  mass,  which  readily 
receives  and  retains  any  form  given  to  it,  and 
hence  it  is  employed  in  taking  casts. 

The  compounds  of  sulphur  with  other 
bodies  are  of  almost  incalculable  importance. 
With  oxygen  it  forms  eulpkurouM  add  gae, 
which  has  powerful  bleaching  properties.  With 
a  further  portion  of  oxygen,  it  forms  iulphurU: 
acidy  so  largely  employed  in  the  manufacturing 
arts.  With  hydrogen  it  forms  ntlphm-etted 
hydrogen  gasy  the  powexfrd  constituent  of  Har- 
rogate and  other  mineral  waters.  When  sul- 
phur has  been  brought  to  the  state  of  sul- 
phuric add  by  combining  with  oxygen,  it 
becomes  still  more  valnable  than  in  any  of 
the  above  named  forma ;  for  it  then  consti- 
tutes the  well-known  aHtphaieSt  by  combining 
with  various  oxides ;  we  thus  have  the 
sulphates  of  soda,  potash,  ammonia,  iron, 
copper,  barytas,  lune,  magnesia,  Ao^  the 
practical  uses  of  which  are  so  numerous. 

Sulphur  Trade, — ^Although  sulphur  exists 
in  Iceland,  Teneriffe,  St  Vincent's,  and  some 
other  places,  the  expense  of  obtaining  it  is  so 
great,  that  Sicily  alone  has  furnished  the  sup- 
ply required.  From  1883  to  1888  England 
took  49  per  cent,  of  the  whole  quantity  of  sul- 
phnr  exported  from  Sicily«  and  France  43  per 
CBB*^  iMfldng  only  8  per  cent,  for  aU  olbe^ 
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cotminea ;  and  part  of  this  was  shipped  for 
Malta,  and  eventually  reached  EngUnd.  The 
Sicilian  sulphur  mines  are  the  property  of 
individaals,  and  from  fifteen  to  twent}'  EngUsli 
firms  si^tUed  in  Sioily  are  engaged  in  the 
trade.  In  1630  M.  Taix,  a  Frenchman,  laid 
before  the  Sidlian  government  a  project  for 
establislung  a  company  which  was  to  have  Uie 
exclusive  right  daring  ten  years  of  purchasing 
Sicilian  sulphur  at  fixed  prices,  on  condition 
of  spending  10,000/.  a  year  in  constructing 
roads,  and  exporting  one-third  of  the  quantity 
produced  in  Sicilian  vessels.  The  British 
merchants  becoming  alarmod,  the  Sicilian 
government,  in  reply  to  the  British  ambas- 
sador, stated  that  no  such  project  would  be 
adopted.  It  would  have  been  in  direct  con- 
travention to  certain  commercial  treaties  be- 
tween the  two  governments.  The  Sicilian 
government  did,  however,  enter  into  a  con- 
tract with  M.  Taix,  and  on  the  4th  of  July, 
1838,  notice  was  given  at  Palermo  tliat  the 
monopoly  would  come  into  operation  on  the 
1st  of  August  ensuing.  The  negodations 
respecting  this  monopoly  were  conducted  with 
great  secrecy,  and  it  came  into  operation  so 
suddenly,  that  twenty-four  vessels  lost  their 
cargoes.  The  British  lessees  of  mines,  and 
all  others,  were  compelled  to  produce  only  a 
fixed  quantity  of  sulphur;  prices  rose  more 
than  twofold,  contracts  could  not  bo  completed, 
the  supply  became  inadequate  to  the  English 
demand,  and  other  qoartem  were  looked  to 
for  a  supply.  At  lengtli  the  British  govern- 
ment took  very  decided  steps  to  put  an  end 
to  a  monopoly  established  in  the  face  of  com- 
mercial treaties ;  and  the  trade  was  then 
restored  to  its  former  footing. 

The  imports  of  sulphur  during  the  last 
three  years  have  been  as  follows : — 

J848 068,302  cwts. 

1840 845,388    „ 

1850 004,030    „ 

SULPHURATION,  or  SULPHURING,  is 
the  process  of  bleaching  employed  to  give 
whiteness  to  silk  and  woollens  by  exposing 
them  to  the  ihmes  of  burning  sulphur.  For 
this  process  a  detached  chamber,  without  a 
ehimney,  is  made  use  of,  so  constructed, 
that,  when  required,  a  eurrent  of  air  may  be 
passed  tlirough  it  Straw  plat  woric  is  also 
bleached  by  sulphtuing. 

SULPHURIC  ACID  MANUFACTURE. 
The  manufacture  of  this  important  acid  in- 
Tolves  amngeroents  of  great  magnitude  and 
interest  At  the  chemical  woiks  of  Glasgow, 
Newcastle,  and  a  few  other  large  towns,  the 
production  of  snlphnrie  add  is  carried  on 
upon  a  vast  scale.  The  proeeas  eontiata 
BMinly  in  bringing  tolphur  in  eontaet  with 
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the  lur  and  combining  Iho  fumes  thu  pro- 
duced with  water.  As  the  fumes  are  veir 
deleterious  to  tlie  workmen,  and  as  both  Uw 
fumes  and  the  Uquid  exert  a  corrosive  actiixi 
on  the  vessels  which  contain  lliem,  tW 
apparatus  requires  to  be  of  a  veiy  peculiar 
kind. 

In  the  first  place  the  Sicilian  sulphur  U 
placed  in  a  series  of  close-fitting  iron  furnaces, 
where  it  is  kindled ;  it  combines  with  oxjpeo 
in  the  act  of  burning,  and  produoes  sMipkwmtn 
acid  jftUj  which  gas  finds  an  exit  into  a  holkn 
wall  behind  tlie  row  of  furnaces.  The  ^ 
passes  from  thence  into  vessels  which  ut 
among  the  largest  known  in  any  department 
of  manufactures.  At  tlie  FelUng  cheistoAl 
works  near  Newcastle,  there  are  two  anlpbor- 
ous  acid  chambers,  each  200  feet  long,  H^ 
wide,  and  SO  high ;  and  four  others  Abt»iu 
half  this  length ;  they  are  fonned  of  slitvt 
lead,  framed  stnmgly  together. 

In  the  leaden  chambers  a  conversion  tskf  s 
place  of  SHlphurout  acid  into  Mipkaric  «r  /, 
and  from  a  gas  to  a  liquid,  ^'hile  tlie  <4tl- 
phur  has  been  burning  in  the  fumaces>  curb 
other  ingredients  as  will  yield  a  little  nitnot; 
acid  vapour  are  also  heated  in  the  furnace :  the 
nitrous  acid  vapour  accompanies  the  sudo- 
rous acid  gas  into  the  chamber :  steam  i«  si  "> 
admitted  into  the  chamber,  and  a  euriv.i<! 
cltemical  result  follows.  The  acid  gas,  moist- 
ened by  the  steam,  abstracts  oxygen  frran  the 
nitrous  acid  vapour,  and  becomes  there^ 
changed  firom  sulphur4Nw  into  sulphuric-  sthI  : 
and  tills  sulphuric  acid,  combining  with  th*" 
water  of  the  condensed  steam  in  the  bottom  of 
the  chamber,  becomes  a  liquid,  and  then  eon- 
stitutes  the  sulphuric  acid,  or  oil  o/riinui  of 
the  shops.  In  order  to  concentrate  the  acid  f  v 
some  purposes,  it  requires  to  be  distilled ;  \^at 
such  is  its  corroding  nature,  that  few  mate- 
rials will  resist  its  action ;  and  hence  the 
costly  metal  ptaiinnm  is  used  for  the  still*  f<.ir 
distilling  this  acid.  At  the  Felling  worir^  a 
platinum  still  was  prorided  some  years  ap<\ 
which  cost  one  tliousand  guinesa,  its  weight 
being  about  one  thousand  ounces ;  it  ihcrv 
fore  cost  about  four  times  its  weight  in  pore 
silver !  Platinum  has,  however,  become  lesi 
costly  in  recent  years. 

SUMACH,  or  SHUMAC,  is  a  tanning  and 
dye  drug  procured  from  the  genns  of  Rkm$ 
plants.  The  chief  spedes,  Bhut  cotimmsy  grov> 
extensively  in  warm  climates.  It  is  wAe 
use  of,  like  many  other  species,  for  tAnmn^ 
in  Italy,  where  it  is  called  tcaiimo  ;  the  wo^^l 
ia  used  by  the  modem  Gneks  for  dyving 
wool  of  a  beautiftil  rich  yellow  eolonr.  *  The 
Bhu»  eoriaria  is  extensively  naed  Ibr 
and,  it  18  said  that  ill  the  leathtr 
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Tuikey  is   tanned  with   the  bail   of  this 
species. 

Besides  the  dye  and  tan  ingredient,  many 
sp«>cies  of  sumach  tree  yield  a  varnish  or 
jApan.  The  well-known  gnm-eopal  of  com- 
merce, &om  which  copal  varnish  is  made,  is 
believed  to  be  procured  from  the  Rhnt  capal- 
Una.  The  celebrated  jupan  varuith  is  pro- 
duced from  the  /?/»Nj  verMci/era,  or  varuisk- 
hearwg  tmmacK  The  varnish  is  obtained  from 
those  branches  of  the  plant  whidi  are  about 
two  or  three  years  old,  by  incision ;  it  is  at 
first  white,  and  of  the  consistence  of  cream, 
but  it  thickens  and  blackens  after  a  little  ex- 
posure; it  is  exceedingly  transparent,  and 
when  used  a  dark  sm-face  of  finely  powdered 
charcoal  is  placed  underneath  it.  The  Ja- 
panese use  this  varnish,  which  is  very  hard, 
on  tlieir  doorposts,  windoas,  household  funii- 
tnre,  and  nearly  aU  their  wood-work. 

The  sumach  used  by  the  tanners  of  Ber- 
mondsey,  is  the  powder  of  the  leaves  and 
young  branches  of  the  RKh»  coriarla ;  it  has 
A  fine  yellow  colour,  and  is  imported  from 
Sicily  in  clotli  bags  containing  about  one  cwt. 
ench.  For  tlie  mode  of  using  it  in  tanning 
goat-skins,  see  Leather  Maicufactubs.  No 
less  than  1*^,0*^0  tons  of  sumach  were  im- 
ported in  1850. 

SUMATRA.  This  is  one  of  tlio  most  fer- 
tile and  imi)ortant  islands  in  the  eastern 
hemisphere.  Bice  is  cultivated  in  the  lowest 
plains  and  in  the  elevated  valleys  of  the 
mountain  range.  The  most  common  es- 
culent vegetables  ai«  different  kinds  of 
yams,  both  red  and  white;  the  St  Helena 
yam ;  sweet  potatoes,  common  potatoes  only 
in  the  more  elevated  districts ;  bredy,  a  kind 
of  spinach ;  lobuck,  or  tlie  Spanish  radish ; 
the  large  purple  briivjall,  or  egg-plant;  and 
many  different  sorts  of  beans,  with  white  and 
green  peas,  and  onions.  The  peas  and  onions 
are  articles  of  export  from  the  north-eastern 
coast  to  Penang  and  Singapore.  Chili  or 
eapsicmn,  turmeric,  ginger,  coriander,  and 
cummin  seed,  are  raised,  especially  on  the 
western  coast.  Hemp  is  extensively  culti- 
vated, but  only  for  smoking  with  tobacco. 
Tobacco  is  also  grown,  and  is  an  article 
of  export  from  the  harbours  on  the  north- 
eastern coast.  Melons  are  raised  on  the 
plains,  and  sometimes  attain  an  extraordinary 
size.  Sesamnm  is  cnhivated  for  its  oil ;  and 
the  Palma  Christi,  from  which  castor-oil  is 
obtained,  grows  wild.  The  sugar-cane  is  only 
cultivated  for  chewing ;  no  sugar  is  manufac- 
tured, but  it  is  imported  itoia  Java.  The 
l>lantations  of  betel -vines  are  extensive.  In- 
digo and  cotton  are  raised  for  domestic  use 
only.    The  fimits  are  alnindant,  and  mclode 
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the  cocoa-nut^  plantains,  banana,  the  bread- 
fruit tree,  jack  tree,  mangustecns,  durians, 
mango,  different  kinds  of  orange  and  lemon 
trees,  especially  the  shaddock :  the  pine  apple, 
the  jambo,  the  gnava,  the  papaya,  the  custnrd- 
apple,  the  pomegranate,  and  the  tamarind 
The  pepper-plant  is  more  abundant  in  Sumatra 
than  in  any  other  part  of  the  globe.  Coffi^p, 
sago,  cloves,  and  nutmegs  are  grown.  The 
forests  supply  an  inexhaustible  variety  of 
timber. 

Sumatra  was  once  noted  for  its  gold,  and  a 
considerable  quantity  is  still  exported.  Tin 
occurs  in  several  places  on  the  great  plain, 
but  is  very  httle  worked,  as  large  quantities 
are  obtained  in  the  Island  of  Banca,  where  it 
is  got  with  less  labour.  Copper  is  found  be- 
tween 2°  and  3**  N.  lat.,  where  it  occurs  in 
great  abundance  in  an  extensive  tract.  Sumatra 
contains  gold,  but  it  is  not  much  worked.  Iron, 
sulphur,  saltpetre,  coal,  and  salt,  occm*  in 
small  quantities. 

Nothing  perhaps  shows  morr  ''learly  tho 
advanced  state  of  civilization  of  **abitants 

of  Sumatra  than  their  manuf  *  *  *^stri*. 

The  most  important  man*  ^e 

of  iron  and  steel,  which 
siderable  degree  of  pcr^ 
where  iron  has  beer 

morial.    Silk  and  .o, 

and  various  wo)  ^^ug  the 

best  of  the  manufaciu. 

SUN-DIAL.  Up  to  a  comi>arativcly  recent 
period  the  science  of  constructing  sun-dials, 
under  the  name  of  gnomonics,  was  an  impor- 
tant part  of  praottcal  science.  As  long  a^ 
watches  were  scarce,  and  clocks  not  very  com- 
mon, the  dial,  which  is  now  only  a  toy,  was  in 
actual  use  as  a  timekeeper.  Of  the  mathe 
matical  works  of  the  I7th  century  which  are 
found  on  book-stalls,  none  arc  so  common  as 
those  on  dialling.  A  smi-dial  consists  of  two 
parts :  the  </y/f ,  usually  supplied  by  the  edge 
of  a  plate  of  metal,  always  made  parallel  to 
the  earth's  axis,  and  therefore  pointing  to- 
wards tlie  north ;  and  tlie  i/ia/,  which  is  another 
plate  of  metal,  horizontal  or  not,  on  which 
are  marked  the  directions  of  the  shadow  for 
the  several  hours,  their  halves  end  quarters, 
and  sometimes  smaller  subdivisions. 

The  varieties  of  sun-dial  are  numerous ; 
but  as  the  instrument  is  now  little  in  use,  it 
is  unnecessary  to  describe  them. 

SUNDERLAND,  with  its  northern  suburb 
of  Monk  Wearmouth,  constitutes  the  bufiv 
commercial  mouth  of  the  Wear.  This  river 
is  crossed  by  an  iron  bridge  of  one  arch, 
erected  near  the  close  of  tlio  last  centiui*. 
The  abutments  are  piers  of  nearly  solid  ma- 
soniyr24  feet  in  thickness.    The  arch  is  of 
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iron,  and  fomu  th*  aegOMmt  of  a  Uiga  eirclo, 
having  a  span  of  SdO  feot ;  the  height  aboT^ 
low  wator  is  60  feat  to  the  apring,  aad  94  £e«ft 
to  the  oentre  of  the  acch,  so  Ihat  ships  of 
300  tona  pass  uncley  it  Tory  v«adilj  by  iowes- 
ing  their  top-gallanl  mgat«i  The  superstruc- 
ture is  of  timber  phutked  over,  with  Sagged 
footpaths  and  iron  balustc^des.  Thia  vas  kt 
many  jeara  the  moat  rawarkahle  iron  bridge 
in  England. 

The  preservation  and  improvement  of  thiS 
port  and  harbour  of  Bnndeiiand  axe  entirely 
owing  to  the  exertions  of  oojnmiBsioaaera  vho 
have  been  appointed  under  suceessive  acts  of 
parliament  for  leiQriug  oertaia  dues  and  ap- 
plying them  to  the  cleansing  and  improving 
of  the  harbour. ;  These  works,  and  particularly 
the  oonatmctioa  of  piers  on  both  aidea  of  the 
mouth  of  the  river,  have  had  so  great  an 
eSeot  iu  improxing  the  port,  that  ships  dvaia- 
ing  from  1&  to  18  feet  of  water  can  now  enter 
and  depart  firom  the  harbour  isdth  great  safe^. 
There  is  a  wet-dock  oompiisiug  nearly  9  acres, 
with  a  tidal  basin  attached  to  it,  on  the  north 
side  of  the  river  uear  the  entrance  of  the  har- 
hour.    In  July,  18M»  a  very  large  wet-dock 
waa  opened  on  the  south  side  of  the  river. 
The  works  extend  kom  the  river  to  Hen4Qn 
Bay.    First  is  the  tidal  harbour  of  J2i  acres 
opening  4rom  the  river;  next  the  half-tide 
basin  (2i  acres),  Reading  from  it  to  the  great 
dock  of  20  acres,  near  the  south  end  of  which 
are  the  two  jetties,  one  abready  occupied  by 
four  ataiths  foi;  this  sh^ment  of  coals,  the 
rest  of  the  accommodation  being  intended  for 

general  traffic  The  widths  o(  the  entrances  |  vast  metfiopoUa.  Th«  soil  wnea  giesilj 
between  the  tidal  harbour  and  the  half-tide 
basin  a^  respectively  49  and  60  kAl,  and  that 
between  the  half-tide  bas^t  and  the  great  doc^ 
60  feet.  Iiji  the  g^at  doo^  the  depth  in  th« 
middle  ^t  high  water  of  ordinary  spriug  tides  is 
24  feet,  and  at  neap  tides  20  feet  6  inches.  Be- 
sides the  site  recovered  ^om  the  sea^now  fecm- 
ing  the  ^ifiok,  an  area  oif  lypwarda  of  ^  acres 
of  land  hask  in  like  ijoaqner  been  gained  frgm 
the  sea  to  the  east^Ard  of  the  dook>  ^hioh  will 
be  found  exceediagl^y  yalu^ble  and  available 
for  many  useful,  purposei^  T^e  coal  trattio 
is  brought  by  the  branch  railway  to  the  staiths 
on  the  jetties.  The  access  to  the  dock  for 
other  traffic  is  from  tlie  foot  of  the  High 
Street  along  the  western  side  of  the  docks, 
and  to  the  eastern  side  by  moveable  pontoons 
(iTer  the  two  entr^oes  from  \he  tidal  harbour 
to  the  half- tide  basin.  The  dock  is  cons«lei[ed 
\o  be  the  cheapest,  as  well  as  ope  of  the  beat, 
that  has  ever  been  constructed. 

The  principal  mauufactures  of  Sunderland 
are  of  bottle  and  QiijA  glass,  anchoin^  <^b^« 
pables,^  a^  other  ifot^  goods  foif  shipSi  y^ 


cordaga.  flhi^  battdiag  ia  oained  on  te  i 
greater  extent  than  in  any  other  seaycirt  of 
th«  Irtish  evipire.  On  Deoamher  ai,  1^' . 
there  vera  00  ships  building,  the  sggn^u« 
burtheu  of  which  was  ao^lO  tons.  900Q\im 
of  shipping  mom  vera  built  ia  1849  thsa  i& 
1849,  and  10,000  mora  in  1860  than  in  li^U. 
The  numb«  of  ships  belonging  to  the  port  io 
184fli  «as  ld5  (44,389  tons).  About  140  finyi 
are  engaged  in  buaiiii^  in  canaeslioa  «iui 
ship-building,  aa  chain-cable  manufectow^ 
sail-dolh  manttfectBrasa,  aaohoc  and  siuf 
smiths,  rope,  sail,  maa^  block,  or  pusp 
makera;  bealdaa  shipownaai,  bnkeis,  v^ 
chandlara.  Soma  of  tba soipewaUca  aieoaft 
very  large  scale.  Briek-uAUng,  eoal-iiua&& 
and  the  quaxryiai^  of  grindstonas,  are  otnied 
on  ia  the  neighbOw^ood ;  and  there  srs  cop 
paraa-MTOckSi  brass-feandnea,  polteoes,  kit- 
manufactoriea,  lime-viorka,  tamber-ysids,  sir- 
nuHa,  flourrttiUsi  taaryaoda,  and  brewtfiev 
Th«  town  is,  however,  mare  importsnt  tea 
ita  oommewe  t4ian  its  maaufectarea.  I& 
ahippiag  cofd  it  is  exceeded  only  by  ibspotf 
of  NewcMtle,  and  raoantly  parhaps  by  SuMk- 
ton. 

The  export  of  lime  ia  another  pnadpil 
hsanch  of  trade;  alao  tha  export  of  gke  asd 
grindstones.  The  imports  are  timber  ta<i 
iron  ikom  the  Baltic ;  butter,  cheese,  snd  hx 
from  HoUaad ;  and  a  variaty  of  goods  ko#t 
coaatarisa.    A  conavisrable  ishexy  is  oanieJ 

OBU 

SUBRSY.  Tha  agrk^ultusra.  of  thia  00BB9 
has  immedjata  reference  to  tha  wants  of  i^ 


dilfesent  diatricta;  the  richest  ia  thstvliifk 
U^a  along  the  banka  of  the  riveni  coaai^ 
chiefiiy  of  a doop  attnrial  loaau  Oatkis&<»L 
in  the  nei^hboiiiihood  of  London,  are  some  ^ 
those  extremely  produotiya  and  higUy  cski 
vated  maivket-gaipdaiis  vhiah  supply  tke  aco^ 
po)iawithfr«itapdvsegetahlab  ThaiBuaesa' 
quantity  of  manuza  whiAh  ia  aanuaUy  Isvi  <^ 
the  land  ao  oacupied.  and  tha  deep  ticackaf 
«9d  digging  whic\fi  are  aapeated  it  ^^ 
intervals,  have  coave^ted  the  whole  ntU^"- 
to  tha  depth  of  three  feet  or  more,  into  ^^ 
black  vegetable  moukL  On  this  soil  tf^ 
raised  the  beat  and  earliest  eahns9  ^^^*[ 
bJes,  which  so  rapid^  lacoeed  cich  other  t^ 
&ve  OK  six  diffeseai  ciopa  are  aoiae&iao 
gatheced  from  the  same  groaad  iu  one  y^ 
The  well-known  bof^grounda  in  tha  o<^' 
bourhood  of  Facnham  are  moat^  on a8UX«J 
soi|l  of  los^  and  oalcareous  earth.  T^ 
gqeater  value  of  Fa^aham  hope  m  the  asi^ 
14  probably  owiu«  paii^y  to  the  eoa  beiaci^ 
d^liirly  «Mte4  V>  t^^  plM^.  vmH  H«^  ^^' 
9Wyi9S  ^ape  ij^  ihii^k  \^  «  9i^\m^ ' 
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■oA  ti&igeft  iA  3azsiFf>  tli^  mit  Hwir 
]vartuiM  either  «o  tk»  Tittft 
stod  ibflnKW  to  ite  agrintituMl 
vfakh  they  are  the  «Biil»n ;  "Mvy^  fmt 
pnsmnt » inui«flMMMiiag  Aamutw. 

9URVSTI2»>letlM  tttof4tatflaiiUi]«1he 
liorm  and  ^finMBdons  «r  trMie  of  t!pre«ii»i,  ^e 
plAoa  ef  ftowM  MKl  Bte^  iMMMR,  tiM»  eeorMi 
of  tuMide  and  Hveis,  irilli  the  bMadviee  of 
eettttafef  ^UB)  Ao» 

'Siam  the  miinreBMiit  «f  Uw  diitwwi 
between  ttro  nlgeilB  by  xMeae  ^  a  rod  «r 
chain  is  veiy  laborious  and  inaccurate  when 
that  diehMce  is  cniiidirabte,  pertindarty  if 
th«  giwad  bae  ^mf  iaeqmMlimi  «f  Imi, 
and  k  ameh  JBtetieeted  by  traBi>  heigcs»  eftd 
atMem  «f  iMlw,  itwiU  Mldbm  be  yoneihlate 
eKBinte  eifea  aa  oidtaaiy  aunvy  kf  meh 
naane  akna^  «Dd  SnetnunMrta  tat  ttkSm% 
eiiglee  aast  be  eaapleyed,  tegdhentllh  du 
ehaia,  in  •very  opaiHiea  of  buportanoB.  A 
hesa  line  of  TnadcBale  length  te  mtmmnA^ 
flttdamakr  ijbeimaiawi  tihen  ibm  its  be* 
crtreaHfae,  <p  delwahie  the  lehtmyeeWan 
of  obgaetii 

ItteiOPpafniSiflMNdieaisareiswiu  naoi* 
her;  aad  the  yiwipeefto  en  of  toe  toatheam> 
tieal  a  eharaeter  to  eill  f or  desanytion  liere. 

SUSPSNStOK  B&IDaE  ia  a  bridge  to 
«Meh  tiiairalght  ^  the  maliwy,  toetead  of 
reatfaig  upon  atichet  of  maso«iy«  or  or  a  rigid 
ftBBm»irm  of  wood  or  i^on,  is  eappoitod  by 
the  tottsioii  af  rop^  oheim,  «r  rods. 

We  have  ao  eneotinl  of  the  exietoQice  of 
ifOB  wyeiiiiaa-btldgee  i&  B«M]»e  belon  the 
noddle  ef  the  k»l  oentaiy.  The  eertteet 
appears  to  haas  been  a  enuJl  one  baUt  emse 
the  rirer  tees,  M  mt  ele^attoa  of  abo«t  00 
IbMjtuo  Miles  ahe^  MMdletoa,  fbr  Ibot  pas- 
sengers only.  Hie  trei  ix&a  enspeaeton 
bridge  built  in  America  was  that  conetraeted 
in  1794k,  by  M(v  Iteftiy,  atroM  Jacob's  Oeek, 
cm  the  road  betNveen  U&toti  Town  end  Gh«en- 
bi]Tgh,the  length  of  which  was  aboat  9t^  fbet 
Mr.  Flatey  snbeeqnenlly,  in  1801,  obtoiiied  a 
patent  4br  the  eonMractlon  xft  Mbh  bridges^ 
and  built  seTettd  in  t(he  United  States ;  «Be  of 
whidh,  over  the  Soh«ylldH,  was  900  feeA  long. 
In  1907  ^  sehemfe  was  proposed  by  M-  Boln, 
A  n«a6h  engifteer,  %t  «reiistot  the  Bhiae, 
between  Weed  «bd  Itnderich,  by  n  brides 
aboiA  MO  fbdi  tohg,  to  be  «Kippoi%ed  by  a  net- 
woth  of  wrt>ng|h%4rtm  «baias.  In  1914  a 
bridge  «f  ehaflar  voattfUction  waA  pMposed 
fbf  croeeing  ftm  Mersey  at  Koaenm  O^mve 
as  to  fbna  a  dhvct  eoHAiianieaiion  hetWMa 
Baneoni  in  CSiebhtfe  and  Idveipobl.  In  1610, 
a  nfcjpuilduii  MKlgli  ^Kns  winlt  msMi  <vila 
^MMv  «iM  «riMh  imtii,iA%nintnl4i9^ 


dbottb  M^  eldiOQgh  its  e^en  was  aho«t  111 
iset.  dwother  wire  bodge  «f  aheM  tha  eaiae 
kngth  waft  built  in  1917  anrae  the  Tweed,  at 
Kiag*s  Maadtnra,atan«BtMneeof  IdOI.  Sir 
Samuel  Brown  soon  afterwands  tottodnoM  an 
Ifliprofad  aaethod  af  aonsinieling  chahw  for 
iQipaadingdieroadwi7«  Ghana  of  dba  ordik 
amy  fann»  with  aheit  link%am  imy  dbAaolifa 
teatooHgth)  and  ae\nMd  diflieaWas,  waang 
which  is  the  freat  extant  of  nuiiaeeaipoeed 
to  asidntien,  nitoad  the  nee  of  caUae  can* 
siettog  of  snaa  roili  te  nfcnt.  The  phn 
adeplad  by  8lr  A.  Brom  wm  tofacm  cheias 
ef  v6und  ar  flat  bars  of  imn,  aavend  feet 
long,  havtaig  either  waUed  ^ea  nr  driUed 
hotos  ateaflh  end,  and  being  eonneeted  toge- 
thcr  by  ehoit  Inte  snd  hohTpinii  The  flmt 
extensive  bridge  anetad  upon  iSkus  plan  was 
Ifae  rnton  Bridge  aomn  die  Tweedy  near 
BntwiciB»  opened  for  naa  in  im(K  Theienglh 
ia  dA8  faet^  and  die  deflection  le  abant  90  fisot 
Then  ara  twdnre  anspendlng  tihains,  annBged 
in  pairs  aide  by  aide,  and  fa  thaee  (aers,  one 
the  other;  each ^ain  bdng  iberaed  of 
it>dB,  19  feet  long,  and  3  inches  tn 
diametot.  The  snepansien-rede  am  ronnd, 
an  iodi  in  dinMtar,  and  vea  nttaolied  aHer^ 
nalaly  to  eaeh  of  the  thase  tien  of  ebdns. 
In  1991  Brown  txnameneed  Ifan  Trinity  ans^ 
pensian-fler  at  Kaahaeen,  near  fidiBbnrgh^ 
whidi  eansiete  of  thme  spans  af  309  feet 
each,  with  14  feet  defleotiMi.  In  1918  the 
H-eljhead  Acad  €onuaiesionen  applied  to 
Tdftad  flir  his  epinioB  reepectiag  the  eraetion 
of  aa  iron  aaspension-bridge  at  the  Mead. 
A  btief  aooMBt  of  this  beaadM  bridge,  and 
of  die  yet  mora  nxtnofdiBary  Britamda 
Tabular  Bridge,  reoently  encted  near  it  by 
Xr.  Robert  Stephenson,  will  be  fbnnd  nnder 

M«K4E  BaXDOSS. 

While  the  Meaai  Bridge  was  in  progress 
oir  Sk  Brown  oonetmetod  the  svspc'nsion^picr 
at  Brighton,  which  oondsts  of  foar  openings 
of  995  feet  each,  widi  a  deflecflon  of  18  feet ; 
and  Mr.  W.  Tfterney  Claih  commenced  in  3824 
tlie  Hammersmith  snspen6ien4iridge,  the 
flftt  erected  in  the  rioinky  of  Lendoo.  The 
uwrtid  openhig  of  the  Hammersmith  Bridge 
has  a  chord-line  of  429  fbat,  wkh  a  deflection 
of  aboot^O  feet  The  width  of  the  bridge  is 
abont  90  feet,  there  being  a  carriage-way  ot 
90  feOt,  midtwo  aide  fbotrpatbs  of  6  feet  each, 
liiefe  arc  eight  chains,  nnmnged  in  fbor 
double  Unes,  or  in  two  wrtieid  tiers.  The 
HnngecAird  euspention-bridge,  opened  April 
19di,  t94ft,is  far  foot paasengers  only;  tha 
chains  are  borne  by  tan  immen  in  the  riaer, 
922  Ibit  eqnare  nnd«0  tethigh,  the  height  of 
die  roadway  ahoee  high-^ater  mmk  being  98 
fliit  Th»ip«&«flln49nte»Mwneadnteci 
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toven  »  676  feet  G  inches,  of  each  of  the 
BideftrdiesSddfeeL  The  roadway  b  supported 
hy  siDgle  suspension  rods  12  feet  apart  on 
each  side.  It  was  bnilt  under  the  du«ctton  of 
Mr.  I.  K.  Brunei. 

Some  suspension-hridges  have  been  ereeted 
in  which  tho  main  chains,  instead  of  passing 
over  a  pier  or  tower  at  or  near  each  end  of  the 
platConn,  are  supported  by  a  single  tower  in 
the  centre  of  the  bridge,  and  foim  what  may 
be  called  two  semi-catenaries.  Abridge  of 
this  kind  was  built  in  1823  by  Sir  M.  I.  Brunei, 
in  tlie  Isle  of  Bourbon.  The  bridge  consists 
of  two  openings  of  122  feet  each.  A  few 
snspension-bridges  hare  been  built  in  which 
the  chains  are  suspended  Inflow  tlio  platform, 
wliich  ia  fmpported  by  framework  built  upon 
instead  of  hanging  from  them. 

Sorae  small  bridges  of  wire  hare  been 
alluded  to  already,  and  Dre«iy  describes 
several  of  large  dimensions  which  were 
(Tcctod  on  the  Continent  soon  after  the  intzo- 
duclion  of  suspension-bridges  upon  an  exten- 
Mvc  scale  in  Oreat  Britain.  The  first  laige 
one  erected  in  France  was  that  of  Toumon, 
aoro«f%  tlie  Rhone,  between  Tain  and  Toumon, 
in  18i24'&;  it  consists  of  two  openings  of  278 
feet  each.  Another  remaricable  itire-bridgeiB 
that  over  tho  Sarine,  at  Fribourg  in  Switzer- 
land, which  was  completed  in  1834,  by  M. 
Cli alley.  It  has  a  span,  fh>m  pier  to  pier,  of 
870  feet,  and  is  107  feet  above  the  level  of  the 
river,  being  much  longer  and  higher  than  the 
^[enai  Bridge.  The  platform  is  saspended 
from  four  cables,  arranged  in  pairs  at  the 
sides  of  the  bridge,  with  a  deflection  of  55 
feet.  The  wire  of  which  the  bridge  is  com- 
lH>Heil  iH  about  one-twelfth  of  an  inch  in  dia- 
meter, and  each  cable  consists  of  flileen 
bundles  of  eighty  wires  each,  pocked  together 
in  a  cylindrical  form,  and  bound  round  at 
iiUenals  of  two  or  three  fuet  witli  annealed 
win?.  The  wires  ore  not  twisted  togetlier 
like  the  strands  of  a  rope,  but  each  of  them 
extends  straight  from  end  to  end  of  tliO  cable. 
The  two  pairs  of  cables  are  suspended  at  a 
distance  of  30  feet  from  each  other,  but  the 
widUi  between  the  lower  ends  of  the  suspen- 
sion rods  is  only  24  feet,  so  that  their  position 
is  not  quite  vertical.  These  rods  are  small 
enblos,  consisting  of  thirty  wires  similar  to 
those  of  which  tlie  cables  are  composed.  The 
roadway  is  formed  of  flr  planks,  supported 
by  transverse  beams,  and  stiffened  by  a  strong 
oak  railing,  or  diagonal  truss.  The  bridge  was 
completed  at  a  cost  of  2i,000/.,  and  was 
publicly  opened  in  1834. 

The  use  of  wire  instead  of  bar-chaint  in 
the  ooostmetion  of  suspension-bridges  is 
fiiToused  by  the  timplieily  of  tha  iqpyarttUis 


neeessafy  for  their  eteetion,  and  the  siperior 
strength,  bulk  Cor  bulk,  of  small  viret  orer 
bars  of  considerable  iiimomnnnfc,  in  soin« 
inataDces  the  ehun  system  and  the  vire 
syslem  have  been  oombined.  There  is  aehiin 
bridge  at  Geneva,  in  which  both  the  long  tod 
short  links  may  be  called  skdns  of  vin\ 
bound  round  into  a  cyUndrieal  fonn  in  tb« 
centre,  and  spread  out  into  broad  loops  at  the 
ends,  where  they  embrace  the  hoUor  bolL<. 
The  structure  is  in  fact  a  chain  Isidge,  ci 
which  the  chain^bars  and  linking-pUt<*^ 
consist  of  bundles  of  wire  instead  of  s^^bl 
bars. 

Several  suspension-bridges  of  small  ^qitn 
have  1)een  constructed  upon  an  ingenioin  phn 
which  combines  the  advantages  of  the  oppo- 
site principles  of  tension  and  compression. 
The  flnt  of  these  was  tlie  Monk  Bridie. 
across  the  liver  Aire  at  Leeds,  which  vft*> 
erected  in  1827,  by  Mr.  George  Lesthcr,  of 
that  place.  The  platform  is  supported  l*v 
vertical  suspension-roda,  tlie  upper  ends  of 
which,  instead  of  being  attaehed  to  cstcniritn 
chains,  are  supported  by  rigid  arches  of  cast- 
iron,  which  rising  between  the  caniagMnv 
and  the  footpaths,  are  elevated  above  the  k^**- 
of  the  platform.  The  suspending  rods  areof 
malleable  iron,  and  they  sustain  transreist' 
cast-iron  beams  upon  which  the  roadwiiTH 
laid.  Timber  bridges  have  been  constnct^ 
on  a  similar  principle  to  the  above.  Drpvi?' 
mentions  one  at  Eglisau,  near  Ziirich,  in 
Switzerland,  consisting  of  two  arches  fonneil 
of  beams  15  feet  long,  10  inches  broad,  and  I 
foot  deep,  with  their  abutting  ends  seeuivd  by 
unon  straps..  The  ends  of  the  arches  are  tied 
together  by  horizontal  braces,  and  the  veifht 
of  tlie  platform  is  suspended  by  vifttieil 
bars  arranged  in  pairs,  whieli  embrace  llif 
wooden  arch  or  rib,  and  are  bolted  together 
above  it. 

Much  attention  has  been  excited  by  tbe 
principle  of  constructing  suspension-biidgiri 
introduced  by  Mr.  Dredge  of  Bath,  vhc  ob- 
tained a  patent  for  his  invention  in  1830.  The 
leading  features  of  his  pUn  are  the  adaptatioa 
of  every  part  of  the  chain  to  the  pre(L«« 
amount  of  strain  to  which  it  is  aspooed,  b« 
diminishing  the  number  of  plates,  Md  coi|<^ 
quently  the  weight  and  strength  of  the  chfia^ 
from  the  points  of  suspension  to  the  \o9r*x 
or  central  point  of  the  catenary ;  »^  ^'^ 
position  of  the  suspending  rods,  ^^^ 
instead  of  being  vertical,  are  aiTfeDfr^  ^ 
oblique  lines  from  their  points  of  altachia«'i'^ 
to  the  main  chains  towards  the  eenU^  of  tlf 
oatenaiy.  The  Victoria  Bridge  over  the  Atsn, 
at  Bath,  which  was  bnilt  on  this  plan  in  It^ 
eootflips  only  twenty-ODo  tons  of  iin%«hl»<^ 
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it  is  of  150  feet  span.  The  nnmber  of  bridges 
since  built  on  this  plan  is  vexy  oonsiclerable. 
An  example  of  them  on  a  very  small  scale 
may  he  seen  in  the  Begent's  Park.  In  1827  8 
A  .swtpeaKion-bridge  of  steel  was  erected  over 
tlie  Danube  at  Vienna,  by  an  engineer  named 
Von  Mitis;  the  bridge  allnded  to  at  Vienna 
has  a  chord-Une  of  334  English  feet,  with  a 
deflection  of  nearly  21  (  feet. 

Perhaps  the  finest  suspension  bridge  ever 
constructed  is  that  built  by  Mr.  Tiemey  Clark 
over  tlie  Danube  at  Pestfa.  In  magnitude 
and  in  cost  it  exceeds  all  others.  It  was 
finished  in  1810,  and  was  shortly  afterwards 
trarened  by  the  Austrian  and  Hungarian 
armies. 

Suspension-bridges  are  well  adapted  for 
many  situations  in  which,  from  the  limited 
traffic,  the  expense  of  ordinaiy  stone  bridges 
would  prevent  their  adoption,  and  also  for 
places  in  whicli,  from  tlie  great  span  required, 
the  great  elevation,  the  unfavourable  nature 
of  the  bottom,  or  the  rapidity  of  Uie  current 
to  bo  crossed,  Uie  erection  of  any  other  kind 
of  Inidgo  would  be  difficult;  but  they  are  not 
applicable  to  situations  of  great  and  constant 
tnffie,  since  they  are  much  weaker  than  arch- 
bridges,  and  very  liable  to  iixjury  from  the 
vibration  occasioned  by  what  might  appear 
slight  forceii. 

SUSSEX.  Few  persons  are  now  aware  that 
Sussex  was  once  an  iron  smelting  county. 
It  was  in  the  wealden  strata  of  Sussex,  when 
wood  was  abundant  and  when  charcoal  was 
employed  in  smelting  iron,  that  the  cliief 
iron-worics  of  Sussex  were  situated,  the  iron- 
ore  being  extracted  from  the  ironstone  of  the 
argillaceous  beds.  Up  to  Uie  year  1720  Sussex 
was  the  principal  seat  of  the  ironmanufac* 
tore  in  England ;  but  by  degrees  the  furnaces 
were  disused  and  the  manufacture  transferred 
to  districts  where  coal  was  abundant  The  last 
furnace,  at  Ashburnhom,  was  blown  out  in 
1827. 

The  rich  marsh-lands,  of  which  there  are 
about  30,000  acres  in  the  county,  make  an 
excellent  pasture-ground,  on  which  many  oxen 
and  sheep  are  reared  and  fatted  for  market. 
There  are  also  about  50,000  acres  of  down- 
land,  which  produce  excellent  pasture  for  the 
small  sheep  known  as  Southdown  sheep. 
Hops  are  cultivated  to  a  considerable  extent 
in  the  eastern  part  of  the  county ;  they  have 
been  introduced  from  Kent,  and  have  gradu- 
ally extended  themselves  westward.  Upwards 
of  8000  acres  arc  now  under  cultivation ;  the 
produce  however  is  not  so  much  esteemed  in 
the  market  as  that  of  Kent. 

Sussex,  like  Surrey,  has  but  few  of  the 
chairacteristios  of  ^loawifactarincf  ooqntyi  ita 


towns  ore  pleasura  towns  and  agricultural 
towns,  rather  than  manufacturing  towns.  Of 
the  former  class  are  Bognor,  Brighton,  East- 
bourne, Hastings,  and  Worthing.  There  is, 
however,  a  small  amount  of  sea  and  river 
traffic  at  Arundel,  Newhaven,  Bye,  and  Shore- 
ham. 

SWANSEA.  This  important  Weloh  town 
contains  groups  of  fhmaces  and  other  worits 
connected  with  the  smelting  of  copper,  for 
which  Swansea  is  celebrated.  The  ore  is  im- 
ported from  Cornwall,  Devonshire,  and  other 
parts  of  Great  Britain,  and  also  from  various 
foreign  places  besides  Australia.  Besides  the 
works  for  smelting  copper,  there  are  iron- 
works, zinc-works,  tin-plate-work^,  yards  for 
building  and  repairing  ships,  roperies,  tanne- 
ries, and  potteries.  The  trafflo  with  the 
country  is  facilitated  by  several  canals  and 
tram-roads.  A  canal  about  IT  miles  in  length 
runs  along  tlie  valley  of  the  Tawe  into  Breck- 
nockshire ;  another  connects  the  Keatli  river 
and  canal  with  Swansea  horljour;  and  a  thinl 
communicates  witli  collieries  on  the  N.E.  of 
the  town.  In  1840  the  trade  of  Swansea  was 
as  follows : — Foreign  vessels — entered  inwards 
with  cargoes,  205,  bringing  48,000  tons  ;  out' 
wards,  witli  cargoes,  438,  taking  50,000  tons ; 
inwards,  with  ballast,  112 ;  9000  tiins ;  out- 
wards, with  ballast,  16 ;  3600  tons.  Coasting 
vessels — entered  inwards  with  cargoes,  4000, 
bringing  263,000  tons ;  outwards,  with  car- 
goes,  6000,  taking  355,000  tons.  In  addition 
to  the  above,  about  100  vessels  arriveil  in 
ballast,  and  about  200  cleared  out  in  balla<it. 
Kighteen  out  of  the  205  (of  a  burthen  of 
000  tons  each)  entering  inwards  fh>m  foreign 
parts  brought  copper  ore  and  wool  iitrni  South 
Australia. 

The  copper  ore  bought  at  Swansea  by  the 
smelters  during  the  lost  few  years  has  varied 
from  600,000/.  to  OOO/XK)/.  annually  in  value. 
It  is  all  purchased  by  about  eight  or  ton 
large  fims,  whose  sm«dting  works  form  the 
most  distinguishing  features  in  the  neighbour- 
hood of  Swansea.  When  smelted  and  reduced 
to  the  forms  of  ingot,  bai',  sheet,  d'c,  it  i» 
distributed  throughout  every  port  of  the 
United  Kingdom,  and  indeed  throughmit  the 
known  world.  Almost  all  the  copper  om 
smelted  in  this  country  is  smelted  in  and 
near  Swansea.  For  further  details  on  this 
subject,  see  Copper. 

SWEDEN.  The  climate  and  soil  aro1os<« 
favourable  to  the  growth  of  grain  in  Sweden 
than  in  most  other  parts  of  Europe.  The 
principal  objects  of  cultivation  are  r}'e,  barley, 
oats,  peas  and  wheat.  The  produce  of  pota- 
toes increased  firom  about  200,000  qrs.  in 
1805  to  about  2,000,000  qrs.  in  184a    Othec 
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ol||0Ot8  of  eaUivalkNi  an  faonp,  flax,  wul 
tobaeeof  biwltiHM«t|  oaRBwagr  sMd,  liofs  §nd 
mailden  Gheitifls^  it>^lM«  and  Pmm^  tte 
AbttDdatit  olilf  itt  tile  fioutheni  difttteU; 
fitaHiiMRiQi^  hoA  oHmt  berrite  abbulid  in  the 
boilikehi  disttieu.  l^iia  forests  aH  rety  latge, 
cohering  altogether  more  than  one-fourth  of 
the  whole  of  <fche  anifoM  of  Sweden.  The 
export  of  tinibar,  ihovgb  eonaidenble,  k  not 
in  yoportioft  to  the  immenae  eateat  of  the 
wooda.  The  Ibreala  Bi9^  fire-wood,  of  whidi 
A  gteat  quantity  ia  conmaed,  aa  Sweden  haa 
no  naeftd  eoaL  I«t)ge  fuantitiea  of  ehansoaJ 
Me  alw  used  ill  tiie  inibea  ibd  Iheiioritfa.  ^iar 
liid  t>ikk  aie  estneled  cluefly  froin  the  loota 
of  pine  treea,  and  am  minor  articles  of  export 
Soreral  kinite  of  coniferoua  treea  and  bixeh 
eompoM  the  grealer  pait  of  these  foreata. 
Oak  and  heenh  grow  onl^  in  the  southern  dia- 
ttieta.  The  aeaa  of  Sweden  oantain  ahondancn 
of  fisk.  Sahnon  ahoaada  an  ahnoat  all  the 
rivers  and  laloea. 

Sweden  is  lieh  in  nnnerala*  Goid  is  fotnd 
on  the  tahle4aQd  of  Smaland,  at  Adelfbna, 
bntno  mines  are  woi'hed.  Sili«r  mines  ara 
woriced  at  Bain,  m.  Weeteins  Lan,  and  vt  some 
other  plaoes,  and  in  Fain  Lin.  The  annual 
prodaoe  of  the  eoppcr-mines  amoiftrta  to 
nearly  1000  ions;  tfie  richest  mines  are  those 
at  Falun  in  Falu  Ltti  ttid  at  Ot^adafoeiig  in 
Lii^iiping  Liin.  Lead  orines  are  weited  in 
Westeraa  and  in  Folu.  Iron-ore  is  (bond  in 
nearly  every  distnet  of  Sweden,  and  there  is 
no  part  where  it  is  ncft  wwked  mere  or  less, 
with  the  eseepttoc  of  the  plain  of  Scania, 
where  it  aeems  that  no  iron  oro  exiats ;  the 
best  iron  is  obtaaned  &om  the  mines  of  Dan- 
nemora  in  Upaala  Liin.  The  anmud  prodnoe 
of  all  the  iron  mines  of  Sweden  amoontft  to 
more  than  67,000  tons  of  bar  ixon.  In  Oi«bro 
Lan  are  rich  minea  of  cobalt,  tilnch  yidd 
annnaUjr  mora  tinn  aOOtona ;  this  vncNal n 
found  in  aevaral  oOier  parts  ^  dweden.  At* 
some  pkoea  alom  aoad  -vitiM  are  cMained, 
but  on^  in  maU  ^aantitiea.  Some  bad 
brown  eoal  is  nised  near  Cfl^ie  KnDen  in 
Soaaia.  Porphyry  is  got  at  ElfVedid,  in  the 
upper  TaUey  of  the  Dal.£li^  end  marUe  in 
the  moantaina  north  of  KoarlrtSping. 

Manofaotoras  liaw  been  festered  in  Sweden 
^V  A  syatem  of  pvahibitaons  naid  wedrofo 
reatriotiona.  The  most  important  indoBtiial 
establishments  are  confined  te  the  lai^  aowtts. 
Stodcholm  haa  largo  angar^neflneriea^  eotton 
and  stlk  faetotiea,  taiiyaria^  wooUenololli 
milla,  &0.  Kotrfcopittg  is  theehief  toentre  of 
the  woollen  maninfaetnroB.  Steiaa  maefate«ry 
and  miU-woilE  are  manatettved  4n  Mo^^ 
StbokhalnH  and  Kyh«pingv  wUch  taat  Im,  also 
iMft  koikimMm    TolMiMt  4a  Nlr4|f^Wlyv 


mannfiulimd  in  moat  of  the  laige  tovu. 
Other  products  am  pqiar,  eotton-ym,  ^mi, 
moroeoo  leather,  printed  cottons  and  linoi, 
aeed-oila,  pottely  ahd  efainawate,  hnea,  aotp, 
aail-dothi  ftilk  ritwadti  fte.  (Mieboig  hti 
important  bnwariea,  angar-tadndteB,  uni 
aatl-eloth  ijactoriea.  Veiy  few  of  the  trtides 
named  araexported  from  Sweden,  and  none  to 
any  conuiderabla  amount;  nor  of  msiiT  of 
the  aaoat  important  itema  ia  the  supply  mi- 
cient  Cor  the  demand.  The  Swediah  {msmbi 
ia  of  oeoessity  himself  a  handioaltsmin  uA 
manufBctarer  i  and  tetf  tew  persons,  eompi- 
r&iivaiy  apealdng,  are  exieiuelVely  deleted  19 
tedmioal  tradea.  Tiie  moat  impottant  sitidM 
of  peasant  industry  are — ^the  coarse  wooDce 
ataft  <tf  Datocarlia  and  Weal  Oothkad  io 
arhteh  the  coutiy  people  are elad;  the  tina 
of  Weat  Oothland  and  Halaiagland,  and  the 
damaaks  and  Ihie  Unens  of  ABgenaaiiliDd; 
the  Btoddnga,  pottery,  tnnievy,  and  woodvoA 
of  West  Gothland  and  Sdumen;  and  A« 
wooden  docka  ef  Daleenriia;  aH  of  whidi 
eoaer  imgtSy  into  the  fintenial  trade  of  Ua 
eoantiy.  Breweriee  and  dSatifleries  ire  to  be 
feimd  ia  most  of  the  towns;  nd  most  U 
the  towns  an  the  coast  hate  ship-biiiMiB; 
yaindak 
The  intefMd  oommerca)  whidi  is  oMNider- 

able,  in  com,  salt,  fish,  whisky,  hrids  ^ 
tUea,  lineAs,  and  other  mamifhefiiued  goods  b 
£aoilit«ted  by  good  reads  and  nwrigaMe  nym, 
and  in  winter  tiy  the  wlioie  eoaatiy  ttni? 
cowred  with  dww — a  olievnaMaacc  ^idi 
renders  the  eonveyanee  of  goods  ia  M^ 
easy  and  ^apedfilioQa.  The  Swedes  are  narti 
given  to  a  eeaAoing  Mb.  Tlieir  yentk  Tint 
most  Df  the  countries  eontfiguoos  te  tKe 
Attentie,  and  Uiey  ore  alaa  emplngfad  in  tb« 
ctttying  trade  bKlwttm  oUmr  eoanltiet,  egff- 
ckXfy  in  the  Meditottnaiean^  and  on  the  coast* 
of  iSo«th  Ameriea.  The  impenft  eennit  of 
!flsh  ttma  Xorws^ ;  bfllle^  ta&sar,  nd  pen* 
sioDS  from  Finland;  hemp,  flax  and  hcaip 
seed,  linaeed  on,  Iddes,  laBow^  and  asfti;  ft^ 
Bnssia;  eoin^  wool,  oMtle,  and  piowawto  frn 
!l>e«maiA ;  colonial  prednee^  fljit  atafe,  <!«<*' 
and  manttfkwtoMd  gooils,  ttism  Engtead  M 
the  Hansc  towns ';  fruh,  cattle,  eoa,  lad 
manuftetansdwtieles  Ikom  MedUenbnq:  *^ 
Ihnwaia ;  wine,  fMhs,  ofl,  and  Bilk  from  Fbnc^ : 
tropical  fimita  and  salt  (an  impertant  arcide. 
wfcfidh  »reden  «does  not  produce)  from  Vtf- 
tngal«nd  Spate;  colonial  produee  and  dw- 
stuft,  drtiga,  hides,  tdbacco,  aaid  ntti  ^^ 
America  and  ihe  'Eteit  Indies. 

The  principaEl  aMdea  of  expert  are-** 
and  pig  iron,  nails  and  other  wrougM  ii^« 
boiMa,  planbl,  logs  and  ajpars,  atav<a,«r; 
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and  llAeii  ft&d  hempen  fftbiice.  T&e  talne  of 
the  imports  k  1914  Amounted  to  17^497,000 
Swedish  rix-dolliate  |  the  vidiie  of  the  exports 
in  the  feme  yeaf  was  91,680,000  rbc-doUars. 
la  thai  yMT  0445  vestfels  entet^d  Swedish 
barbcnin,  3877  of  wUoh  were  Swedish,  iind 
999  Nofwegiati  ;  the  inerctttitile  inaHne  of 
Sweden  numhefed  MO  vesSelSj  786  of  whie^, 
with  189,990  tons  httrthen,  were  engaged  in 
the  fordgn  trade. 

In  1850,  of  Swedish  fthd  <  KoiwegittH 
Tosselsi  1C74  entered  ports  of  Oreat  Bri> 
tain,  with  an  Aggregate  bttrthen  of  «8S,001 
tons. 

Th«  yalne  of  the  British  and  Irish  produee 
and  mannfliotiires  exported  to  Sweden  and 
Norway  in  1849  was  367«368f. 

SWSEPIKa  MACHINES.  Mr.  WhH- 
worth's  street-sweeping  machine  deserves  to 
he  mcnre  extensively  adopted  than  it  has  yet 
heen ;  for  its  operations  are  more  expeditions 
sod  more  effeetive  than  those  ordinsarily 
adopted.  It  was  introdneed  abont  eight  or 
nine  years  ago  at  Manchester.  There  had 
before  been  invented  road- scraping  machines ; 
but  the  sweeping  machine  superseded  them. 
The  maohine  oonsists  of  a  cart,  to  the  hinder 
part  of  which  is  an  endless  chain  of  brashes 
or  brooms,  inclining  downwards  to  the  ground. 
The  moUoB  of  the  wheels  causes  other  wheels 
within  the  machine  to  rotate;  and  these 
minor  wheels  Set  npon  the  brushes,  causing 
eaoh  brash  in  torn  to  sweep  over  the  surfttoe 
ot  the  ground,  and  to  cany  up  its  portion  of 
dirt  into  the  oait.  Sloping  boards  are  so 
adjusted  as  to  fadlitate  the  transfer  of  the 
dirt  into  the  cart.  The  sweepings  Itom  800 
to  4000  square  yards  of  street  or  road  suffice 
to  fill  the  eart,  according  to  the  previous  state 
of  the  ground  as  to  eieanliness.  It  has  been 
calculated  thai  OfAO  of  these  machines,  drawn 
by  two  horses,  etti  sweep  34,000  square  yards, 
on  an  Average,  per  day— a  quantity  equal  to 
that  which  twmty  men  eould  cleanse  in  the 
sametima. 

Mr.  Whitworth  patented,  in  1840,  a  new 
Bfta&gemantof  the  bnlshes ;  they  are  attached 
to  the  lower  surface  of  a  horisontal  disc, 
wfaiab  has  a  revolving  motion  given  to  it 
round  a  vettioal  axis,  by  machinery  connected 
with  the  ordinary  wheels  of  the  cart. 

Aaolber  street -sweeping  machine  was 
patented  by  Mr.  Walker,  in  1840.  It  consists 
of  a  cart  on  fear  wheels,  the  iWmt  pair  of 
which  give  motkm  to  two  ehannel  brushes, 
one  on  each  side ;  while  the  hinder  pair  give 
motion  to  a  large  roller  brush,  as  long  as  the 
width  of  the  maohine.  The  action  of  these 
three  brashes  is  such  as  to  collect  the  dirt  of 
the  stiwet  into  pandlel  ridges ;  and  another 


Apparatus  then  corned  into  woA.  This  appa- 
ratus is  something  like  WWtworth's  in  re- 
spect to  sweeping  the  dirt  up  a  sloping  board 
into  a  receptacle  *,  but  there  is  also  an 
endless  chain  of  buckets  which  lifts  the  dirt 
from  the  receptacle  into  a  eart  temporarily 
attached  to  the  machine.  The  whole  contri- 
vance is  much  more  compUcated  than  Whit- 
worth's. 

SWiTZBBIiAND.  Thisinterestlflgcountiy 
does  not  produce  com  enough  for  its  consump- 
lion.  Flax  and  hemp  are  extensively  grown ; 
but  the  chief  territorial  wealth  of  the  highlands, 
and  indeed  of  the  gi^ater  part  of  Switzerland, 
consists  iA  Its  pastures  and  its  cattle.  The  vine 
is  extensively  cnltivatied  in  the  cantons  of  Yaud, 
O^eneva,  Neufch&tel,  Ziirich,  Schaffhausen,  Ta- 
lais,  Tieino,  and  parts  of  Aargau,  Thurgan,  St 
GaU,  and  Basel ;  hot  the  iHne  is  generally  infe- 
rior. In  the  highland  cantons  cider  is  made. 
EhrsehwAsser  is  distilled.  Mulberry-trees 
are  planted  and  sitt-worms  reared  in  the 
canton  of  Tidno  and  the  valleys  on  the  Italian 
side  of  the  Alps.  Chestnut-trees  sue  found  in 
sheltef^d  situations;  walnut-trees  are  more 
generally  diflhsed;  olive-trees  grow  only  in 
some  fAvonred  spots  of  the  canton  of  Tieino, 
where  also  the  fig  and  peach-trees  bear  abun- 
dantly, AS  w^l  AS  in  some  parts  of  the  lower 
Valais.  The  highlands  abound  with  timber- 
trees,  especially  fin  of  various  kinds,  maple, 
beech,  larch,  birch,  and  oak  trees.  Most  of  the 
cottages  and  farm-houses  are  built  of  wood, 
and  the  same  materiid  is  used  for  fuel,  the 
annual  consumption  of  which  is  enormous :  a 
great  quantity  of  timber  is  also  exported  to 
France  and  other  eountries.  Goal-mines  nre 
worieedin  the  cantons  of  Freyberg,  Vend,  Basel, 
and  Tburgau,  but  the  coal  is  mostly  of  inferior 
quality.  Iton  is  found  in  the  Jun ;  and  there 
are  Amiaoes  and  iron-works  of  some  import- 
ance in  the  cantons  of  Yaud,  Bern,  Soleure, 
Basel,  Aargau,  and  Ghnsons.  In  the  Orisons 
there  are  mines  of  lead,  zinc,  and  galena. 
Salt-springs  abound,  but  they  are  generally 
neglected,  except  those  of  Bex  in  the  eanton 
of  Yaud.  Switzerland  has  been  a  manufac- 
turing country  for  centuries.  In  the  canton 
of  Ziirich  the  manufacture  of  silks,  taffeta, 
serges,  silk  handkerchief^,  and  ribands,  gives 
emplo}'ment  to  between  12,000  and  18,000 
people.  The  cotton-manufactures  of  Ziirich 
employ  about  19,000  weavers,  5000  spinners, 
besides  4000  persons  engaged  in  other  trades 
connected  with  the  cotton  manufacture.  The 
cantons  of  St  Oall  and  Appenzall  have  im- 
portant manufhctures  of  cotton  cloths,  fine 
muslins,  cotton  prints,  leather,  hnen,  glass, 
and  jewellery.  The  dtyofBaselfbrms  another 
emporium  Of  ttada  and  mattiiAM^tUfes,  piSncd* 
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psUj  of  silk  rilMikU,  silk  thread,  taflfeU,  and 
satjiiji.  SchoirhMiSiru  has  a  mairofartoiy  oi 
ktisel  and  filen,  which  is  in  great  repote ;  one 
of  coUunspiiiiiiug,  and  one  of  cotton  prints. 
It  hwi  aUaa  ^ood  tjransit  tiade  with  Gennany. 
At  the  opposite  extremilj  of  Switzerland, 
Gcoiiva  is  a  great  mart  of  trade  and  indnstiy. 
The  manofactoies  of  Genera  consist  chiefly 
of  watcheSf  jcwelleryt  and  musical  boxes ;  hnt 
include  also  cabinet  work,  saddlery,  litho- 
gnqihy  and  engraving,  cutlery,  fire-arms,  ena- 
meU,  S:c,  The  chief  industrial  occupations  in 
the  canton  of  Ncufch&tel  are-— cotton  printing, 
lace- making,  and  more  especially  watch-mak- 
ing, which  prevails  greatly  among  the  highlands 
of  Uie  Jura,  giving  employment  to  abont 
*^U,00()  persons,  who  manufacture  and  export 
yearly  above  120,000  gold  and  silver  watches. 
The  cantons  of  Thnrgau,  Glarus,  and  Aaigau 
manufacture  cotton  doth,  prints,  and  muslins 
of  all  descriptions,  hosiery,  silks,  and  ribands ; 
in  Aaigau  linen  and  cutlery  are  also  made. 
The  rest  of  the  cantons  of  Switzeriand  manu- 
facture merely  what  is  required  to  supply  tliisir 
omn  wants.  The  manufactures  find  a  vent 
in  tlistant  coimtries  by  passing  through  Ger- 
many and  tlte  Sardinian  States  to  the  harbours 
of  iioUand  and  the  Mediterranean. 

The  Great  Exhibition  affords  gratifying 
proof  that  the  industrial  products  of  Switzer- 
land are  varied,  ingenious,  and  valuable. 

SWORD  MANUFACTURE.  Several 
countries  have  been  celebrated  for  the  excel- 
lence of  the  swords  manufju^ured  by  the  inha- 
bitanU.  The  swords  of  Toledo  were  famed 
even  aH  far  back  as  the  time  of  the  Romans. 
Tlic  Milan  swords  have  likewieie  had  a  high 
iiipatation.  But  the  Damascus  swords  have 
liad  tlie  widest  celebrity;  though  no  such 
manufacture  is  now  carried  on  in  that  city,  as 
the  Damascus  swords  now  existing  are  of 
old  date. 

About  the  year  1080  an  attempt  was  made 
to  improve  and  extend  the  sword  manufacture 
uf  England  by  the  incorporation  of  a  company 
of  sword-cutlers  for  making  hollow  sword- 
blades  in  Cumberland  and  the  a4)acent 
counties.  The  company  was  empowered  to 
purchase  lands,  to  erect  milU,  and  to  employ 
u  great  number  of  German  artifloers ;  yet  the 
pn^jurt  failed.  Owing  apparently  to  the  parsi- 
mony of  tlio  mimufacUurers,  which  led  them  to 
use  inferior  materials,  and  to  employ  unskilful 
woiicroen,  J'^^oglish  sword-blades  fell  into  very 
ill  repute  during  the  18th  century ;  bo  mueh 
HO,  indeod,  that  an  English  officer  would  not 
trust  his  life  to  Uio  hazard  of  the  probable 
failure  of  a  sword  of  native  manufacture. 
Attention  having  been  drawn  to  tliis  subject, 
the  lat^  Mr,  Gillj  of  RirmingbauH  entered  into 


eompatitioo  with  the  Gonan  swcrd-ciiOa^ 
and  pvodnoed  swonU  even  sqpaiarto  those  d 
the  German  makers.  The  tendency  of  iceeM 
years  has  been  to  Icing  the  chief  Eoropeai 
nations  neaify  to  a  levd  inthn  manuiadiire. 

The  process  of  manwfaftariag  svcnk  n 
Birmingham  is  as  follows: — ^The  mstcxiilof 
which  the  Made  is  wron^t  should  be  aA- 
steel  of  the  very  best  q[oality,  and  vrooglii 
with  the  greatest  care.    Of  this  material,  be- 
sides the  quantity  prepared  at  Binainghm. 
much  is  obtained  from  Sheffield  in  the  fonsof 
bars,  called  sitard-moml^     These  bvs  m 
heated  in  the  fire,  and  drawn  out  upon  id 
anvil  by  two  workmen  with  hammen,  gino^ 
alternate  strokes.    Wlien  the  blade  is  reqnm*! 
to  be  concave  upon  the  sides,  or  to  hire  a 
reeded  back,  or  some  similar  oratmcDt,  iti> 
hammered  between  steel  bosses  or  «r«fi 
The  blade  is  then  hardened  by  heatiog  it  m 
the  fire  until  it  becomes  worm-red,  and  is  tlM 
dipped,  point  downwards,  in  a  tub  of  coU 
water.    It  is  tempered  by  drawing  it  throng 
the  fire  several  times  until  the  surface  exhibit} 
a  bluish  oxidation,  which  takes  place  *t  i 
temperature  of  about  550''  Fahr.    The  svori 
is  then  tet  to  the  required  shi^  by  plaong  it 
on  a  sort  of  fork  upon  the  anvil,  andwrenchiog 
it  by  means  of  tongs  in  the  direction  nqaare^ 
to  correct  any  degree  of  warping  which  it  miT 
have  contracted  during  the  hardening.   Tbe 
grinding  is  performed  i^on  a  stone  with  either 
a  flat  or  Anted  surface,  according  to  the  Idn^ 
of  blade ;  and  as  the  uniformity  of  the  temper 
is  impaired  by  this  process,  it  is  aobseqnentlj 
restored  by  a  slight  heating,  after  whidi  th0 
blade  is  glazed  with  emery,  and,  if  tbe  isstn* 
ment  be  a  fine  one,  with  crocus  martis,  lAer 
the  manner  of  a  razor-blade.    The  swor^  e> 
then  ready  for  the  hilt  or  handle,  the  nM} 
of  which  it  is  needless  to  enumente. 

Among  the  tests  to  which  sword-blades  stp 
subjected  in  order  to  prove  th«r  flezibiUtytf^ 
elasticity,  is  that  of  bending  them  into  a  n>n^ 
by  pressing  the  side  of  the  blade  ageiasi  six 
or  eight  pegs  or  stout  nails  driven  into  • 
board,  in  such  a  maimer  that,  when  in  conticft 
v^itli  all  the  pegs,  the  middle  of  the  Uade  m*r 
be  bent  six  or  seven  inches  finom  astnigbt 
line  drawn  between  the  point  and  the  hilL  A 
further  test  is  applied  by  an  appaiatiu  con 
sisting  of  a  vertical  pillar  rising  torn  a  botf^ 
The  pomt  of  the  sabra  is  placed  upon  ^ 
board  at  Uie  foot  of  the  upright  pillar,  tad  tb^ 
hilt  is  then  pressed  down  until  the  msKOf  ^ 
the  blade  bends  away  from  the  uprigbt  piccf 
to  the  required  degree ;  the  amoont  of  onm- 
ture  being  shown  by  a  peg  which  ft^'ji^* 
lioiizontally  from  the jiillar,  about  midny  ^ 
tween  the  tcp  and  the  bottom.    Tb«tflBp«r 
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ia  also  pioTed  by  striking  tlie  blade  smarUy 
upon  a  taUe  ou  both  sides,  and  by  seveiia 
strokes  nviih  Uie  back  and  edgo  upon  a  block. 
Mr.  IngUsy  in  Ms  *  Spain  in  l&dU,'  describes 
the  trials  to  which  sword-blades  are  subjected 
at  Uie  celebrated  manufactory  of  Toledo. 
Kach  sword  is  there  tlirust  against  a  plate  in 
the  wall,  and  so  bent  into  an  arc  forming  at 
least  three  parts  of  a  cirde,  and  then  struck 
edgeways  upon  a  leaden  table  with  all  the 
force  which  can  be  given  by  a  powerful  man 
holding  it  with  both  hands.  The  polishing, 
accordiog  to  the  same  authority,  is  performed 
upon  a  wheel  of  walnut  wood. 

The  ancient  Damascus  sword-blades  have  a 
peculiar  wavy  appearance  on  the  surface,  which 
is  called  dama$ceHe  or  danuukinff.  [Vxuk- 
SCENE  WoBK.]  Tarious  modes  have  been 
adopted  for  imitating  this  appearance ;  but  it 
is  not  known  whether  any  of  them  are  iden- 
tical widi  the  original  practice. 

SYRLV.  In  this  important  region  of 
Western  Asia  the  ordinar}*  farming  produce 
is  raided  in  fair  variety  and  qiuintity.  Cotton, 
hemp,  liax,  madder,  indigo,  and  tobacco,  arc  to 
fiomc  extent  cultivated.  Almost  all  the  fruits 
both  of  temperate  and  of  tropical  climates  are 
met  mth  in  Syria.  Tlie  forests  on  the  moun- 
tains consist  of  cedars,  firs,  and  pines ;  those 
of  the  table-lands  include  the  oak,  walnut, 
laurel,  juniper,  scammony,  and  sumach. 

There  are  no  metals  found  in  Sj-ria  except 
iron,  which  is  worked  in  the  Kesrouan  in  Mar 
Hanna,  west  of  Beirout,  where  also  ooal  has 
been  cUsoovered  of  late  years.  In  the  Tyh 
Belli  Israel,  and  at  tlie  souOiem  extremity  of 
the  Dead  Sea,  there  are  mountains  almost 
entirely  composed  of  rock  salt  Bitumen  is 
collected  on  the  western  shores  of  the  Dead 
Sea.  In  the  northern  Ohaur  pieces  of  native 
sulphur  are  found  at  a  small  depth  beneath 
the  surface. 

Syria  is  the  most  manufacturing  country  in 
Western  Asia.  With  the  exception  of  hard- 
ware and  cutlery,  there  is  hai^y  any  manu- 
factured article  imported  into  Syria;  but  a 
great  variety  of  goods  which  are  made  in 
Syria  are  e^i^rted  to  Egypt  and  Anatolia,  and 
Htill  greater  quantities  go  to  tlie  countries 
farther  east,  and  find  their  way  into  Persia, 
where  tliey  meet  tlie  articles  brought  from 
Hindustan.  The  most  manufocturing  town  is 
Damascui».  The  PluBnicians  were  probably 
supplied  from  Damascus  with  a  great  number 
of  manufactured  articles  for  the  market  of  the 
countries  that  surround  the  Mediterranean,  and 
they  supphed  the  manufactures  of  Damascus 
with  some  of  the  materials  used  in  ihem.  The 
extent  of  tlie  manufacturing  industiy'  of  this 
town  may  be  conceived  fircMn  tha  stAtement  of 


Schubert,  that  above  40fiiOO  persons  are  em- 
ployed in  making  silk  stuffs,  especially  satin 
and  silk  damasks  and  brocades ;  and  tliat  cai'a* 
vans  frequently  go  from  Damascus  to  Halcb, 
which  take  no  other  goods  but  (ulicles  of  this 
description.  The  varieties  of  manufactures  at 
Damascus  are  almost  countless.  Those  of 
Aleppo  are  considerably  smaller,  and  ai-e 
mosUy  limited  to  cotton  and  silk  stuffs,  and 
gold  and  silver  lace.  Some  branches  of  manu- 
facturing  industiy  ai'e  carried  on  in  most  of 
the  small  towns,  and  even  in  some  villages, 
such  as  cotton  stufis  for  gowns  and  shirts,  the 
dyeing  of  cotton,  mostly  blue  and  red,  tanning 
leather,  and  making  soap.  Such  places,  how- 
ever, supply  only  tlie  neighboux'hood,  and  the 
Beduins  who  roaovi  to  them  for  sucli  articles, 
and  they  rarely  if  ever  work  for  a  distant 
market. 

The  commerciid  iotercom'se  between  Syria 
and  £urope  is  ver>'  small.  None  of  the  agri* 
cultural  products  of  Europe  ai'e  in  demand  in 
Syria ;  no  kind  of  grain  is  imported,  with  the 
exception  of  rice,  wiUi  which  S}iia  is  supplied 
from  £g}T^*  '^^^  manufactured  goods  of 
Europe  are  not  in  demand,  not  being  adapted 
to  the  taste  and  customs  of  the  East  The 
only  article  wliich  is  imported  to  a  certain 
extent  is  hardware,  which  is  almost  exclusively 
supplied  by  England :  some  French  cloth  is 
also  imported.  The  chief  articles  sent  from 
Europe  to  Syria  ore  supphed  by  the  East  and 
West  Indies,  and  consist  of  indigo,  cochmeal, 
and  coffee.  The  chief  exports  from  Syria  to 
Europe  are  silk,  galls,  oUve-oil,  sponges,  fruit, 
and  tobacco.  The  commerce  between  Syria 
and  the  countries  to  the  east  and  north  of  it 
is  veiy  extensive,  and  is  concentrated  at 
Aleppo.  Two  well-frequented  i-oads  lead  from 
Aleppo  to  Constantinople  through  Anatolia ; 
and  two  hkewise  extend  fVom  Aleppo  to  Persia, 
which  divide  at  Orfii  in  Mesopotamia.  But 
the  most  frequented  caravan  road  between 
Aleppo  and  Bagdad  lies  to  the  west  of  the 
Euphrates,  passing  by  Annah  and  Hit. 

The  objects  sent  ttom  Syria  to  the  Great 
Exhibition  consist  of  specimens  of  the  manu> 
factuie  of  silk,  gold,  silver  lace  and  embroidery, 
native  jewellci;)',  Lebanon  horns,  petrifactions, 
oils,  different  sorts  of  woods,  seeds,  the  apples 
of  Sodom,  drc.  The  Pacha  of  Jerusalem  sends 
a  few  specimens  of  the  Bethlehem  work  in 
mother-of-pearl,  which  is  brought  by  the  Haiy 
fh»m  Mecca,  such  as  the  crucifixion,  and-oUier 
religious  sulgects.  Mr.  Consul  Finn  sends  Pa- 
lestine flowers  arranged  in  a  box  of  oUve  wood, 
and  some  specimens  of  Jerusalem  marbles 
contained  in  a  box  made  of  one  of  the  stones 
of  Jerusalem.  Colonel  Rose,  her  Miyesty's 
oonavl-geneud  in  Syria,  sends  with  the  Syrian 
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fiiirfiM»9  of  Tooftt  ireie  ad^ited  to  tlie  ooUee- 
tion  of  the  rain  water  which  iaib  upon  them, 
aud  means  were  provided  for  eoaweyiag  it  to 
covered  tanks,  in  which  it  might  be  preserved 
from  evaporation,  and  kept  free  from  any  ad- 
xmxtnre  of  impurities,  almost  evevy  house 
might  be  readily  and  cheaply  supplied  with  a 
iinantity  of  wholesome  water  sufficient  for  the 
ordinaiy  wants  of  its  inhabitants.  The  ex- 
tensive roofs  of  churches  and  other  public 
buildings  might  bo  employed  in  like  way  to 
collect  water  for  the  supply  of  ponds  or  tanks 
for  public  use.  In  some  cases  even  the 
drainage  of  lands  might  also  be  made  avail- 
able, as  the  it-ater  may  be  submitted  to  any 
required  process  of  filtration  before  it  is 
allowed  to  enter  the  tank. 

Tanks  or  dstems  to  hold  water  for  domestic 
purposes  may  be  conveniently  situated  be- 
neath the  smfue  of  the  ground,  so  thai,  bdng 
paved  over,  th^  occupy  no  valuable  space. 
They  are  formed  of  stone  slabs  grooved  into 
each  other  and  set  in  cement;  of  Welsh 
slate;  of  large  paving -tiles  bedded  in  cement; 
of  brick- work;  of  plates  of  cast  iron;  or  of 
thick  wooden  planks,  protected  by  charring 
and  pitching,  or  lined  with  sheet  lead.  The 
brick  tanks  described  by  Waisteli  are  circular, 
the  sides  being  built  like  a  well,  with  bottcwis 
of  an  inverted  dome-shape,  of  veiy  slight  con- 
vexity. The  top  is  also  dome-shaped,  and 
has  an  opening  in  the  centre  large  enough  to 
receive  a  man,  in  order  that  the  tank  may  be 
thorouf^y  cleaned  out  when  ncseseaiy.  This 
opening  iriiich  may  be  upon  the  surface  of  the 
ground,  or  a  little  above  it,  should  be  coveted 
with  an  oak  flap  pierced  with  a  number  of 
holes,  or  with  an  iron  grating. 

TAPESTRY.  This  name  is  commonly 
iqipUed  to  the  textile  fabrics  usually  compoeed 
of  wool  or  silk,  and  sometimes  enriched  with 
gold  and  silver,  woven  or  embroidered  with 
figures,  landscapes,  or  ornamental  derices, 
aud  used  as  a  lining  or  covering  for  the  walls 
of  apartments.  It  is  probable  that  many  of 
tlie  early  tapestries  wero  embroidered  by  hand 
or  woriced  with  the  needle.  This  kind  of 
work,  of  which  the  Bayeux  tapestxy  is  a  cele- 
brated example,  was  continued  long  after  the 
practice  of  wearing  tapestiy  in  tlie  loom  had 
become  common 

The  10th  oentnty,  which  was  an  age  of 
general  improvement  in  France,  gave  a  new 
inipnUe  to  the  production  of  tapestry.  Fran- 
cis I.  founded  the  manufactures  of  Fontaine- 
bleau,  in  which  Uiroads  of  gold  and  silver 
were  skilfully  introduced  into  the  woriL  It 
was,  we  are  informed,  with  Uiis  new  impulse 
that  the  practice  was  commenced  of  wearing 
tapestiy  in  a  single  piece,  instMd  of  oomposing 


it,  as  before,  ot  sevenl  samll  pieces  joiaed 
together.    Francis  spared  no  pains  in  the 
encouragement  of  this  depaitmeni  of  the  &» 
arts.    He  engaged  Flemiah  wotknien,  vbcu 
he  supplied  with  silk,  wool,  and  other  nsie- 
rials,  and  paid  liberaUy  for  their  lahoor ;  and 
documents  exist  to  prove  that  he  also  patron- 
ixed  the  tapestiy-makerB  of  Paris.  HemylL 
tlie  son  and  successor  of  fYaneis,  eontiDwd 
to  encourage  the  manufaetocy  at  Fontaine 
Uean,   and   established   a   manufactun  of 
iupestry  on  the  premises  of  the  Hopital  de  h 
Trinite,  which  attained  its  bigbest  celefaritf 
in  the  reign  of  Heniy  IV.,  and  produced  msaj 
fine  tapestries.    In  1504  l>a  Boutg,  the  occt 
eminent  artist  conneeted  with  this  establish- 
ment, made  then  the  oelefaiated  tapestaes  d 
St.  Men,  which  were  in  existence  mit3  i 
recent  pttiod;  and  these  pleased  HeniyF. 
so  much,  that  he  deteimined  to  re-esttUish 
the  manufacture  of  tapestiy  at  Paris,  when 
it  had  been  intenrupted  by  the  disoiilew  of 
the  preceding  reigns.    This  he  did  in  1597, 
bringing  ItaUan  workers  in  gold  and  silk  (o 
assist  in  the  woric    In  1606  were  laid  tbfl 
foundations  of  new  edifices  for  the  tapestiT- 
weavers,  in  the  horae>mariket  at  Paiis ;  twi 
aft  that  time,  or  a  liule  later,  Flemish  wsi- 
men  were  engaged  to  superintend  the  mssn 
faoture.    The  establishment  languished,  if  H 
did  not  become  quite  extinet,  after  the  deiUi 
of  Henry  lY. ;  but  when  the  royal  psliec$. 
espeeially  the  Louvre  and  the  Tuileaes,  sere 
receiving  their  rich  decorations,  in  the  rngn 
of  Louis  XlVn  his  minister  Golbeit  nmtd  K 
and  from   that  time  the  celebrated  ro}al 
tapestiy  maaufactoiy  of  the  OobeUns  dates 
its  origin.  Foreign  artists  and  worioaen  serf 
engaged,  laws  were  drawn  up  for  the  pfo(«- 
tion  and  government  of  the  manufaotoiy,  nA 
eveiythmg  was  done  to  render  it*  whst  it  Us 
oontinued  to   be,  the   finest  estsMishnwat 
of  the  kind  in  the  worid.    Le  Bran,  viMS 
chief  director  of  the  estaUiabment,  nade 
many  designs  for  working  after ;  and  M.  de 
Lottvois  caused  tapestiy  to  be  made  fro0 
some  of  the  finest  designs  of  Baphad,  Jnlio 
Bomano,  and  other  Italian  painfeBS.    Tbt 
manufaotnra  declined  greatly  at  the  fievote* 
tion,  but  was  rerived  under  the  gorennacBt 
of  Ni^Mileon,  and  has  ever  since  been  esnied 
on  successftdly,  though  by.  no  means  to  ^ 
same  extent  as  foimer^. 

The  introduction  of  tapestiy-wcariiig  isio 
England  is  usually  attributed  to  a  gatkoMB 

named  Sheldon,  late  in  the  reign  of  Heaiy 
YUI.  AtBnrche3tonwenwQri(edintap(«tt?t 
on  a  huge  scale,  maps  of  Oxfivdshiie)  Wcr- 
cestershke,  Warwickahirs,  and  Okaioesltf' 
shSitOi  Boma  ihigineiiti  of  whicb  ww%  ^  ' 
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slated,  io  Walpde's  coUectioii  at  Stmrbeiry 
UiU.  Little  more  is  known  of  this  establish- 
meat.  James  I.  endeavoured  to  revive  the 
manulactiire  of  tapestiy  by  encouraging  and 
asaisling  in  the  formation  of  an  establish- 
ment at  Moortlake,  about  1019,  under  the 
management  of  Sir  Francis  Crane.  James  I. 
gave  2000/.  towards  the  formation  of  this 
establishment  Aitcr  the  Bestoration,  Charles 
II.  endeavoured  to  revive  tlie  manufacture, 
and  employed  Verrio  to  make  designs  for  it, 
hut  the  attempt  was  unaueoessfuL  During 
its  period  of  prosperity,  this  manufacture  pro- 
dnced  the  most  superb  hangings,  after  the 
designs  of  celebrated  painters,  with  which  the 
palaces  of  Windsor  Castle,  Hampton  Court, 
Whitehall,  St.  James's,  Nonsuch,  Greenwich, 
^^,  and  many  of  the  mansions  of  the  nobiUty, 
were  adonned. 

In  the  primitive  method  of  working  tapestry 
with  the  needle,  the  wool  was  usually  applied 
to  a  kind  of  canvas,  and  the  efleot  produced 
was  coarse  and  very  defective ;  but  some  finer 
kinds  of  tiqrastry  were  embroidered  upon  a 
silken  fabric.  The  process  of  weaving  by  the 
loom,  after  the  manner  known  as  the  haute 
liMte^  or  high  warp,  vras  practised  in  tlie  iaipes- 
tries  of  Flanders  as  early  as  the  14th  and  Idth 
centuries;  the  only  essential  diffiurence  be- 
tween these  and  the  productions  of  modem 
times  being  that  previously  noticed,  the  com- 
parative size  of  the  pieces  woven  in  the  loom. 
The  weaving  of  tapestiy,  both  by  the  *  haute 
lisse '  and  the  *  basse  lisse,'  appears  to  be  of 
Oriental  invention ;  and  the  difl'ercnce  between 
the  two  methods  may  be  briefly  described.  In 
the  *  haute  lisse '  the  loom,  or  rather  the  fhimo 
with  the  warp  threads,  is  placed  in  a  perpen- 
dicular position,  and  the  weaver  works  stand- 
ing ;  while  in  the  *  basse  lisse '  the  frame  with 
the  waxp  is  laid  horizontally,  and  the  weaver 
works  in  a  sitting  position.  In  weaving  with 
the  *•  basse  lisse,'  which  is  now  relinquished,  the 
painting  to  be  copied  is  laid  beneath  tiie  threads 
of  the  warp,  which  are  stretched  in  a  manner 
resembling  that  of  common  weaving,  the  pat- 
tern being  supported  by  a  number  of  transverse 
threads  stretched  beneath  it  The  weaver, 
sitting  before  the  loom,  and  leaning  over  the 
beam,  carefully  separates  the  Uureads  of  the 
waxp  with  his  fingers,  so  that  he  may  see  his 
pattern  between  them.  He  then  takes  in  his 
other  hand  a  kind  of  shuttle,  called  a  fl^te^ 
charged  with  silk  or  wool  of  Uie  colour  re- 
quired, and  passes  it  between  the  threads, 
after  separating  them  in  tlie  usual  way  by 
means  of  treddles  worked  by  Uie  feet  The 
thread  of  woof  or  shoot  thus  inserted  is  finally 
driven  close  up  to  the  finished  portion  of  the 
work  by  means  of  a  reed  or  comb  formed  of 


bot<wo<Sd  or  ivoiy,  the  teeth  of  which  -ace  in- 
serted between  the  threads  of  the  watp.  In 
this  process  the  face  of  the  tapestiy  is  down- 
wards, so  that  the  weaver  cannot  examine  his 
work  until  the  piece  is  completed  and  removed 
from  the  loom.  The  frame  of  the  'haute 
lisse '  loom  consists  of  two  upright  siderpieces, 
with  large  rollers  placed  horizontally  between 
them.  The  threads  of  the  warp,  which  usually 
consist  of  twisted  wool,  are  wound  round  the 
upper  roller,  and  tlie  finished  web  is  coiled 
round  the  lower  one.  The  cartoon,  or  design 
to  be  copied,  is  placed  perpendicularly  beliiud 
the  back  or  wrong  side  of  the  warp,  and  then 
the  principal  outlines  of  the  pattern  are 
drawn  upon  the  firont  of  tlie  warp,  the  threads 
of  which  are  sufficiently  open  to  allow  the 
artist  to  see  the  design  between  them.  The 
cartoon  is  then  removed  so  far  back  from  the 
warp  that  the  weaver  may  place  himself  be- 
tween them  with  his  back  towards  the  former, 
so  that  he  must  turn  round  whenever  he 
wishes  to  look  at  it  Attached  to  the  upright 
side-pieces  of  the  frame  are  contrivances  for 
separating  the  tlireads  of  the  warp,  so  as  to 
allow  the  /lute  or  broach,  which  carries  the 
woof,  to  pass  between  them.  like  the  weaver 
with  the  *  basse  lisse,'  the  operator  works,  as 
it  were,  blindfolded ;  but  by  walking  round  to 
the  front  of  the  loom  he  may  see  the  progress 
of  his  work,  and  may  adjust  any  tlireads 
which  have  not  been  forced  into  their  right 
position  by  the  reed  or  comb,  with  a  large 
needle,  colled  on  aiyuiUe  a  prener.  The  pro- 
cess of  working  with  the  'haute  hsse'  is 
much  slower  than  the  other,  and  is  indeed 
almost  as  slow  as  that  of  working  witli  the 
needle.  Lady  Wilton,  in  describing  the  pro- 
ductions of  the  Hotd  Koyal  des  Gobelins, 
observes  that  'not  the  least  interesting  pai-t 
of  the  process  was  that  perfonued  by  tlie 
rentrttjfeurs^  or  fine-drawers,  who  so  unite  £ho 
breadths  of  the  tapestiy  into  one  picture,  that 
no  seam  is  discernible,  but  the  whole  appeal's 
like  one  design.'  Now,  however,  tlie  pieces 
ore  woven  so  wide  tliat  joining  is  very  seldom 
resorted  to,  even  for  the  largest  pieces. 

TAPIOCA.    [Makmoc] 

TAB  is  obtained  from  wood  or  coal  by  dis- 
tillation in  close  vessels,  or  in  piles  from  which 
tlie  air  is  excluded.  Pitch  is  obtained  by 
boiUng  tar  until  all  the  volatile  matters  are 
driven  ofi".  Tor  is  a  viscid  brown  semi-fluid 
moss,  which  long  preserves  its  softness.  If 
it  be  mixed  with  water,  the  water  acquires  a 
yellow  colour  and  the  taste  of  tar,  with  slightly 
acid  properties.  This  solution  is  well  known 
by  the  name  of  tar-water,  and  has  been  used 
in  medicine.  Tar  is  soluble  in  alcohol,  in 
oother,  and  in  the  fixed  and  volatile  oils.    OH 
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of  Uatr  «r«Mote,  mA  m^xtf  6ih«r  taktobb  mih 
stMioei^  Afe  oVtained  ttom  Mf. 

Tir  19  attentKely  mttinfkctnred  from  the 
roots  aad  InraoehM  of  pine8  ayfid  fifsin  Norwi^f 
Sw6d6ti|  OefDMBsy,  Rnssitty  Kof^  AnttiM, 
and  other  coontines  in  which  thoM  inm 
aboond;  httt  that  made  In  (he  north  of 
Europe  is  eonndered  fkr  raperior  to  what  is 
produced  in  the  United  SCctes.  A  eonieal 
cavity  is  made  m  the  ground  (generdljr  in 
the  side  of  a  bank  or  sloping  Idll),  and  the 
roots  of  the  fir,  together  with  logs  and  billets 
of  the  same,  being  neatly  trussed  in  a  stack 
of  the  same  eonieal  shape,  ire  let  into  this 
cavity.  The  whole  is  then  eoveind  with  turf, 
wMdi  is  well  beaten  down.  The  stack  of  bil- 
lets  is  kindled,  and  a  slow  eottbustioik  of  the 
fir  takes  place,  without  flame,  as  in  making 
charcoal.  During  this  combustion  the  tar 
exudes;  and  a  east-irott  pan  behig  at  the 
bottom  of  the  ftmnel,  with  a  spout  wUeh  pro- 
jects thuongh  the  side  of  the  bank,  barrels 
ars  placed  beneath  this  spout  to  collect  the 
fluid  as  it  comes  away.  As  fast  as  Ae  barrels 
are  filled,  they  are  bunged,  and  made  ready 
for  exportation. 

In  some  parts  of  Vrsnee  and  Bwitzeriaod 
tar  is  extracted  in  a  kind  of  oven  or  kiln,  bttQt 
of  stone  or  brick  in  the  form  of  an  egg,  with 
its  smaller  end  downwanls. 

As  England  retpcdres  a  laitse  quantity  of  tar 
for  the  navy,  the  supply  from  foreign  coun- 
tries is  an  important  matter.  At  diflbrent 
periods  the  high  price  of  Swetfish  tar  has  led 
to  the  eneouragement  by  government  of  the 
making  of  tar  in  the  British  American  colo- 
nies. During  the  American  war,  attentSon 
was  paid  to  the  establishment  of  tSie  manu- 
facture of  tar  from  pitooal,  an  oliject  niuoh 
had  been  previously  attempted ;  but  them«- 
nufactnre  of  coal-tar  has  not  proved  so  im- 
portant as  was  at  one  time  antieipated, 
idthough  for  some  purpows  it  is  deemed 
superior  to  that  made  from  wood.  Tar  is 
produced  in  large  quantities  in  tiie  manufac- 
ture of  cod  gas;  but  in  some  districts  its 
value  is  considered  so  trifling  that  it  is  mixed 
with  tlie  fuel  by  whidk  the  retorts  tre  heated. 
It  is  ttsua&y  separated  from  the  gas  by  con- 
densation. 

The  tar  imported  in  the  last  three  yeari 
amounted  to  the  foUowfnif  quanlSties : 

1846 12,609  lasts. 

IBM 15;W6    „ 

1850 12,096    „ 

This  last  named  quantity  is  eqmvalent  to 
about  5,000,000  gallons.  Tar  is  ftve  frmn 
import  duty. 

TABTABIC  ACID  was  flnt  obtafated  in  a 
Mparate  state  by  Scfaeele ;  it  exists  in  several 


Viget»bl6  prod«el0,  iai  pfiarfpdiy  fai  il. 
tattnce  of  potash,  wUeb  is  wually  called 
erttm  9ft&rim^  a  eall  which  is  depeaitBd  fr« 
wine. 

Tartatio  wriA  is  eokmiless.  taedems,  sod 
very  sour;  it  oeeors  fai  efyslMB  of  a  ooDsidor- 
able  sise,  the  primary  form  of  wUoh  ti  hi 
oblique,  rhonMe  prism;  it  ■oftrs  no  cliiBgs 
by  espoSttM  to  the  i^;  water  at  60*  iimitkm 
about  one4lfth  of  it»  weight,  and  et  SI))' 
twice  its  weight  It  eomUnes  readily  with 
alkaBes,  earths,  and  metAlUe  osldes;  tad 
these  salts  are  oalled  terfrufet.*  many  of  then 
are  useftdly  applied  in  the  arts. 

Tartaric  add  is  lavgdy  enpleysd  as  a  db* 
charge  in  calioo-printing,  and  for  nakiiig 
what  are  eaUed  sodaie  powders,  which  « 
imitalfotts  <A  seda-waler. 

Tartaric  add  is  entirely  oonintfd  to  fke 
vegetable  kingdom,  and  is  tcnoA  free  or  mi- 
combined  in  timarinds,  in  the  imripe  jripe, 
and  in  pepper;  and  in  eomUnilioa  ia  teme* 
rinds,  ripe  grapes,  gooaelMnries,  multeRies, 
squill,  dandelion,  ohenopodtum  vulvsrii,  in 
various  spedes  of  pines,  aoid  as  tirtnte  of 
lime  in  the  flruit  of  the  Jf  Aire  <ypMi«. 

TEA.  Thoqgh  now  to  extensively  emplojei 
the  introduction  of  tea  into  Europe  is  of  oen- 
paratively  recent  origin.  Pepys  in  his  *  Dtarr/ 
writes.  Sept,  90, 1661,  '  I  sent  for  a  eap  of 
tea  (a  Chinese  drink),  of  which  I  had  never 
drank  before.'  The  Dutch  East  India  Con- 
ponyprobably  first  introdM6d  ll  ittle  KvopOt 
and  from  Aiosterdam  it  was  tarovght  to 
liOBdon. 

The  species  of  the  gemw  TUm  an  fcv  is 

number.    Some  betnferts  ore  of  opinicB  umt 

even  these  are  vorieliea  of  a  singie  specieo 

called  TkoL  Ohkterbf  but  tbsfe  se  oroaQr 
said  to  be  two  speeies  yielding  greeu  Md  Uo<it 

tea  respectively.  The  Asom  te»plant,  vbiA 
has  lately  attracted  eo  mfie&  attention,  seeot 
to  portiJke  of  the  charaeCers  of  both  cf  the 
foregoing,  and  is  regarded  by  seoie  botaoiiti 
as  a  <fistinet  spedes.  Tea  ie  eullivatedis 
China  over  a  great  eatftent  of  terriieiy.  I^- 
Wallioh  mentions  it  as  befaig  eritiviled  k 
Codiin-China,  in  17*  N.  lat  We  knowit  a 
ecdtivated  in  Uie  soathem  provinces  cf  ToiiBeB 
and  of  Canton.  If  we  proceed  north  W9  M 
the  principal  cultivation  of  teas  for  thefcrar^ 
tnrie  is  between  tr  and  81*  X.  I<t ;  M  »* 
is  said  to  be  produoed  in  seven!  ploees  to  the 
northward  of  81*;  even  in  36*,  and  also  is  tf» 
Jwanese  Xstands,  wttch  extend  flfom  80^  ^ 

41^  If.  lat 

The  eitf  tnr«  of  the  tea*p]aat  Id  CUna  eeei* 

shttpie  enough.  The  planti  se  rtfsed  frcv 
seeds,  sown  m  the  phnee  whew  th^  ««  ^ 
leuiilw.    Serertl  oro  dropped  into  hot*  •• 
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or  ttfo  &i4lM0  cNH^  9mA  ihiM  <flr  four  ttit 
sfMOt^  sbarfif  iAer  tbty  ifip^il ;  or  ill  KofOft- 
iMT  tad  December,  t»  Ihey  do  not  pvesMPW 
wV^fmrnthtAfdaamem*  Th«  plaals  ilie  up 
lA  •  otaitaf  wlMfi  the  iiifi  mummi  ob^  aid  | 
require  liltl#  fiiftlMr  ohm*  mitfspt  that  ol 
nuMvlJig  wetds,  ttil  ibciy  tn  three  yetfv  dd, 
when  tiM7  ^eld  tMf  ftml  erop  of  leai^« 
Tkcf  aie  teldoM  tr«fiK|dtfntedr  bfM  imue^mm 
foor  to  fix  pl«A«9  wepttt  6lo«e  togetlier,  so  as 
Id  firm  a  fine  bitsfa.  After  gi^ewing  eeven  or 
ten  yearv  Ihegr  an  ool  doim  id  order  that  ttoe 
immeKnis  yoong  afenota  i^hleh  tlien  e^rbig 
ottt  foMj  §MQfd  a  more  a^midaat  etip^  of 
leftvei^  In  somo  districts'  the  tmftltes  gnm 
nnmtndnod,  In  othera  thejr  ire  regtilariy 
pnmed,  to  keep  them  low.  Tho  gatbering  of 
tha  leaves  m  pegrfovmed  with  great  eaie :  tbey 
are  naiiaUy  gathered  ftiA^j)  Itnt  in  Maroh  or 
May  (aooardhig  to  the  diaUiet),  when  the 
ytmag  ieairea  are  seifeelor  eacpanded^  the 
aeeond  about  tiro  niontha  later,  or  May  and 
.hma$  and  ibe  third  in  Angnst,  or  abent  ri± 
weeha  after  the  aeeond ;  but  tho  tinea  neeea- 
aa^y  diftr  in  diffiweni  disttlota^  as  well  as 
the  number  of  crops  whksh  a«n.  obtained, 
aome  avoldhig  the  third  for  foitf  of  ii^ioring 
the  bnaben.  When  the  leases  are  gathemd 
the^  are  driad  in  howea  which  oontain  small 
fdmaeaa,  on  each  of  wfaleb  there  ia  a  flat  h^on 
pan,  and  upon  thia,  whan  heatair  the  leavea, 
partiafly  dried  by  expossre  to  the  ann,  are 
thrown ;  the  leavte  reqnieB  iknqnent  shifting 
and  tommg.  When  aU  are  propeily  dried, 
they  are  <imchly  Nnored  eilhar  by  the  band 
or  with  a  ahorel,  and  ehher  thrown  np<m  a 
mat  or  into  baaJcete  whioh  are  kept  ready  to 
leoeire  them.  'Hiey  are  thMi  ramOTed  to  a 
table  where  th^  an  roiled  and  ooDled,  and 
the  proeeas  is  repeatad;  after  which  they  we 
sifted  and  sorted  into  aef  end  vailatiee* 

The  most  difiioult  part  ef  this  qneation  is  to 
determine  whether  tiie  gveen  and  black  teaa 
sre  produoed  by  one  or  two  distinct  speaiea  of 
pkfrts,  as  the  atalementa  of  apparently  equally 
well  qualified  judges  are  not  only  oontradie* 
toiy,  but  directly  the  tetarse  of  each  other. 
The  Ohmeee  tea-makenin  Asam  and  Ifaom  In 
Java  aliko  stale  that  tho  black  sod  gr«en  tceea 
maj  ba  prepared  fliem  tha  same  plant. 

Tea  having  become  ao  ezfensiva  an  article 
of  oommeroe,  and  a  aooroa  of  eonaiderable 
revanne,  Tirioaa  attempts  have  been  made  to 
inliodoee  it  into  other  eonntriea;  but  the 
chmataa  are  veiy  diflbreni  in  whieh  theaeTeral 
aspeiimaBta  have  been  made^  aa  in  fiio 
Jaaalva  and  the  warm  part  of  BraiA,  and 
Utttcily  in  the  UQy  parte  of  Java  and  Braail, 
in  Penang,  Asam,  and  the  Hiwal^faaw  Vlaeoor* 
aUanpeata me  gifan  ef  the  taaa  giewtt  Id  Ihe 


Beat  ladiea,  bitt  atf  yet  only  nmdl  qeaxH^es 
arabreq^tiglo  the  European  maAets.  [Abaw.] 

The  first  importation  by  the  Engli^  East 
India  Oompfmy  took  place  in  1069  from  tho 
Company's  faelery  at  Bantam.  Hie  <Areetoni 
ordered  their  servants  ta  *  send  home  by  their 
shipa  one  hundred  pounds  weight  of  the  best 
Tey  ihey  oonld  get'  In  1078  were  fanported 
4718  lbs.,  but  in  the  eix  Mlowing  years  the 
entire  impevta  amounted  to  no  more  than 
410  lbs.  According  to  Milbum  ('Oriental 
Gommerce*),  the  consumption  in  1711  was 
14l,M6  Ibe.;  120,990  lbs.  in  1715;  and 
387,904  lbs.  in  1730.  In  1746  the  amount 
was  790,729  lbs.  Inl844itWaa4M63,7701b9. 
The  tea  consumed  in  Uie  United  Kingdom, 
and  the  reveime  which  it  yielded,  in  1818| 
1849,  and  1800,  were  as  foUowa  :— 

1S4&  ....  48,947,789  lbs 0,929,992/. 

1840  «...  40,021,076  lbs 0,471,422/. 

1850  ....  61,178,216  lbs 6.597,707/. 

There  haire  been  great  changes  m  the  taxes 
lotied  on  tea.  In  1880  the  excise  duty  on 
tea  was  repealed  from  and  after  July  1, 1886, 
when  a  customs*  duty  of  2«.  ]</.  per  lb.  was 
levied  on  all  sorts  of  tea,  whidt,  with  0  per 
cent  added  in  1840,  makes  tho  duty  now 
paid2».  2|d.  perlb. 

For  above  a  century  and  a  half  the  sole 
object  of  the  East  India  (}ompany*s  trade  with 
China  was  to  provide  tea  ibr  the  consumption 
of  the  United  Kingdom.  The  Company  had 
an  ezehiaive  trade,  and  were  bound  to  send 
ordeie  for  tea,  and  to  provide  ships  to  import 
the  same,  and  always  to  have  a  yeai^  con- 
sumption in  thehr  warehouses.  The  teas  were 
diapomd  of  in  London,  vrhere  only  th^  could 
be  hBsported,  at  quarterly  tales.  The  act  of 
1884  opened  the  trade  to  China.  The  impor- 
tation of  tea  is  no  longer  oonflned  to  the  port 
of  London,  and  the  trade  has  increased  botii  in 
the  quantl^  and  vaifety  of  the  exports  to  China. 

Tho  tea-dvty  produces  about  one- twelfth  of 
the  total  rBvenue.  In  1801  it  was  1,423,660/., 
in  1844,  4,024,198A  The  amount  in  later 
years  is  stated  sibove.  As  it  was  foreseen  that 
OB  the  opening  of  the  tea  trade  there  would 
be  a  eonaiderahie  reduction  in  pnoe,  so  that 
an  ad  valorem  duty  would  not,  even  with  the 
inereaaod  consumption,  be  so  productive  as 
formerly,  a  ifated  duty  was  imposed.  Up  to 
1886,  each  of  the  hundred  thousand  tea- 
dealers  in  the  United  IQngdom  was  visited 
once  a  month  by  the  ofllcen  of  excise,  who 
took  an  aeconnt  of  his  stock ;  and  no  quantity 
exceeding  6  lbs.  could  be  sent  from  his  premises 
wUhout  a  pemrft,  of  which  above  800,000  were 
requured  in  a  year.  Tea  b  now  sold  by  the 
impurthig  uetohants  by  pnbUo  auction  and 
private  aatoa. 
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The  dniy  on  tea  is  still  too  higb,  and  it  'm 
cciiain  Uiat  au  iucreased  eoiisnmptioQ  would 
follow  a  diminution  of  Uie  duly. 

Russia  is  si4)pUed  witli  about  7,000,000  lbs. 
of  tea  annually  through  Kiokhta;  France  re- 
(jniivs  about  2,000,000  lbs.;  and  Holland 
al  out  9,000,000  lbs.  With  the  exception  of 
( .'liina  no  other  conntiy  consumes  so  much  tea 
OS  England.  The  tea-trade  of  the  United 
StutcH  is,  however,  rapidly  increasing.  In  1 860 
tlu-re  were  173,017  chests  of  green  tea  and 
U  1,01 7  of  black  tea  exported  from  Canton  to 
America;  these  quantities  with  a  fiirther 
]M>rtion  purchased  from  England,  made  a  total 
of  about  23,000,000  lbs.  of  tea  which  eroesed 
tlic  Atlantic  in  1850. 

Ten,  like  many  other  commodities  is  too 
fi*equently  adulterated  with  various  substances, 
— tt>sts  for  detecting  which  are  pointed  out  by 
Pr.  Normandy.  The  same  authority  tells  us 
that  the  much  advertised  veno  6rAo,  for 
*  improving'  tlie  flavour  of  tea,  is  nothing  more 
than  a  mixture  of  catechu  with  brc^en  tea 
leaves. 

TEA,  PARAGUAY,  or  MAT^  is  the  pro- 
duce  of  a  plant  belonging  to  the  family  Aqni- 
/oliacem,  which  is  a  shrnb  attaining  the  size  of 
the  orange  tree.  The  leaves  of  this  shrub  are 
in  great  repute  amongst  the  inhabitants  of 
South  America,  and  are  used  in  infusion  in  a 
similar  manner  to  the  tea  of  China.  Upwards 
of  5,000,000  lbs.  of  the  leaves  of  this  tree  are 
annually  collected  in  Paraguay,  and  are  sent 
to  Chili  and  Buenos  A>Tes.  After  the  branches 
have  been  cut  away,  the  ground  is  heated  by 
means  of  a  fire,  and  tlie  leaves,  being  laid 
upon  tlie  heated  ground,  are  dried,  and  after- 
wards thoy  are  beaten  and  pressed  into  bags,  in 
which  state  they  come  into  the  market  The 
plant  whan  used  is  steeped  m  boiling  water, 
to  which  a  little  sugar  and  sometimes  lemon- 
juice  is  added.  It  is  drunk  out  of  a  vessel 
called  MaUf  which  has  a  spout  perforated 
with  holes  for  the  purpose  of  preventing  the 
powdered  herb  from  passing  out  with  the  fluid. 
Tlio  Creoles  are  passionately  fond  of  this 
infusion,  and  rarely  partake  of  a  meal  without 
it.  The  properties  of  tliis  plant  are  sedative 
and  slimidanL 

TEAK.  The  teak-tree  is  a  native  of  cUfle- 
rent  parts  of  India,  as  well  as  of  Buma,  chiefly 
along  the  banks  of  tlie  Irawaddy,  and  of  the 
islands  from  Ceylon  to  the  Moluccas.  The 
toak  tree  grout's  to  an  immense  size,  and  is 
remarkable  for  iu  veiy  large  leaves,  which  are 
from  12  to  24  inches  long  and  ftxim  8  to  10 
broad,  and  are  compan^d  by  Oriental  writers 
to  tlio  ears  of  the  elephant 

From  extensive  experience  teak  timber  has 
been  found  the  most  valuable  timber  for  ship- 


bwlding,  aad  has  been  called  the  oak  of  tiw 
East.  The  wood  is  li^t,  hramush^coloDred 
easily  worked,  but  at  the  same  tame  strong 
and  durable.  It  is  soon  seasoned,  and,  from 
containing  a  lesinooa  oil,  resists  the  aetioo  of 
water,  as  well  as  inaects  of  all  kinds. 

Some  interesting  details  h«ve  lately  beca 
published  concerning  the  export  of  teak-timber 
from  Moulmein  in  India.  Teak  as  the  piin- 
dpal  article  of  export  finom  that  province,  bolb 
in  quantity  and  value.  During  the  year  1^ 
upwards  of  25,000  tons  were  shipped  U>  vaiioas 
parts  of  the  world,  all  properly  cooveitcd,  ht 
hand  or  machinery,  of  a  value  estimated  in  tbe 
rough  at  100,000/.  The  teak  of  these  pronn* 
ees  and  tlie  surrounding  foreign  states,  wkick 
finds  its  way  into  Moulmein,  is  of  a  vtiy 
superior  quality,  and  unequalled  fior  ship- 
building purposes  by  any  other  wood  ia  the 
world.  The  annual  supply  is  more  than  dip 
demand,  in  consequence  of  this  poit  being  bpt 
little  known  to  the  English  ship-ownen  and 
builders.  There  is  almost  an  unlimiled  extoit 
of  teak  forests  in  the  neighboniing  states,  of 
superior  quality,  and  eaai^  worked.  The 
price  of  first-rate  converted  squarea  and  pltnb 
is  3^  per  ton  of  60  cubic  feet,  of  length 
ranging  f^fom  25  feet  to  50  feet,  and  froo 
10X10  to  24X24  inches  square.  A  vessel 
arriving  here  at  any  tamo  of  the  jear  caa 
always  procure  a  cargo,  provided  she  is  svpplie' 
with  ftinds,  or  a  credit  on  a  good  Cakotu 
house.  The  time  eahsulated  for  loading  is  t^ 
working  days  for  every  100  tons,  althoniih  • 
vessel  of  a  large  size  generally  load)  mwk 
quicker  on  account  of  tJic  stowage  bdog 
easier.  In  consequence  of  the  abimlancf 
of  teak  to  be  had  at  this  poH,  it  ia  likc^}  ^ 
beoome  the  first  building  port  in  India,  h 
haD  already  turned  out  some  of  the  finf^t 
ships  now  afloat,  and  as  strength  aoddnnli 
lity  are  much  sought  after,  this  place  is  no^^ 
advantageously  situated  for  butldiog  ^ 
vessels. 

TKAZLK  (DipaacHt  F^lhnim)  is  a  plfnl 
which  grows  wild  in  the  hedges,  but  an  iu- 
proved  variety  is  carefnlly  culti^'atod  in  t)io«« 
districts  of  England  where  doth  is  nanofac- 
tured.    It  is  used  for  Uie  purpose  of  fonsiafl 
a  species  of  brusli  with  which  tlie  fin«rhairi 
of  the  woollen  Cabric  are  drawn  to  the  miftcr* 
where  they  produce  what  is  usually  called  the 
mp  of  the  doth.     The  teasto  has  a  t"' 
hooked  awn,  which  voiy  readily  inainaalrt 
itself  into  the  woollen  web,  and  diaa*  <«< 
with  it  some  of  the  fine  fiUres  of  the  wool: 
these  are  afterwards  sbom  smooth,  and  ipave 
the  cloth  with  the  finevelvet-likea^  vbiehtf 
its  peenUar  appeanace. 

TettkairiUgnnrinanjiolli  Mtbirr^ 
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strongest  and  best  in  a  stiif  loam.  The  wild 
teazle  which  grows  in  hedges  appeal's  at  lii'st 
sight  to  be  the  same  as  the  coltivated  variety ; 
bnt  it  is  of  no  use  to  the  cloth- worker,  from 
the  weakness  of  the  awns,  which  break  off, 
instead  of  drawing  the  wool  oat  of  tlie  surface 
of  the  web.  The  growing  of  teazles  is  a 
peculiar  trade,  and  a  kind  of  speculation,  for 
tlie  crop  is  very  precarious.  The  teazle-grower 
litres  a  piece  of  ground  suited  to  his  purpose 
frum  the  farmer  for  two  years,  and  pays  a 
considerable  rent 

The  dressing  of  a  piece  of  cloth  consumes 
a  great  number  of  teazles ;  as  many  as  1,500 
to  '^,000  being  required  to  do  the  work  properly. 
Tlie  teazles  are  made  up  in  bundles  for  sale 
to  the  clothiers,  containing  0,000  or  10,000 
each.  The  price  is  affected  by  so  many 
circumstances,  that  it  varies  from  4/.  to  fiOl, 
per  pack  or  bundle ;  bnt  when  the  home  price 
exceeds  about  8/.  the  clothier  can  import  more 
cheaply  from  abroad. 

TELEGRAPH.  We  may  class  these 
useful  contrivances  in  two  groups — the  Mecha- 
nicai  and  the  Electro -Mechanical  Telegraph* : — 
Most  of  the  older  telegraphs  consisted  of 
boards  or  wooden  arms,  which  according  to 
the  positions  assumed,  signified  the  letters  of 
the  alphabet  The  kind  generally  used  in 
France  at  the  end  of  the  last  century  was  the 
T  telegraph  of  M.  Chappo.  Four  arms 
shaped  something  like  a  T  were  moved  on 
tliree  joints  at  the  upper  angles.  M.  Chappe 
communicated  his  intelligence  letter  by  letter, 
and  simplified  the  movements  by  using  on 
alphabet  of  only  sixteen  letters.  Such  tele- 
graphs were  first  erected  on  a  hne  commencing 
at  the  Louvre,  in  Paris,  and  proceeding  by 
Montmartre  and  other  elevated  points  to 
Lisle,  in  order  to  communicate  between  the 
Committee  of  Public  Safety  and  tlie  combined 
armies  in  the  low  countries. 

The  advantages  of  such  extraordinary  cele- 
rity of  communication  were  so  obvious  that,  in 
England  and  other  countries,  many  plans  were 
immediately  brought  forward,  some  of  which 
differed  materially  from  that  which  had  been 
successfully  put  in  practice  in  France.  These 
plans  are  mostly  separable  into  two  classes : 
shutters  which  open  or  close  certain  apertures 
made  to  receive  them ;  or  arms  moveable  on 
pivots.  A  shutter-apparatus,  submitted  to  the 
Admiralty  in  1705,  by  Lord  George  Murroy, 
was  adopted  in  the  first  government  line  ot 
telegraphs  established  in  England,  in  1700, 
between  London  and  Dover.  It  was  employed 
by  the  Admiralty  until  1810. 

In  1810  it  was  determined  to  change  the 
Admiralty  telegraphs  into  semaphores  con 
structed  on  the  principle  of  those  used  in 


France,  with  the  improvements  suggested  by 
Sir  Home  Popliam.  These  semaphores  liad 
been  introduced  on  the  French  coast  in  1803. 
They  consisted  of  upright  posts  with  two  or 
tliree  moveable  arms.  Sir  Home  Popbam's 
telegraph  had  two  arms  on  one  post ;  but  as 
they  were  mounted  upon  separate  pivots,  each 
of  them  could  assume  six  difierent  positious, 
and  the  two  together  were  capable  of  afibrding 
48  signals.  Tlus  kind  of  telegraph  continued 
to  be  used  at  the  government  stations  till  the 
introduction  of  the  electric  telegraph. 

Several  modes  of  telegraphic  communication 
without  machinery,  or  with  something  which 
may  be  held  in  the  hands,  have  been  devised, 
especially  for  the  purpose  of  directing  militaiy 
operations,  or  of  conveying  speedy  intelligence 
in  time  of  war,  where  no  line  of  ordinary  tele- 
graphs can  be  established.  One  such  method 
was  by  circular  discs  of  wood  held  by  men  in 
particular  positions ;  another  by  a  white 
handkerchief  varied  in  position ;  another  by 
two  small  flags ;  and  another  by  stationing  a 
few  men  in  pre-arranged  positions,  &c. 

Marine  telegraphic  communication  is  an 
object  of  even  gi-eater  importance  tlian  that  on 
land,  since  there  are  many  circumstances 
which  render  communication  between  vessels 
at  sea  impracticable  by  any  other  means  than 
by  signals,  and  that  sometimes  in  cases  of 
the  greatest  emergency.  But,  although  naval 
signals  have  been  necessarily  long  used,  and 
flags  of  various  forms  and  colours  have  been 
extensively  employed  for  the  purpose  of 
making  them,  it  was  not  till  within  a  compa- 
ratxyely  recent  period  that  they  were  reduced 
to  anything  like  an  efficient  telegraphic  system. 
Lord  Howe  proposed  a  system  of  numbering 
the  flags  used  as  signals,  and  also  prepared  a 
signal-book  which  was  long  used  by  the 
Admiralty.  An  improved  code  of  signals, 
suggested  by  Su*  Home  Popham,  was  after- 
wards adopted.  A  very  useful  system  of  flag 
telegraphing  was  introduced  a  few  years  ago 
by  Mr.  Watson,  for  the  use  of  commercial 
shipping,  and  for  maintaining  communication 
between  a  vessel  at  sea  and  any  of  the  stations 
on  the  coasts  of  tlio  British  islands,  whence 
communication  might  be  made  by  telegraph 
inland. 

Electric  Telegraphs. — It  is  chiefly  to  the 
joint  labours  of  Messrs.  W.  F.  Cooke  and 
Professor  Wheatstone  that  electric  telegraphs 
owe  their  practical  application.  Their  tele- 
graph, which  was  patented  in  1837,  acted  upon 
principles  founded  on  Oersted*s  celebrated 
discovery,  that  a  magnetic  or  compass  needle 
may,  through  the  agency  of  a  voltaic  current^ 
be  invested  with  an  artiftcial  polarity.  The 
first  lino  was  laid  do^'n  upon  the  London  ancl 
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Klackwall  RaSlwAy ;  the  second  trom  London 
to  West  Drayton;  and  the  third  (in  1849) 
from  London  to  Gosport. 

In  Messrs.  Cooke  and  Wheatstone's  first 
apparatus  there  were  five  needles,  arranged 
with  th6ir  axes  in  a  horizontal  line.  The 
nc.'dles  when  at  rest  hung  Tertically,  hy 
rc;i.son  of  a  slight  preponderance  given  to  their 
iovver  ends.  Each  electro-magnetio  coil  was 
coauected  wiCh  one  of  the  long  conducting 
tv'ircs  at  one  end,  and  was  united  at  the  other 


paper  moved  onwards ;  but  on  momentaiily 
making  the  circuit  with  the  battery,  the  amu- 
tnre  was  drawn  to  tha  electromagnet,  and  the 
pencO,  carried  by  the  arm  of  the  lever  apwanis, 
made  an  angular  mark,  like  the  letter  V  n- 
verned,  on  the  paper.  These  angles  migbt 
either  be  joined  in  groups,  by  rspidly  suc- 
ceeding completions  of  the  circnit,  or  the/ 
might  be  separated  by  longer  or  shorter  spacn 
of  straight  line.  In  the  telegraph  constrscied 
by  Morse  in  1844,  between  Baltimore  and 


uiiji  a  common  rod  of  metal,  which  joined   Washington,  a  different  mode  of  recording  ibt 


Vr^alUxir  the  similar  ends  of  all  the  coils. 
The  current  was  transmitted  from  the  oppo- 
site! end  of  the  wires  (where  an  appropriate 
set  of  five  pairs  of  finger-keys,  for  making  the 
coimcetions  with  the  battery,  was  placed) 
tti  rough  two  of  the  wires  at  once.  In  accor- 
dance with  the  keys  which  were  pressed  down, 
tlie  needles  assumed  various  positions  with 
retipect  to  each  other ;  and  these  were  made 
to  iiuilcale  signals  according  to  the  entries  in 
a  signal  book.  The  instruments  at  the  two 
stations  were  always  rendered  reciprocating ; 
that  is,  at  each  end  of  the  line  were  placed  an 


signals  was  adopted.  The  use  of  the  pencil 
was  found  objectionable,  from  its  so  freqik^iitlj 
requiring  fresh  pointmg,  and  from  the  risk  oif 
breakage.  The  same  arrangements  vere 
retained  in  regard  to  the  paper,  bat  it  vv 
made  in  its  course  to  pass  uiuler  a  roller 
having  a  groove  arotmd  it.  The  long  irm  of 
the  lever  carried  a  bkmt  steel  point,  standing 
out  from  its  upper  surface,  vertically  urnla 
the  groove  in  the  roUar.  When  therefoK  the 
arm  of  the  lever  was  elevated,  by  the  attnu^tiuo 
of  the  magnet  upon  the  armature,  the  Bt««l 
point  pressed  the  paper  into  the  groove  aoJ 


instrument,  a  S(;t  of  finger  keys,  and  a  voltaio  produced  an  indentation.     If  the  attrKUua 


battfiry,  so  that  either  station  could  transmit 
or  receive  a  signal.  By  a  beautiful  arrange- 
ment, a  bell  or  alarum  could  be  rung,  when 
the  attention  of  the  clerk  at  the  distant 
terminus  was  required.  In  1S38  Mr«  Cooke 
obtained  a  patent  for  some  further  improte- 
meuts  of  this  apparatus 


were  momentary,  a  depressed  point  v«s 
produced;  but  if  the  action  were  contiooed 
for  a  longer  time,  a  lengthened  depnsssioo 
was  the  result,  as  tha  pi^er  was  dnwn  on. 
The  combinations  of  these  two  kinds  of  marU 
denoted  the  various  letters  and  figures. 
In  the  year  1837  Mr.  Davy  of  Lootloa 


Pr.  Steinheil  constructed  an  electric  telegraph   obtained  a  ^aitent  for  an  electric  telegr^h,  Um 
between  Munich  and  Bogenhausen  in  1837.   chief  pecuharity  of  which  consisted  in  liM 

method  of  registering  or  recording  the  variooi 
communications,  bgr  causing  the  cvrtnt  of  • 
supplementary  battery  to    pass  through  s 


la  his  telegraph  he  ayailed  himself  of  the 
conducting  power  of  the  earth,  whereby  he  was 
enabled  to  reduce  Uie  cost  of  erection.  The 
earth  iu  fact  occupied  the  place  of  the  return 
wire.  All  that  is  necessary  to  enable  this  to 
be  ejected,  is  that  the  wire  which  connects 
the  two  ends  of  the  metallic  conductor  with 
the  earth,  sliall  be  carried  to  a  sufficient  depth 
)>elow  the  surface  to  be  always  in  contact  with 
moist  eai'th  or  witli  water ;  and  that  it  shall 
be  at  this  point  attached  to  a  plate  or  jpieoe 
of  metal,  of  about  two  or  three  feet  auperfioial. 
The  uleotric  telegraph  invented  by  Professor 
Murse,  of  America,  in  1837,  was  cssentiaUy  a 
registering  inatrumeot,  the  various  signals 
being  traced  on  a  tlrip  of  paper.  An  electro- 
magnet was  so  placed  as  to  be  within  attracting 
distance  of  an  armaUnre  fixed  to  the  shorter 


arm  of  a  lever,  of  wlkioh  the  longer  end  carried 


riband  steeped  in  a  solution  of  iodkle  of  puts^- 
siiun  and  st%rch.  The  salt  being  decomposeii 
by  the  ciurent,  a  blue  spot  was  procUactd  if 
tlie  combination  of  the  iocUde  with  the  stsrefa, 
and  the  position  of  one  or  more  of  these  spots 
across  tlie  breadth  of  the  ribMid  detarmia^l 
the  nature  of  the  sigxial  traasmitted. 

In  1840  Professor  Wheaistooe  patented  h» 
electro-magnetio  telegr^>l^  in  which  the  inli- 
eating  power  was  the  magnetisation  of  aofi 
iron  by  the  electric  onrrent,  instead  of  tU 
employment  of  a  real  or  permanent  magaet. 
One  part  of  the  apparatus  is  the  Conunuoi- 
eator,  a  wheel  ot  dttc,  on  the  edge  of  wkiefa 
are  alternately  arranged  pieoes  of  iroB  tod  of 


ivoiy,  the  one  a  ooodactar  and  ibo  cUmt  s 


a  pencil  projecting  sideways  from  it»  and 
pressed  lightly  against  a  she^t  of  paper.  This 
paper  was  made  to  travel  slowly  beneath  the 
pencil.  So  long  as  no  atti'active  power  was 
exerted  by  the  electro-nutgnet,  the  pesoU 
would  continue  to  trace  a  straight  lino  as  the 


aon-condoeior  ol  electrioi^.  A  mttd  tgnH 
presses  on  this  edge  wfails  the  wheal  icvolits 
•ad  ia  oonneoted  idao  with  the  gaWaais  apya 
mtua,  ia  suob  %  way  (hat  «fa«a  tht  apnag  » 
in  ooDtaet  with  the  uo%  a galvaiua  cimtift 
completed,  but  when  in  contact  with  theirvvy 


1M9 


misQMwt. 


TELEGIlAfH. 


IflfO 


ihB  oiraut  hiHMMBfn  1)H)]iAa«  Thus  ftltidmft- 
tioos  of  •Atioo  ai«  pn4a4ia4,  wiuoU  Uy 
ingauon*  mughiwiam  ir^  iiifii4«  the  ne^oAnii  of 
tzBDumttiny  impuLi^s  or  G^mboU  tbrQugU  the 
ifllegr^ilufl  wird«  Tlus  tolegfayU  I^Utf6«  oi^y 
11  tidgln  wire  for  ito  naei  U^e  ('eturn  of  tha 
etiiVMlt  being  pjfofidod  by  tlie  eartb*  On£ 
ai^Ueatuni  to  wbush  PgQfwftdr  Wbn&taliu^ 
fonad  lus  iniPeiition  aqiti^blo  vfis  th^u  of  m 
JBUetrie  Clock,  bj  |M|<t>ti||g  bis  wUeel  #l)d 
gelvanie  appmtue  to  tbe  entoi  of  tim  OfOH^e- 
jnent  i^eel  of  a  aomwoil  «loek« 

la  IMO  Mr.  B«ii«  in  eo^jmooUoa  with  Mr- 
Banrisa^  palentod  •  eloek  wUok  wiM  t^  be  net 
In  modon  by  eketrioitjr;  nod  ia  tbe  9M»t 
foUoviag  yeer  be  brought  fomrerd  »  new 
oleeUic  printing  telegmpbu  Tbe  »wiei>|j»1 
prineiplee  of  tbif  telegnn^h  gio  tiro,  'PUftt, 
tba  employment  of  l|rpe«  Baoiu)ta4  on  the 
peripbeiy  of  a  diec  or  vbeel*  eepeble  of  revolr 
ving  with  tte  edge  eeeiTiag  the  type  Teiy  neiMr 
to  e  eylindar  ooveved  with  white  peport  bat^eon 
wfaieh  end  the  type-wi«el  *  pMee  of  tfi^A- 
feiring  paper  or  riband  is  placed ;  tho  eylioder 
bee  a  asMU  notemeBt  in  a  epiMl  dUeotion 
eommnnieeted  te  it,  after  eaeh  impieeeioo  of 
a  aignaL  The  aeooad  pnociple  is  that  of  the 
nee  of  twe  oiooka  at  the  two  cowroawnatang 
Btationa,  to  rotate  the  type-wbeeln  wUh  a  tm- 
tern  noteu  Xheae  ekieki,  hiiing  hee»  ad- 
>aated  to  enetly  lihe  eaoie  rate,  and  being 
atarted  ftiiaa  «fae  aoMe  eigaal*  would  bong 
eonfinaiaiiy,  atbaaA  nietieDi  aiw^tor  type  cgqy)* 
aita  to  4he  paper  efttsdem  a^  Ahe  same  xao- 
nent  AhendorindeKrenohaagonadiaiLin 
fraaiof«beBaehiBis4dtheaa«iejnate  ae  Iho 
typa-whod,  indieatBa  Ao  Ibe  oponitor  the  eig- 
nidfl  whioh  are  snoeesaiTely  in  a  position  xeai^ 
te  piiatiaig  in  hk  o«d  iastnunott^  AodHhere- 
tee,if4hedook8go«oew«te]yjtogether,Mi  a 
dmilarpoaitiQn  injhia  ooartiipoodent's  ioatru- 


in  1842  Mr.  £din  jiiiwidrf^d  iij»  pcoposed 
plan  ter  worinng  an^eleclbe  Idlegwidi  with  a 
peonfiartiKBi  of  bnbtaay.  i^t  one^eod  of  l^e 
line  he  hnned  inaMBOt^atth.a  Uuqge  plate  of 
BOO,  and  atithe.elher>endAp]ate  <iicQpj^^, 
iioo,  or  ottier  aobetaaee,  ancb  as.ooke  or  ohar- 
ooal,  whieh  might  act  lihe  part.of  a  negative 
plate  to  .the  aine.  Then  on  jOonneoUng  these 
diatant  platea  with  a  irira  insulaied  -from  the 
eeilh,  a  oiusBntraf.eleelriot^.w«nld-epnstaQtly 
peaa  ftom  'the  one  pbde  ;to  the  ether.  This 
sjatem  <haa  <bean  cfomid  inaeiAoiont  M  long 
dialaneee. 

IniaM  Ji[r.iChMke  apedflol  ihia  patent  for 
thamciAeof  intn^ftliT»g  the.wime  by  suapend- 
ingttfaam>intihe  airi9on.pQalAoralO»davtlsof 
wood'ariNn;fthetwireB«ot  eoming  ineoUial 
4iith  any;firtiiif  tbe  ^(MdAid,  but 


pas^ng  through  r^lgfi  of  porcelain  or  earthep- 
ware.  The  atoodardst  fife  ufiually  fixed  at 
ii-pui  forty  to  sixty  yai'ds  c^uuder,  and  at  each 
quactcv  of  a  luile  a  stouter  po^t  i^  plap^d,  to 
bear  the  winding  or  straining  appivr^tus.  The 
interiuediate  pos^s  within  ^ach  quarter  of  a 
uule  merfiiy  s^pported  the  wire,  without  xe- 
fefence  to  \t^  t^nsioi),  which  depe^idcd  sol^Jy 
pn  tlie  winding  poiiU».  Xnstea4  of  the  popper 
wires  hitherto  employed*  iron  wira^  of  a  )afgpr 
si^te  were  then  used.  J^efore  this  period  the 
wijrea  ba4  hee^i  placed  in  iroii  ^bes  buried 
bene<fth  the  ground;  but  this  new  form  of 
arrangement  was  deemed  an  ii][^pDovemen|, 
an4  baa  m<»  l^o^n  gpner4)ly  acted  on  in  tbi^ 
eountiy. 

^inoe  the  yei^  If^t  pamed,  the  p^gieas  of 
the  eleotro4el^rapluo  sys^ei^  has  be^n  ea;- 
ceedingly  rapid.    In  18^  ai^  Electrie  Tebi- 

gr^pb  Q<mwi^  w^  i9fm&4,  by  vhom  the 
patent  4ghts  of  Messrs.  Cpoke  and  Wheat- 
atone,  and  some  of  thoae  of  Mr.  Bain,  wer» 
purchased.  It  is  this  company  frbich  bw 
a#iried  out  the  greateatpfurt  of  what  bias  been 
recently  effaced  in  Great  ^ritaii^.  linearly 
aU  tiiA  principal  railway/»i  except  ih^  Great 
Western*  have  bad  lines  of  psH/don^c  wi|ra 
budbyiiL  ^modiBcatjonofCoo^andW^eat: 
s^pe'a  e^angen^eint^  ^  aaneroUy  em^iloyedj 
but  the  QO^opw9>y  al^  possesses  m  remar^ble 
f^tiug  or  raider  nsgistering  telegrapb  in- 
vented by  Mr.  Bain.  A  long  strip  o^  pepe? 
has  iw4l  hoiee  at^i^^ped  in  k  by  vxeam  of  a 
maabinei  each  hole  or  gno^p  of  holes  xepra- 


sending  ^  pyurticubwr  laUier.  Xhis  p^per  ia 
eoiled  on  a  wood««»  roller,  from  whc^ice  it 
passes  to  a  metal  roller,  whore  mcttftllio  pqinte 
aQt  upon  it  7)Ue  (u;rangement  of  ti%e  me- 
ohaniam  ia  awsbrtbat  FW<tbemeteiUcjH»tt^ 
touoh  .the  meteil  of  the  roller,  through  the 
boles  in  the  papw,  a  g^vauic  aircu^t  ia  com- 
pleted; but  tithen  the  poiptp  touch  ;()>e  p^wr 
itself,  the  oirQuk  is  stopped;  and  this  ;r(4pid 
alteroatiofi  .is  made  (o  indicAte  JUgAals*  inhere 
is  alsoaceeipieDt,miparatus,in  whioh  the  strip 
of  paper  en^loyed  h»a  been  fi^t  soaked  in 
diluted  sulphuric  acid,  and  then  in  a  solution 
of  prussiato  of  i>otasU*  Xwo  m.etaUic  poiota 
pietis  on  Ibis  pi^^ ;  and  .when  ,a  galvanic 
coirent  is  passing  through  these  points,  they 
disoplour  the  obemioaUy•pr^pared  paper,  And 
leave  a  number  of  dark  spots  iipon  it;  but 
when  no.ffiunpent  is  passing,  no  discoloinatiftn 
is  'produoed.  iiy  an  ingenious  arrapgment  of 
mechanism,  the  recipient  appaiiitus  «At  .the 
end  of  the  telegraphic  wire  marks  yritb  ita 
idark  spots  tlie  signals  whioh  are. conveyed -by 
'the  tsaoMimitting  apparatus  at  the.oUMTiand* 
inithe  form  which  the  J^ngtiahitelegrapbio 
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ploced  in  connection  with  the  central  office  in 
Lothbnry.  At  this  office  ore  departments  for 
transmitting  messages  to  and  receiving  mes- 
sages from  oLnost  all  part^  of  the  kingdom. 
There  are  several  rooms,  each  of  whicli  has 
its  own  electric  clock,  showing  Oreenwidi 
time,  and  its  own  electro-telegraphic  machine. 
Wires  pass  from  the  machines  to  the  great 
hall,  and  from  the  hall  to  the  ontside  of  the 
building,  whence  they  pass  nnder  the  pave- 
ments of  the  'TiOndon  streets  to  the  great  rail- 
way termini  at  Enston  Square,  Shoreditch, 
London  Bridge,  Waterloo  Road,  Arc,  as  well  as 
to  the  Admiralty  and  one  or  two  other  Govern- 
ment establishments.  Along  the  lines  of  nul- 
way  the  telegraphic  wires  and  apparatus  are 
5<o  arranged  as  to  be  available  both  for  the 
railway  company's  own  purposes,  and  for 
commercial  purposes  in  general ;  and  a  sys- 
tem has  been  formed  whereby  information  of 
a  commercial  character  is  regularly  transmit- 
ted to  and  from  the  great  centres  of  indastry 
and  commerce. 

Mr.  Whishaw,  in  a  paper  communicated  to 
the  British  Association  in  1849,  gave  an  ac- 
count of  the  telegraphic  systems  followed  in 
three  countries.  Great  Britain,  Prussia,  and 
the  United  States.     In    Great   Britain  the 
wires  are  suspended  on  poles.    The  length  of 
railway  to  which  tlie  system  had  been  applied 
down  to  July  1849,  was  about  2000  miles ;  and 
the  cost  was  about  150/.  per  mile.    In  Prussia 
the  telegraphic  wires  wore  suspended  on  the 
English  system  until  the  year  1844,  since 
which  date  a  new  plan  has  been  followed.  The 
wires  arc  coated  with  gutta  percha,  and  laid 
along  under  ground,  at  a  distance  of  about 
two  feet  beneath  the  siuface,  not  only  under 
railwa}^,  but  under  turnpike  roads  and  towing 
paths.    There  are  at  each  principal  station 
two  telegraphic  machines,  one  colloquial  and 
one  printing.  The  length  of  Prussian  telegraph 
to  July  1840,  w&s  about  1500  miles,  at  a  cost 
of  about  401.  per  mile.    In  the  United  States 
the  telegraphic  line  is  formed  by  a  single  iron 
wire  supported  from  post  to  post.    It  is  car- 
ried not  only  along  railways,  hut  across  the 
open  country.  There  were  in  July  1840,  about 
10,500  miles  of  American  telegraph,  at  a  cost 
of  about  201.  i)or  mile. 

Various  improvements  in  electrr»-tclegraphic 
machinos  have  been  patented  fh>m  time  to 
time  by  Messi-s.  Brett  and  Little,  and  other 
inventors ;  hut  those  which  seem  most  likely 
to  be  attended  with  important  results  relate 
to  Submarine  Telegraphs.  It  has  been  proved 
that  wires  may  he  so  coaled  with  gutta  peroha 
and  other  materials  ns  to  act  under  wat«r.  A 
tube  so  oonstrnoted  has  been  oorriec^  under 
the  SM  between  Dover  Aod  Oeliiis ;  and  the 


first  eommimicalion  by  eleelrio  telegraph  iw 
made  ttom  Cape  Giisnez  to  Dover  on  Aogibt 
2H,  1850.  The  length  firom  Dover  to  Capr 
Grisnez  is  21  miles.  The  copper  wire  wa«  •j^li 
of  an  inch  in  thickness,  and  was  enclosed  in  a 
solid  cylinder  of  gutta  percha,  |  of  an  indi  id 
diameter.  The  entire  length  of  wire  wa^  ;'*/ 
miles,  and  its  weight  was  1  ton  2  cwt  1  qtaann 
10|  lbs.  The  weight  of  the  gutta  percha  was 
4  tons  7  cwts.  1  quarter  0  lbs. 

^Vherever  the  railway  system  has  ezteiMlnL 
there  does  the  electro-telegnqphic  system  find 
more  or  less  of  encouragement;  and  in  the 
United  States  the  telegnaphic  wires  extrad 
also  over  vast  tracts  of  oonntiy  where  no  rail- 
ways are  yet  laid  down.  In  respect  to  oar  ovn 
country,  the  contrivances  of  Messrs.  Cow^ 
and  Wheatstone  have  hitherto  been  tiKiM* 
most  generally  adopted ;  but  there  is  lU  tli<' 
present  time  (May  1851)  an  attempt  Wiof; 
made  to  form  a  new  telegraphic  eompaur ;  anil 
if  this  attempt  succeed,  we  shall  probtblj  ^ 
many  new  and  efficient  mechanical  ansn?^ 
ments  adopted. 

One  of  the  most  recent  electro-magnetic  io- 
stmments,  partaking  of  the  nature  of  Uh' 
electric  telegraph  in  some  of  its  featnr^s  i< 
Mr.  Shepherd's  ingenious  clock  at  the  In<ln<- 
trial  Palace. 

The  experiments  made  in  the  British  Cban 
nel  have  shewn  that  the  sabmarine  Telegraph 
is  practicable ;  and  we  shall  probably  see,  eiv 
long,  the  adoption  of  the  sj-stem  between  En<r' 
land  and  France,  and  between  England  and 
Ireland.  The  proposed  oceanic  telegraph  be- 
tween England  and  America  may  well  alM 
to  wait  till  the  fruition  of  the  less  ppoiUc 
schemes. 

TELESCOPE.      Sneh  telescopes  as  an 
constructed  with  glass  lenses  only  an  call^l 
dioptric,  or  refradmg    telescopes ;   whereas 
those  which  have  a  reflecting  specaliuu  arn 
the  catoptriCf  or  reJUetuuf  telescopes.  Br  Ih^^* 
instruments  objects   even  in  the  ressot^t 
depths  of  space  are  rendered  aeoessihU  (« 
human  %-ision ;  and  terrestrial  objcda  fainilr 
risible  in  the  distance  are  hronght  as  it  vnv 
dose  to  the  eye.    There  is  evidence  to  shov 
that  Boger  Bacon,  who  died  in  1292,  ii^ 
that  lenses  might  be  so  combined  as  to  maki* 
objects  seen  through  them  appear  to  be  laiZ- 
niiled.    No  ftirther  indications  of  tdcMnp^ 
are  met  with  till  after  the  middle  of  the  ICtli 
centuiy,  when  Dr.  Dee  suggested  that  th« 
commander  of  an  arm^*,  who  wants  to  *<♦ 
cover  the  number  and  aRangemeiit  of  «> 
enemy's  troops,  *raay  wondeiMly  hslp  bin- 
self  by  perspective  glasses.'    In  l«09  Otiilfo 
constructed  a  telescope,  with  which  J>*  ^ 
ooveiied  the  fimc   satelli^  of   titt  |lM^ 


167S 


TELESCOPE. 


Jnpiter.  Huygens,  Dr.  James  Greg^ory,  Sir 
Iiiaac  Nowton,  Dr.  Hooke,  Dr.  Bradley^  Sir 
Wm.  Hcrschel,  Mr.  Dollond,  and  Lord  Rosse, 
have  since  been  the  persons  most  dis- 
tinguished for  the  improvements  which  they 
hftve  respectively  made  in  the  eonstmction  of 

t4d«»SCOp4>S. 

To  explain  t)ie  optical  principles  which 
govem  the  action  of  telescopes  wonkl  be 
beyond  the  scope  of  the  present  volnme;  but 
we  may  briefly  explain  dillbrenoes  of  eon- 
shractiOD.     % 

The  telescope  invented  by  Galileo  eonsisf  ed 
of  one  convex  lens  and  one  concave  lens ;  the 
distance  between  them  beinf*  equal  to  the 
*  difference  between  the  focal  lengths  of  the 
two  Ipnsps.  This  in  the  ennstniction  of  what 
is  called  an  Optra  Glami;  and  the  Galilean 
tele5M5ope  is  now  used  chiefly  for  viewing 
objeels  within  a  theatre,  or  an  apartment; 
since  if  conHidprablo  magnifying  power  were 
given  to  it  the  extent  of  the  fleld  of  view 
would  be  ven*  small. 

A  simple  telescope  may  also  be  constmct«d 
by  means  of  two  convex  lenses,  whioh  are 
placed  at  a  distance  fW>m  one  another  equal 
U>  the  sum  of  their  focal  lengths. 

In  order  to  nifont  a  view  of  olijects  in  the 
same  position  as  tliey  appear  in  have  when 
seen  by  t^e  naked  eye,  Mr.  Dollond  employed 
an  eye-tube  containing  four  lenses  ;  whereas 
in  the  eye^piece  invented  by  Huyghens,  which 
is  nsotl  in  most  axtronomioal  telescopes,  there 
.ire  only  two  lenses,  and  objects  are  seen 
inverted. 

In  reflecting  telescopes,  a  speeulnra  at  one 
extremity  of  the  tube  serves  the  purpose  of 
the  object-glass  in  refracting  telescopes  by 
forming  an  image  at  its  foons ;  and  the  imiige 
so  formed  is  viewed  by  the  eye  tlirongh  inter- 
mediate reflectors.  The  Newtoman  reflecting 
telescopes  have  ono  concave  specultun  at  the 
liottora  of  the  tube ;  and  the  rays  reflected 
from  it  fall  in  a  convergent  state  upon  a  small 
{ilane  mirror  placed  so  as  to  make  an  angle  of 
45"  with  the  axis  of  the  telescope :  after  the 
second  iieflection  the  rays  unite  and  form  an 
image  which  is  viewed  through  a  Huygenian 
oye -piece  fixed  in  the  side  of  the  tube,  oppo- 
site tlie  plane  mirror ;  that  is,  near  the  open 
ond  of  the  tnbe.  In  the  Grefforlan  reflecting 
trlrMcope  the  second  reflection  is  given  by  a 
second  concave  mirror,  the  face  of  whieh  is 
towards  the  observer. 

The  telescope  constructed  by  the  late  Sir 
Wm.  Herschel  differed  firom  tlie  Newtonian 
telescope  only  in  having  no  small  mirror.  The 
surface  of  the  great  speeulum,  which  was 
4  feet  in  ^ameter,  had  a  small  obliquity  to 
the  axis,  so  tliat  the  image  formed  by  re- 
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flection  ftrom  it  fell  near  the  lower  aide  of  tiie 
tube  at  its  open  end :  at  this  pbee  there  was 
a  sliding  apparatus  whieh  earned  a  tube  con- 
taining the  eye-glasses.  The  observvr  in 
viewing  was  situated  at  the  open  end  of  the 
tnbe,  with  his  baek  to  tlie  object,  and  he 
looked  directly  towards  tlie  centxe  of  the 
speculum.  The  reflectiiig  telescope  exeented 
by  Lord  Ilosse  in  184$  is  50  feet  long,  and 
its  speculum  is  0  feet  in  diameter.  It  is 
capable  of  being  directed  from  the  xenith  to 
the  horizon  towards  the  south,  and  from  the 
zenith  to  a  positton  parallel  to  the  earth's 
axis  towards  the  north;  it  has  also  a  move- 
ment in  azimtith  of  about  8  degrees  on  each 
side  of  the  meridian. 

The  Great  Exhibition  contains  a  -  noble 
telescope  by  Mr.  Boss,  which  is,  wo  believe, 
the  largest  ever  constmcted  on  the  refraHive 
principle. 

TKLFORD,  THOMAS,  was  one  of  those 
invaluable  men  whose  engineering  labonm 
form  the  best  memento  of  their  personal 
history.  He  was  the  son  of  a  shepherd  in 
Eskdale,  Dumfriesshire,  where  he  was  bom 
in  1757.  At  the  age  of  fourteen  he  was 
apprenticed  to  a  stone-mason  in  the  town  of 
Langholm.  In  1780,  being  then  about  twenty- 
three,  he  went  to  Edinburgh,  where  he  seems 
to  have  devoted  much  attention  both  to 
architecttu^  and  drawing.  After  remaining 
there  about  two  yeara,  he  removed  to  T/mdon, 
and  obtained  employment  at  Somenet  House, 
then  erecting  by  Sir  William  Chambers.  Hu 
was  employed  upon  various  buildings  at  I*orts. 
moutli  dockyard  for  three  years  subsequent  to 
1784;  and  in  1787  he  was  employed  by  Sir 
William  Pulteueyto  make  some  alterations 
at  Shrewsbury  Castle.  He  thereupon  re- 
moved to  Siirewsbivy,  where  he  was  also 
employed  to  erect  a  new  gaol,  and  was  sub- 
sequently appointed  coimty  surveyor,  in  which 
office  he  had  to  furnish  plans  for  and  oversee 
the  construction  of  bridges  and  similar  works. 
He  erected  the  iron  bridge  over  the  Severn 
at  Buildwas,  besides  about  forty  smaller 
bridges  in  the  same  county. 

The  Kllesmere  Canal  was  the  first  git»at 
work  upon  which  Telford  wns  en^g«Ml ;  and 
from  1793,  in  which  year  the  act  of  parliament 
for  its  eonstmction  wns  obtained,  his  att4^tion 
was  directed  almost  solely  to  civil  engineering. 
The  aqueduct-bridge  over  the  valley  of  the 
Dee,  called  the  Pout-y-Oysylte,  is  a  remark- 
able work.  It  consists  of  a  trough  of  cast- 
iron  plates,  securely  flanged  together,  and 
supported  by  eighteen  piers  or  pillars  of 
masonry,  the  elevation  of  which  is  131  feet 
above  the  water.  These  gigantic  works  wei-e 
executed  between  1795  «nd  1805.    TIm  Cola- 


dUDteo  Cmdf  wbkh  «m  cptntA  thiOBgliwit 
in  id2a,  U  aaakbtir  cC  XeUM's  ponapal  woiks. 
Xbe  locks  wen  the  Urgesi  evor  constrwrted 
al  tlMt  time,  being  40  £Mt  «ide,Aiiii  (nun  170 
to  180  iMi  1m|^.  Of  oUiereenaUooBstmeted 
viboll^  or  ptttiiOly  wdtr  Telfori't  soper- 
intondeuee  it  H  sutteimt  to  oaention  the 
OlMgow,  PeisleBr*  •■«&  Anbosa^p ;  Om  Mee* 
elMAeUi  Um  Birmiofkan  and  liTfliyool 
Jnnotion;  the  (Hooeeaier  and  BeiMey  (eont- 
pleted  under  hia  dipeetaoo) ;  tbe  Bimungham, 
which  vftH  oouipaately  rttmodelledL  and  adapUd 
to  the  condiuA  af  a  wry  estenaiva  tm^lo,  bj 
Uim ;  and  the  Weaver  navigat)OD»hEi  Gheahira. 
He  alao  eenalraeted  a  nev  Uumel,  3,926 
yards  long,  16  feet  high,  and  U  feet  wide,  at 
Harseastle,  on  the  Trent  and  Maney  Carnal. 
He  also  executed  many  iniportant  worka 
eonnaeted  with  the  drainage  of  the  fen  oouaWy, 
especially  of  Bedford  Level.  On  the  Conlinent 
he  superintended  the  oonatrootion  of  the 
Gotha  Canal,  in  Sweden,  a  navigation  of  about 
190  miles,  of  which  06  are  artificial  sanala. 
For  this  work  a  Swedish  order  of  knighthood 
and  other  honouTB  were  oonfarred  upon 
him. 

The  worics  eiceoatad  by  Telford  under  the 
Commissioners  of  Highland  Roads  and 
Bridges  were  of  great  impQitanoe;  and  in  the 
imprevementa  of  the  great  road  from  London 
to  Holyhead,  under  another  parliamentary 
oMnmission,  appointsd  in  1815,  Telford  had  a 
further  oppoiinntty  of  earrying  into  effMt  hia 
system  ef  road*maki]igi  The  Menaisospen* 
sion  bridge  eopeaiaUor  ia  a  noble  example  of 
his  boldneaa  in  deaigning  and  praotioal  akilL 
[Menai  Bunaia.} 

Among  other  wmka  of  Telford  are  many 
bridgea  of  oonsidarable  aise,  in  whieh  ha 
adapted  the  impoftant  prineiple  of  making 
the  spandrils  hc^ow,  and  supporting  the 
roadway  upon  alabs  laid  upon  longitiidinal 
walls,  instead  of  filling  up  the  haundiea  with 
a  mass  of  loose  rubbish,  whioh  often  prevea 
of  serious  ineonvenienee  when  the  maaomy 
of  the  bridge  needs  repair. 

Telford  executed  some  important  harbour 
works  at  Aberdeen  and  Dundee ;  but  his  most 
striking  performanee  of  this  olaaa  ia  the  St. 
Katharine  Docks,  London. 

In  addition  to  the  works  whleh  ha  eaeonted 
lumself,  Telford  was  frequently  appUed  to  for 
his  .indgment  upon  important  sohanea,  and 
in  this  way  he  made  many  reports  to  patha. 
roent.  The  Bosaian  goveiwaient  fre^^mitly 
appUed  to  hhn  for  adviee  rsapeetiag^  the 
cen^truetion  of  ro^ls  and  oanaib;  snd  the 
Bmperor  Alexander  ackn4wh>^d  hia  aenae 
of  his  sarnceBi  in  1806^  by  niriKng  him  a 
diamond  «ng  viih  ft  iiiiiM&  kMMDMaa.  Ha 
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elaaed  his  oaeftil  lilhial8M» 
in  Westminster  Abbagr. 

TSLLU'RIUM,  is  n  nfteti 
176a  by  Jluller  of  Beiebenateiii.  2i&  eu 
ia  ailver-white,  and  it  ia  vorj  hnllinat;  &  f 
fliyatalline  and  brittle,  of  a  iaiwillnr  fracW: 
eaiBily  pulverised.  Its  specific  gravity  s  •<*;. 
0'i3.  It  iB  neariy  aa  fUsiUe  na  antuKc 
and  at  a  high  temperature  il  hoik^  and  m 
be  distilled.  When  atronsljr  han^ad  in  ooa'ju 
with  air,  it  bnma  with  n  lively  blue  &3^ 
green  at  tlie  borders,  and  forms  a  white  iifuig. 
whioh  has  an  acid  odour. 

The  pffinoipal  oma  of  telUBiiiaa  aie  A'««s 
TtUmium^  both  oryataUina  nod  oanssiTe,  6.-v 
pAac  or  Aura  drgimtifcrmiM  T^Umriym^  Ttika 
TtMrnrium,  BUek  TMmrimm^BimmmthU  TtOmtm 
or  TaUvrei  ^BimnUlu  Bat  jneiiher  the  tr^ 
nor  the  vaiious  ehamicial  combsnaiSioAa  U  tfar 
metal  have  yet  been  applied  to  aaoy  aicu 
puipoaes. 

TEMPBBINa.    [SxBxi.  MaMurAons.; 

TENACITY.    This  property  ia  •  ramkitf 
the  attraetiona  and  repulsions  wbieh  neC  wtM 
the  inaensihle  apaoea  anpposed  to  taaA  b^ 
twaen  the  particles  of   hodien :    it  is  «<»o 
sequently  difforent  in  diflbrant  mnteriaU,  mi 
in  the  same  material  it  Tariae  with  the  ai^- 
of  the  body  with  mapeet  to  lenapaeature  m 
other  eiieumbtBiees.    The  pnrtiolea  of  laqiuJ* 
adhere  to  one  another,  and  genecnUy  to  Ukm 
of  solid  bodiea,  bj  aUnetiTe  Ihaeea  whd 
deerease  veiy  rapidly;   and*    ni   ins«Biiv:: 
distaneea  from  the  supposed  plaoea  of  coai^ 
the  adhesion  entirely  disappears.     U  i>  -^ 
aoeount  of  the  small  distanoa  to  whicb  l- 
attraetion  of  the  fluid  moleculen  czteaJ,  «s« 
to  the  freedom  with  whioh  the  particltf  ffi>*' 
onxme  anotlicr,  that  fluids  appear  to  hw  » 
little  tenacity ;  but  from  the  weight  wbicb  i- 
suM^oitB  in  glasa  tubes,  Dr.   BobiMB  b» 
estimated  that  the  mutnal  aUraetkwis  of  um 
partiolea  of  water  on  a  suriMse  equal  to  (»f 
square  inoh  most  iar  exeeed  iOO  lbs. 

Though,  whan  a  piaee  of  matal  ia  fraetoni 
the  parts  will  not  bgr  simple  a^iunotaoo  t^f* 
together;  yet,  in  acme  eases,  1^  iiaminsios 
tham  upon  one  another,  ao  many  poisu  (« 
their  surfaces  may  be  brought  wicbis  tiv 
limits  to  which  the  force  of  eoheaaon  extes«N 
that  they  will  acquire  a  teimcity  equal  to  Um 
whieh  the  metal  had  ia  its  natonal  state. 

Tha  tenacity  of  wood  ia  umA  grMter  • 
the  direction  of  the  length  of  im  fibiei  <^ 
in  the  tranavena  dirae^ant  the  flbrcs  bde 
nailed  by  e  substance  havfag  little  eibeat* 
power.  With  wapeot  t»  mstalc>  the  piow*^ 
oC  hnttm  and  wb»d^a9ing  incnwe  tktf 
tenacily  ht  the  fongitnfinal  diredliQa;  ^ 
augmmtaiiMioCfrMtioQMd  teBileobaiA 
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miiBuig  firai^  ^  partiol6«  bokAg  fitsepd  4a- 
gether  ia  the  tmiuveraa  direo^q^  xvioie  \h%xx 
compenaatas  for  th^  dinuAaUofi  of  the  M^<U)- 
tioQ  which  m»s  result  from  tha  pwrt^des  hewg 
forced  or  4^^^^  farther  »8imd9'  Iow^^i)ftU/- 
Copper  QJB^d  iron  haiie  their  tenacity  n^ore 
thAn  dpabl0d;  while  gold>  sih^,  br^Wi  and 
lead  hftT^  it  moria  th^  tripled,  \ff  ^bq  xaet^ 
being  drawn  into  we. 

'  tennesse:^.    The  vt^wMy  •v^  mm- 

merce  of  thi»  pprtion  of  ^^  Ameci(uvi 
Union  ar^  brlefty  adverted  to  itn^ei;  UiiC¥«D 

T£B^4  COTTA.  Thif  is.  th«  ItnliiU)  for 
W««^  e<^riki  an4  ia  the  Aaqae  applied  to  the 
naterii^l  with  whi^  many  ^  the  moaner 
Toiietie^  o(  IM«a  pptto|:y  a^  made.  The 
Etrtvscan  Yase%  whatever  may  h?  tk»  deviees 
on  the  aii?f%Q»,  are  n^a  o|  Terra  Cotta. 
[£i:BU«a^  Wabs.]  At  the  Mfdisval  ^Xr 
hibition  of  ^8d0  there  wese  many  finp  apeci- 
mensoftecracoibtawacej  and  in  the  Strnseau 
room  at  the  British  Muaavun  the  coUeotion  is 
especially  fine.  The^  is  a  ohoroh  near  BoUoa, 
in  Laaoaahirey  in  which  the  ehiaf  n^ateiial 
einplojteds  at  loast  in  the  oriuanantal  parts,  is 
terra  ooUa ;  and  t9sra  QOtta  ware  flnda  a  fitting 
place  wnoQg  tha.  «rtidlea  of  pot^ty  at  the 
Great  Exhibition. 

TESSKLt^ATBD  FLOOI^S.  Mr.  Ward, 
in  the  Introductory  Essay  to  Mr..  Owen  Jones's 
beantifnX  work  o^  Itf  ooaia  Pavenants,  saya  :— 
^'The  niateriaU  of  tha  best  and  costliest 
pavements  at  Rome  (such,  for  example,  as 
those  atiU  remaiiviig  in  tha  Baths  of  Cara- 
calla)  are  oolonrod  marbles  of  Ysriotts  kindSi 
^nq^ty^g  Qonsideiably  from  each  other  in 
hardn^M  and  duBabilitgr.  The  infarior  pav^ 
mentfi,  foond  scattered  through  Britain,Franoa, 
and  other  p»cta  of  Buiope,  and  along  the 
western  coast  of  Afrioai  are  usually  made  of 
aacb  coloured  stonea  as  tha  neighbonrhood 
happened  to  9fkw^  '*  ^^  ^^  exception  only 
of  the  red  tesseDe,  i^uch  aca  almost  mravii^bly 
of  burnt  ch^.  Thus,  in  the  celebrated  Soman 
pavement  which  was  diaeovered  in  1793,  at 
Woodchester  in  (xloucestershire,  tha  gray 
t^sene  are  of  blue  lias,  found  in  tha  vale  of 
Gliouceater;  the  ash>colonred  tesserss  of  a 
aimiii^r  ipftd  of  stous,  oftou  fouttd  in  the  same 
masses  with  the  fomas ;  tha  dark  hrown  of  a 
grittj  stona,  met  with  near  Bristol,  aod  in  the 
Forest  of  Dmu  ;  the  light  brown  of  a  hard 
gftlAfty^qa  stone,  occurcing  at  Ljrpiab  (two 
miltti  from  tha  site  of  tHe  pavement)  r  and  the 
red  tesaem  (aa  usual)  of  burnt  biiok." 

Tha  tesserfB,  or  small  cubic  pieces  of  the 
^Tn«w  pavemantA,  ace  by  no  means  uniform 
in  ahapa  and  ana;  tha  fissures  between  them 
•sa  widAuaBd  inognlai:;  a^d  aa  thaaa  flaaucad 


«re  fi)la4  up  w^  oMuant^  a  muddy  biw  ia 
given  to  the  general  tints. 

Ia  tha  b»gipning  of  the  piesant  eaotoijr, 
Mr*  Wyatt  intfodaced  tha  plan  of  inhiying 
4Qna  tesserw  wit^  coloiired  cements.  In 
later  methods,  hftra  pqUo  teaaeni  hava  been 
inlaid  in  »  similar  vsy,  Mr.  Blashfleld 
adopted  the  plan  (4  fonniug  the  tesaans  of 
cementa  ooloured  with  uiQtaUiq  oxides.  Bitu- 
man,  aolouvad  with  matidUc  oxii^s,  is  another 
m«(erial  en)p%ed.  Mr..  Singer  ia^tioduead  a 
plan  of  forming  tessera  by  cutting  piaoas  of 
tha  r»4u|«iad  fonn  out  of  thin  layers  of  oli^; 
which  pieces  are  afterwards  dried  and  baked, 
and  united  by  a  peculiar  femant  In  another 
plan,  adopted  at  tha  WoieasWr  porcahMu 
works,  tiles  of  two  colours  are  formed  by 
pressing  a  davica  an  slabs  of  clay,  and  pouring 
liquid  cl«^  of  auothar  eolour  into  a  aunk 
devica  on  tha  aurfaoe  of  the  former. 

In  Mr.  Proes^r^  method,  small  tassana  are 
formed  by  compressing  poroelaiA  pawdar  into 
moulds  with  great  furoa,  in  tha  manner  de- 
scribed under  Buttoh  MiMusAOTUBE.  The 
tessene  may  be  of  any  colour— white,  blaok, 
red,  blue,  yaUow,  brown;  and  of  aqy  definite 
form — ^triangular,  quadrilateral,  rhomboidal, 
hexagonal,  (fee.  In  the  fovmation  of  a  4oor 
or  pavement  with  such  tesaeres,  tha  pieces  are 
first  put  together  in  their  pn^ar  ordar,  placed 
downward  on  a  amooth  aurfaoe ;  and  aa  soon 
aa  a  auficiant  portion  of  tha  design  ia  finished, 
it  is  backed  with  fine  Roman  aemaal,  which  is 
worked  in  to  fill  the  orevioes  bttiveen  the 
tesaene.  The  pavement  is  thus  formed  into 
smooth  flat  slabs  of  oon?aniant  size,  which 
are  laid  down  on  any  properly  pmpared  faun, 
daiion. 

Although  it  belonga  noru  to  inlaying  ar 
marquetry  than  to  teasellated  pavements,  we 
may  say  a  word  or  two  oaneeming  the  beautiful 
floor  of  the  new  Goal  Exchange.  It  is  a  cir- 
cular floor  90.  foot  in  diameter,  and  is  formed 
of  4,000  pieces  of  wood,  aixanged  into  a  stap- 
lika  pattern  of  great  beauty,  bearing  some 
reaembhince  to.  a  mariner's  compass.  All  the 
wood  formed  poitioas  oC  living  trees  within  a 
short  period  pafore  the  floor  wa*i  mado ;  tho 
pieces  having  baen  prepared  by  the  Br>'ing  or 
Deasioating  prooesa  of  Messm.  Davison  and 
Symington.  In  thia  respect  tha  floor  i»  an 
axQD^dar  of  a  highly  useful  and  important 
manuffti^turing  inventiock  Tha  kinds  of  wood 
employed  are  ebon^,  black  oak,  rod  oak,  com- 
mon oak,  white  hoUy,  mahogany,  aba,  sad 
calnut,  white  walnut,  and  mulberiQr. 

TB'SSEa\.     Tha  Bonian  te6ser»  weie 

small  cubes  or  sqiiarea  nssembliag  our  dice, 

which  were  used  bji  the  aneients  for  various 

[purposes!  mk  fosBQOd  q6  diftiant  maftariab, 
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as  mai'ble,  preoioas  stones,  ivorj,  glass,  wood, 
or  raother-of.peorl.  Such  smnll  tessene  of 
different  colours  weiv  used  to  form  the  mo^iaic 
floors,  or  pavements  in  houses,  which  were 
h«'nce  oftUed  tfit*elttta  pavimrttta,  (See  the 
preceding  article.)  The  same  kinds  of  cubes 
were  used  by  the  ancients  as  dice  in  the  games 
of  hazard,  just  as  in  our  times. 

TESTS,  CHEMICAL,  or  Chemical  Re- 
agenU,  are  those  substances  which  are  em- 
ployed to  detect  the  presenoe  of  other  bodies, 
by  admixture  i»ith  which  they  are  known  to 
produce  certain  changes  in  appearance  and 
properties. 

TEXAS.  This  region— once  a  portion  of 
Spanish  America,  tlien  a  state  of  republican 
Mexico,  tlien  an  independent  republic,  and 
now  one  of  the  United  States— is  still  in  the 
infancy  of  its  industrial  development  Bitu- 
minous coal  is  said  to  be  abtmdant  in  the 
interior,  and  iron  ore  is  also  plentifully  distri- 
buted. Building  stone  is  abundant  in  all 
pans  except  the  sea  coast  region.  Gold,  silver, 
copper,  and  lead,  have  been  found  in  the 
moimtainons  parts  of  the  State.  Oak,  pine, 
and  otlier  Inrge  timber  ti^es,  are  abundant 
along  the  coivses  of  the  riven  and  upon  the 
slopes  of  Uie  mountains.  Texas  is  stated  to 
have  climates  and  soils  suitable  for  maize, 
wheat,  oatSjbariey,  and  rice ;  for  apples,  pears, 
iigs,  melons,  and  oranges;  for  Uie vine, olives, 
and  mulberries ;  for  the  sugar- cane  and  tlie 
cotton  plant;  and  in  fact  for  almost  even- 
kind  of  grain,  friiit,  and  vegetable. 

The  rise  of  a  great  commercial  community 
fh>m  these  elements  has  yet  to  take  place. 

TEXTILE  MANUFACTURES.  The 
spinning  and  weaving  of  fibres  into  a  web  are 
the  general  type  or  representative  of  textile 
mauufacttues.  It  is  difficult  to  say  whether 
these  or  metallic  manufactures  are  the  most 
important;  but  the  textile  take  the  lead  in 
respect  to  our  exports.  The  amount  of  these 
exports,  and  the  nature  of  the  processes,  are 
noticed  under  the  names  of  tlie  respective 
goods  —  such  as  Cotton,  Flax,  Fustian, 
( lAi'/E,  Lace,  Lxmem,  Musxjn,  Ribbon,  Shawl, 
Sii-K,  Velvet,  Wooixens,  d:c  ;  while  the 
manufacturing  statistics  are  glanced  at  under 
Faitories,  and  under  the  names  of  the  chief 
textile  manufacturing  towns  and  counties. 

THAMES.  The  narigation  of  thin  most 
busy  of  English  rivers  commences  at  Lech- 
lade,  where  the  river  is  about  258  feet  above 
low-water  mark  at  London  Bridge.  The 
Thames  and  Severn  Canal,  whidi  follows  the 
valley  of  the  Chnm  and  the  Thames  from 
near  Cirencester,  opens  into  the  Thames  at 
Lechlade,  thus  connecting  it  with  the  Severn 
and  tlw  WMlcm  eoMi  U  the  island.    At  Ox- 
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ford  the  Oxford  Canal  joins  the  Thames,  tad 
opens  a  communication  with  the  great  caoil 
system  of  the  central  counties.  At  Abingdon 
the  Wilts  and  Berks  Canal  joins  the  Thames 
and,  as  well  as  the  Kennet  and  Avon  CiiuL 
which  joins  tlie  Kennet  at  Newboiy  (wfam 
Uie  narigation  of  tliat  river  commeDe(>^  df^ 
miles  above  its  junction  witli  the  Thamft), 
opens  a  communication  with  the  Somer»t- 
shire  Avon  and  by  it  with  the  Severn.  Tb 
Thame  is  navigable  from  the  town  of  Thsme, 
about  17  miles  above  its  junction  with  thf 
Thames.  The  Wey  is  navigable  from  Godil- 
ming,  about  17  miles  from  its  junction:  lod 
is  connected  vnth  the  Wey  and  Amn  CtfuL 
and  the  Basingstoke  Canal,  the  farmer  of 
which  opens  a  communication  with  the  riiff 
Amn  and  the  Sassex  coast  The  Gmnl 
Junction  Canal,  which  unites  with  the  Oxforl 
Canal  at  Braunston  in  NorthamptoosluR 
opens  into  the  Tliames  by  the  mouth  of  tb 
Brent,  the  lower  part  of  which  is  inoorpontfsl 
with  the  Canal.  Below  London  Bridge  the 
Lea,  whidi  is  narigable,  chiefly  by  ariifioJ 
cuts,  for  25  miles,  opens  into  the  Thsm^- 
and  just  above  the  Lea,  the  Regent's  Canal 
which  encircles  the  north  and  east  side  of  th*' 
metropolis,  and  communicates  with  the  Pad- 
dington  Canal,  and  so  with  the  Grand  JoDf- 
tion  Canal,  also  opens  into  the  river. 

The  Medway  is  navigable  below  Rocke^r 
Bridge  for  sea*bome  vessels,  and  fVom  Pen«- 
hunt,  above  43  miles  lh)m  its  mouth,  U 
river  craft. 

The  navigation  of  the  Thames,  in  its  npper 
part,  is  kiept  up  by  locks  and  wears,  the  lovi-^ 
of  which  is  at  Teddington,  which  is  conc« 
qnently  the  limit  of  the  tide.  Teddington  b 
about  18  or  10  miles  above  London  Bndgf* 
High-water  mark  at  Teddington  is  aboot  1} 
feet  higher  than  at  I^ondon  Bridge,  and  tbe 
time  of  high  water  is  about  two  boors  laur. 
Low-water  sturface  at  Teddington  is  aboot 
10|  feet  higher  than  at  London  Bridge.  At 
ebb  tide  there  is  a  depth  of  fitun  13  to  19  f<^ 
water  neariy  or  quite  up  to  London  BriJ^* 
and  tiie  rise  of  the  tide  is  about  17  feet,  or  ti 
tlie  extreme  springs  about  22  feet. 

Vessels  of  800  tons  get  up  to  the  St  Cailt^ 
Tine's  Docks,  and  those  of  liOOtons  to  V^' 
wall,  about  0  nules  bek>w  bridge.  No  ollwr 
river  in  the  worid  equals  the  Tbanie»  in  <<> 
commeroial  importance.  The  rin*r  for  'f^fDi 
2  miles  or  more  below  London  Bridgf  i^ 
crowded  with  vessels,  chiefly  coasters,  tt^^ 
vessels,  and  colUers,  which  moor  akwgsidr  tht 
quays  or  in  tien  ui  tlie  stream ;  othci*  ^ 
moored  lower  down,  though  not  in  sack  dob- 
bers ;  and  for  larger  vessels  there  sie  •**;*" 
docks  exc«vat«d  on  the  hanks  of  tke  n^ 
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There  is  a  dockyard  for  the  navy  (now  little 
used)  at  Deptford,  about  4  miles  below  Lon- 
don Bridge ;  one  at  Woolwich,  0  miles  below ; 
one  at  Sheemess,  in  the  Isle  of  Sheppy,  at 
the  jonetion  of  the  Thames  and  Medway ;  and 
one  at  Chatham,  the  most  important  of  the 
four,  on  the  Medway.  The  fortifications  at 
Sheemess  defend  the  entrance  to  both  rivers ; 
the  passage  of  the  Thames  is  fmrther  protected 
by  Tilboiy  Fort,  and  that  of  the  Medway  by 
Gillingham  Fort. 

Among  many  engineering  schemes  for  im- 
proving the  banks  of  the  Thames  within  the 
limits  of  the  metroiK>li8,  is  the  following  by 
Mr.  W.  H.  Smith : — ^It  is  proposed  that  a  ter- 
race, about  12  feet  above  high-water  mark, 
designed  exclusively  for  the  public,  and  with- 
out any  landing  places  except  for  passengers, 
should  be  carried  along  the  banks  of  the 
Thames.    Tiie  width  of  the  esplanade  is  to 
be  00  feet,  having  a  parapet  and  open  railing 
on  tlie  side  next  the  river ;  thus  offering  a 
dear  view  of  the  general  traffic,  but  at  the  same 
time,  by  means  of  the  parapet,  securing  the 
operations  of  commerce  beneath.    This  espla- 
nade »  connected  immediately  by  carriage 
approaches  with  the  bridges  and  main  tho- 
roughfares.   Where  the  width  of  the  river  is 
sufficient  to  admit  the  space  required,  it  is 
proposed  there  should  be  lines  or  colonnades 
of  handsome  shops,  dwellings,  or  warehouses, 
according  as  the  situation  might  require.  The 
goods'  traffic  of  the  river  is  conveyed  by  trans- 
verse arches  beneath,  descending  to  within  a 
foot  of  high  water,  which  are  connected  with 
the  property  of  the  wharfii  and  warehouses  on 
the  inner  side,  the  river  traffic  being  thus 
carried  on  unimpeded  and  almost  invisibly. 
Immediately  beneath  is  a  railway  tunnel,  in 
the  base  of  which  the  required  culverts  for 
pure  water,  gas,  rain  water,  and  se#age,  would 
be  formed  at  about  low-water  mark.    It  is 
proposed  that  the  sewage  should  be  entirely 
cut  off  from  the  river,  passed  longitudinally 
under  the  embankment  by  means  of  an  iron 
culvert,  and  carried  into  the  marshes  on  the 
southern  side  of  the  river  beyond  the  influence 
of  the  tide.    The  probable  expense  of  this 
great  undertaking,  extending  from  Vauxhall 
to  the  West  India  Docks  on  the  north,  and 
fh>m  Vauxhall  to  Deptford  on  the  south,  Mr. 
Smith  estimates  at  about  3,000,000/. 

THATCH  is  a  covering  of  straw,  rushes,  or 
reeds,  as  a  substitute  for  tiles  or  slates  for 
houses,  bams,  ricks,  stacks,  and  sheds.  We 
will  first  describe  the  mode  of  thatching  hay 
ricks  and  com  stacks,  as  the  simplest 

The  rick  or  stack  having  been  formed  into 
a  proper  shape,  either  with  a  roof  slanting 
from  a  ridge,  or  conioal,  ending  in  a  central 
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point,  the  straw  is  prepared  by  moistening  it, 
that  it  may  more  easily  bend  without  break- 
ing.   It  is  then  forked  up  in  a  loose  heap, 
the  straws  Ijing  in  eveiy  direction,  and  some- 
what matted.    Portions  are  now  drawn  out 
from  this  heap  in  handAils,  which  lays  the 
straws  again  in  a  more  parallel  orden  these 
are  placed  in  a  forked  stick,  which  will  hold 
seyeral  of  these  bundles  or  handf  uls,  and  are 
thus  carried  to  the  thatoher  on  the  top  of  the 
rick  or  stack.  He  seizes  a  handfrd,  and  bend- 
ing one  end  into  a  kind  of  a  noose,  he  inserts 
this  into  the  hay  or  straw  near  the  bottom  of 
the  roof,  at  one  end  if  it  be  a  square  roof,  or 
at  any  convenient  part  if  it  be  a  round  one. 
He  presses  down  the  straw  which  he  has  thus 
inserted  to  about  half  its  length,  in  order  to 
form  the  eaves,  which  extend  a  little  beyond 
the  lower  part  of  the  roof.   When  he  has  thus 
laid  several  handftals  side  by  side  so  as  to  cover 
about  a  yard  in  width,  that  is  as  far  as  he  can 
conveniently  reach  without  moving  his  ladder, 
he  begins  another  row  a  little  above  the  place 
where  he  began,  so  that  the  lower  end  of  the 
straw  now  inserted  may  cover  the  upper  x>art 
of  the  first  row,  as  tiles  do  each  other.    Thus 
he  proceeds  upwards  till  he  comes  to  the  upper 
ridge  of  the  roof,  or  to  the  point  of  the  cone 
in  a  round  stack.  In  the  latter  case  the  cover- 
ing diminishes  to  a  point  so  as  to  form  a  tri- 
angle.   The  ladder  is  now  shifted  a  yard  to 
one  side,  and  the  same  operation  is  performed, 
care  being  taken  that  each  fresh  handful  put 
on  shall  be  interwoven  with  that  which  lies 
beside  it,  so  that  no  water  can  possibly  pass 
between  them.  Thus  the  work  proceeds  until 
the  roof  is  completed,  and  it  only  remains  to 
secure  the  upper  ridge  in  a  square  stack,  or 
the  point  of  the  cone  in  a  round  one.    In  the 
first  case  the  highest  layer  of  straw  is  made 
to  extend  beyond  the  ridge  on  both  sides,  and 
the  ends  are  brought  together  and  stand  up 
like  the  bristles  on  a  hog.    A  rope  of  straw 
has  been  prepared,  and  many  smaU  rods, 
about  two  feet  long,  and  cut  sharp  at  the 
point :  these  are  inserted  just  below  the  ridge, 
in  a  line  with  it,  and  about  a  foot  apart ;  one 
end  of  the  straw  rope  is  inserted  into  the 
stack,  and  twisted  firmly  round  the  projecting 
end  of  the  first  rod ;  it  is  then  wound  once 
round  the  next  rod,  and  so  on  the  whole 
length  of  the  ridge:  this  is  done  on  both 
sides.    The  straws  which  form,  the  ridge  are 
now  cut  with  shears  horizontally,  to  give  it  a 
neat  finish,  and  at  each  end  a  kind  of  orna- 
ment is  usually  made  by  winding  a  straw  rope 
round  a  handful  of  the  projecting  straw,  form- 
ing a  kind  of  knot  or  bow,  according  to  the 
taste  of  the  thatcher.    Rods  and  straw  ropes 
twisted  round  them  are  inserted  near  the  edge 
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of  the  slanting  side  and  all  along  the  eaves,  which 
prerent  the  wind  from  blowing  off  the  thatch. 

The  only  difference  in  the  thatch  of  a  round 
lick  is,  that  it  is  brought  to  one  point,  where 
it  is  tied  with  straw  rope  wound  round  it,  and 
formed  into  a  kind  of  bow ;  the  rods  are  in- 
serted a  little  below  in  a  circle,  and  a  straw 
rope  tvdsted  round  them,  and  likewise  around 
the  circular  eayes.  Barlej  is  generally  put 
into  square  stacks,  and  wheat  in  round  ones. 
When  the  outside  is  neatly  tiinuned  and  cut 
smooth,  so  that  no  birds  can  lodge  in  it,  wheat 
may  be  kept  for  years  without  danger  of  in- 
jury or  loss,  much  better  than  in  a  baiDi  or 
eren  in  a  granary. 

In  thatching  sheds  and  buildings  which  are 
to  last  many  years,  the  straw  is  prepared  in 
the  same  manner,  but  the  ends  of  the  hand> 
fuls,  as  they  are  put  on  a  lathed  roof,  are  kept 
down  by  means  of  long  rods,  which  are  tied 
to  the  laths  of  the  roof  by  means  of  strong  tar 
twine.  A  much  thicker  coat  of  straw  is  put 
on  ;  and  rye-straw,  which  has  a  solid  stem,  is 
preferred,  as  more  lasting,  and  less  liable  to 
be  filled  with  water  than  hollow  straw.  In- 
stead of  straw  ropes,  split  willow  is  used,  and 
the  rods  which  are  inserted  are  much  nearer 
each  other  and  more  carefully  secured.  As 
this  kind  of  thatching  is  a  peculiar  trade,  it 
requires  a  regular  apprenticeship  to  be  master 
of  it. 

THEIN  is  the  neutral  yegetable  principle 
obtained  from  common  tea,  and  supposed  to 
be  identical  in  its  nature  with  caffein,  the 
peculiar  principle  of  coffee.  It  forms  tufts  of 
white  delicate  silky  needles,  which  have  a 
bitter  taste,  melt  and  lose  water  when  heated, 
and  sublime  without  decomposition. 

TH£OBROMA.  For  the  best  known  pro- 
ducts of  the  theobroma  plants,  see  Coooa  and 
Chooolatr. 

THEODOLITE  is  the  name  generally 
given  to  the  instniment  used  for  measuring 
horizontal  angles.  In  its  simplest  form  the 
theodolite  consists  of  a  divided  circle,  which 
is  to  be  set  parallel  with  the  horizon,  and  a 
telescope  which  has  so  much  motion  in  a 
vertical  plane  as  to  enable  the  observer  to 
view  any  object  which  he  may  require  above 
or  below  the  horizon. 

THEORBO  is  a  musical  instrument  of  the 
lute  kind,  which  has  long  fallen  into  disuse. 
The  upper  and  middle  strings  were  attached 
to  the  lower  head  or  nut ;  the  lower,  or  base 
strings,  to  an  upper  or  additional  one.  [Lutb.] 

THERMO'METER  is  an  instrument  by 
which  the  temperatures  of  bodies  are  ascer- 
tained. It  consists  of  a  glass  tube  with  a  capil- 
lary bore  containing  in  general  alcohol  or  mer- 
OQxy.  When  the  liquid  ezpanda  or  oontrtiota  by 


variations  in  the  tempenUire  of  the  atzno. 
sphere,  or  by  the  instrument  being  immersed 
in  the  liquid  or  gas  which  is  to  be  ezamined, 
the  state  of  the  atmosphere,  hqoid,  or  gia, 
with  respect  to  caloric,  is  indicated  by  a  scak 
which  is  either  applied  to  the  tube  or  engraTen 
on  its  exterior  surface. 

The  end  proposed  by  a  thermometer  is  the 
measurement  of  the  temperature  of  any  bodj 
with  relation  to  the  temperature  of  some  other 
substance,  as  of  water  at  the  point  of  fireeziits: 
but  the  measure  so  obtained  must  not  be 
understood  to  express  the  absolute  quaotitj 
or  density  of  caloric  in  any  body,  it  beiog 
well  known  that  different  substances,  though 
exhibiting  the  same  apparent  temperatOK, 
contain  veiy  different  quantitiee  of  caluhe 
according  to  ihmr  capacities  for  that  dement 

The  thermometer  was  in  use  in  the  begin- 
ning of  the  17th  century,  but  it  is  not  knon 
precisely  to  whom  the  honour  of  the  iotentioa 
is  due.  A  physician  of  Padua  named  Sastoiio, 
in  his  '  Commentaries  on  Avicenna'  (16*26), 
claims  it  for  himself.  It  may  however  have 
happened  with  this,  as  with  other  sdentifie 
discoveries,  that  the  idea  of  the  instmme&t 
occurred  to  two  persons  or  more  about  the 
same  time. 

The  earliest  kind  of  thermometer  consisted 
of  a  long  glass  tube  containing  air,  which  «tf 
hermetically  sealed  at  the  upper  end,  vhile 
the  lower  was  made  to  enter  into  a  vessel  u( 
coloured  spirit.  By  the  pressure  of  the  »t]D<v 
sphere  the  spirit  was  made  to  occupy  ]>art  of 
the  tube ;  and  the  variations  in  the  tempera- 
ture of  the  atmosphere  causing  the  column  of 
spirit  to  ascend  or  descend  in  the  tube,  allovrti 
the  degree  of  temperature  to  bo  measured  br 
a  scale  appHed  to  the  latter.  The  defect* 
inseparable  from  such  thermometers  ans,  thai 
the  dilatations  of  the  air  are  not  proportiooai 
to  the  inci-ements  of  heat,  and  that  the  leog^ 
of  the  column  of  spirit  varies  with  the  Usm\'^ 
rature  of  the  atmosphere.  Thus  the  indiea 
tions  afforded  by  the  therm<Mseter  are  no- 
dered  eiToneous,  or  require  corrections  which 
it  is  difficult  to  apply. 

About  the  middle  of  the  17th  oentnir  (H«' 
members  of  the  Academia  del  Gimeoio  cau^^ 
thermometers  to  be  oonstructed  in  whick 
instead  of  air,  alcohol,  or  spirit  of  wine,  va^ 
employed.  Alcohol  dilates  and  contr*'W 
considerably  with  the  variations  of  temperaflff^? 
to  which  it  may  be  subject,  though  not  in  ^ 
great  a  degree  as  air.  It  is  also  capable  »( 
measuring  very  low  temperatures  bat;  as  it  ^ 
brought  to  a  boiling  state  sooner  than  ao; 
other  liquid,  it  cannot  be  employed  to  aMtf- 
tain  a  high  degree  of  heat 

The  idea  of  emplogfing  mercoiy  for  the 
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piupoee  of  meMQzing  degrees  of  heat  by  ite 
expaoBioa  is  supposed  to  have  first  oocuired 
to  Dr.  HaUey.  The  invention  is  ascribed  to 
Bomer,  but  it  was  not  till  1734  that  suoh  a 
thermometer  was  ktiown  in  this  country.  Tho 
advantages  of  mereuty  over  aloohol  and  air,  as 
a  measure  of  temperature,  axe,  that  hs  expan- 
bions  are  more  nearly  proportional  to  the 
increments  of  caloric  than  those  which  take 
place  in  either  of  the  other  fluids ;  it  is  easily 
deprived  of  air;  and  its  power  to  conduct 
beat  being  conaiderable,  the  changes  of  its 
volume  by  changes  of  temperature  in  the 
surrounding  medium  take  place  more  nqiidly 
than  those  of  any  other  fluid  except  the  gases. 

The  scale  which  has  been  in  general  use  in 
this  country  since  the  year  17114^  is  supposed 
to  have  been  invented  by  Fahrenheit.  It  is 
quite  unknown  on  what  ground  he  made 
choice  of  the  fixed  points  on  his  scale,  or  the 
number  of  graduations  between  them ;  but  it 
is  thought  that  one  of  the  fixed  points  was 
that  of  boiling  water,  and  that  the  other,  which 
is  the  scro  of  the  scale,  was  that  at  which  the 
top  of  the  column  stood  when  the  instrument 
was  exposed  to  an  intense  cold  in  Iceland,  in 
1700.  The  extent  of  the  scale  between  this 
last  point  and  that  of  boiling  water  is  divided 
into  21d  parts,  and  the  point  of  freeaing  water 
is  at  the  thirty-second  division  from  the  zero 
point.  That  which  is  called  Bteumur's  scale 
has  the  interval  between  the  pointa  of  freenng 
and  boiling  water  determined  by  expetiment, 
and  the  distance  between  them  is  divided  into 
eighty  parts,  the  aero  of  the  scale  being  at  the 
freezing  point.  A  third  scale,  called  *  Centi- 
grade,' has  been  much  in  use  among  the 
philosophers  of  the  Continent  within  the  last 
fifty  years.  It  was  invented  by  Celsius,  a 
Swede,  and  it  dUEans  from  that  of  Btenmur 
only  in  the  distance  between  the  points  of 
freezing  and  boiling  water  being  divided  into 
100  parts.  The  length  of  each  degree  in  this 
thermometer,  as  WeU  as  in  that  of  Rteumur, 
is  greater  than  in  the  scale  of  Fahrenheit 

According  to  the  experiments  of  Mr.  Dahon, 
metoury  does  not  boil  till  it  has  acquired  a 
temperature  equal  to  660®  of  Fahrenheirs 
scale;  and  it  does  not  freeze  till  it  is  subject 
to  a  degree  of  cold  expressed  by  89  divisions 
below  the  aero  of  that  scale,  or  7V  below  the 
freezing-point  of  water.  Pure  alcohol,  on  the 
other  hand,  has  never  been  frozen,  though 
it  has  been  exposed  to  a  degree  of  cdld  exceed- 
ing that  which  is  expressed  by  91®  below  the 
zero  of  Fahrenheit;  and  therefore  a  spirit 
thennometer  is  to  be  preferred  to  one  of 
mercozy  when  ft  is  intended  to  ascertain  the 
temperature  of  the  air  in  high  northern  or 
gOBtham latitude!:  but liiice  Um  ^irit  bcnls 


in  air  with  a  degree  of  heat  expressed  by  175® 
of  Fahrenheit,  it  is  unfit  for  many  of  the  pur- 
poses for  which  a  thermometer  is  required. 
For  instruments  capable  of  measuring  veiy 
high  temperatures,  see  Ptbokbtxb. 

Befiaier  2%«rmom«ten.—- It  is  of  great  im- 
portance in  meteorology  that  the  observer 
should  be  able  to  ascertain  the  highest  or 
lowest  point  of  a  thermometer  scale  at  which 
the  column  of  meraury  may  have  stood  during 
his  absence;  and  several  contrivances  have 
been  adopted  by  artists  in  order  to  obtain  this 
end*  Of  these,  one,  which  is  still  preferred, 
was  invented  by  Mr.  Six,  whose  name  the 
instrument  bean;  it  is  described  in  the 
*  Philosophical  Transactions'  for  1788.  It 
consists  of  a  long  tube  bent  so  as  to  form  three 
parallel  branches,  of  which  the  oCntrel  branch 
is  an  elongated  bulb,  and  the  rest  of  the  tube 
hss  a  capillaiy  bore.  The  lower  portion  of 
the  bent  tube  contains  mereuxy,  which  rises 
in  the  two  side  branches  to  certain  points, 
and  the  bulb  is  filled  with  spirit  of  wine, 
which  passing  over  a  bend  at  the  top  descends 
to  the  upper  extremity  of  the  mercury  m  one 
of  the  branchee ;  the  upper  end  of  the  other 
branch  is  also  filled  with  spirit,  and  this  is 
hermetically  sealed.  Two  small  indices  of 
steel,  coated  with  glass,  are  introduced  in  the 
branches,  and  are  capable  of  being  forced 
upwards  by  the  rising  of  the  c(dnmn  of 
meraury  in  either  tube,  and  they  have  about 
them  a  fine  Wire  or  a  thread  of  glass ;  so  that 
they  wiU  remidn  stationary  where  they  happen 
to  be  when  the  heads  of  the  columns  recede 
from  than.  Their  lower  extremities  conse- 
quently indicate  the  points  at  which  the  ends  of 
the  columns  may  have  stood  before  such  recess. 

D^ereniud  Thermometer, — ^This  instrument, 
whidi  was  invented  by  M.  Sturmlus,  of  Altdorf, 
before  the  year  1676,  and  was  revived  by 
Professor  Leslie  in  1804,  consists  of  two 
thermometer  tubes,  terminatiag,  at  one  extre- 
mity of  each,  in  a  hollow  glass  ball,  and  con- 
taining coloured  sulphuric  add :  the  opposite 
extremities  are  united  by  the  flame  af  a  blow- 
pipe, and  an  enlargement  of  the  bore  is  made, 
at  the  place  of  junction.  The  tube  ia  then 
bent  so  as  to  form  three  sides  of  a  rectangle, 
the  two  baUs,  which  are  of  equal  diameter 
fonning  the  upper  extremities  of  two  sides ; 
and  the  instrument  is  on  a  stand  with  the 
branches  of  the  tube  in  vertical  positions. 
When  the  temperature  of  the  air  in  thd  two 
balls  is  the  same,  the  add  occtipies  one  side 
and  the  base,  and  rises  a  kttl«r  way  up  the 
other  side  of  the  rectangle.  To  the  latter 
side  is  attached  a  grtdtuied  scale,  with  tiie 
zero  of  which  the  upper  extremity  of  the  add 
in  that  branch  shoifld  coincide.    In  the  event 
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of  this  adjustment  being  deranged,  it  may  be 
restored  by  causing  a  small  quantity  of  air  to 
pass  from  one  ball  to  the  other,  which  is  done 
simply  by  the  warmth  of  a  hand  applied  to 
that  ball  from  whence  the  air  is  to  be  driven. 
Radiating  Thermometer, — [Actinoxeteb.] 
THERMOSTAT.     This  name  has  been 
given  by  Dr.  Ure  to  an  apparatos  invented  by 
him,  for  regulating  temperatore  in  vaporiza- 
tion, distillation,  heating  baths  or  hothouses, 
ventilating  apartments,  and  other  applications 
of  heat.    It  operates  upon  this  physical  prin- 
ciple,— ^that  when  two  thin  metallic  bars  of 
different  expansibilities  are  riveted  or  soldered 
facewise  together,  any  change  of  temperature 
in  them  will  cause  a  sensible  movement  of 
flexure  in  the  compound  bar,  to  one  side  or 
other;  which  movement  may  be  made  to 
operate,  l^  the  intervention  of  levers,  d^c,  in 
any  desired  degree,  upon  valves,  stop-cocks, 
stove-registers,  air-ventilators,  ^c.     In  this 
way  the  temperature  of  the  space  in  which 
the  compound  bar  is  placed  may  be  regulated. 
Two  long  rulers,  one  of  steel,  and  one  of 
hammered  brass,  answer  very  well.     There 
are  many  forms  which  the  apparatus  may 
present,  according  to  the  purpose  to  which  it 
is  to  be  applied. 
THIBET.    [Tibet.] 

THIMBLE.  Thimbles  are  usually  formed 
by  means  of  a  stamping  machine ;  but  the 
following  method  is  sometimes  practised  in 
France: — Sheet- iron,  one  twenty-fourth  part 
of  an  inch  thick,  after  being  cut  into  strips  of 
convenient  size,  is  passed  under  a  punch- 
press,  by  which  it  is  cut  into  circular  discs  of 
about  two  inches  diameter.  These  discs  are 
then  made  red-hot,  and  laid  in  succession 
upon  a  series  of  mandrils,  with  hollows  of 
successively  increasing  depth,  into  which  the 
softened  discs  are  forced  by  striking  them 
with  a  round-faced  punch,  about  the  size  of 
the  finger.  After  being  thus  brought  to  the 
required  shape,  the  thimble  is  placed  in  a 
lathe,  when  the  inside  is  polished  and  the 
outside  is  turned  and  ornamentally  fimshed. 
Iron  rings  used  in  the  rigging  of  ships  are 
in  some  instances  called  thimbles. 

THRASHING  MACHINE.  The  separa- 
tion of  the  grain  from  the  ear  in  com  is 
effected  in  different  ways.  The  finest  and 
ripest  grains  for  seed  are  extracted  by  simply 
beating  the  com  on  a  table  or  flat  board.  The 
most  usual  method  is  by  means  of  theylotl,  an 
instrument  so  formed  as  to  strike  a  large 
extent  of  com  at  one  time.  The  flail,  by 
means  of  its  long  handle,  is  swung  round  the 
head ;  and  the  beating  part  of  it  is  made  to 
fall  horizontally  on  the  straw  which  is  spread 
on  the  thrashing  floor;  and  by  insertiDg  this 


part  occasionally  under  the  straw,  the  latter  is 
turned  over,  and  a  fresh  portion  it  brought 
up  to  be  beaten. 

In  a  serene  and  diy  climate,  com  miy 
readily  be  thrashed  out  in  the  manner  de- 
scribed in  the  Bible;  viz.,  by  levelliog  i 
portion  of  the  com-fleld,  laying  the  eom  in 
the  straw  in  a  large  eirde,  and  diiring  exes 
or  horses  over  it  till  the  grain  is  all  trodden 
out  Such  a  method  as  this,  however,  is  not 
suited  for  an  English  «lti«aii* 

Modem  times  have  seen  the  introdactioo 
of  thTa$hmg  maehimet,  which  perform  the  ope- 
ration with  much  rapidity.  The  geoenl 
constmction  may  be  thus  briefly  doeribed. 
A  rapid  motion  is  given  to  a  hollow  cylinda 
round  a  horizontal  azis ;  on  the  outer  soHiee 
there  are  projecting  ribs  parallel  to  the  m, 
at  equal  distances  from  each  other.  ArooiMi 
half  the  cylinder  is  a  ease,  the  inner  mabee 
of  which  is  lined  with  plates  of  cast-iron, 
grooved  in  the  direction  of  the  axis.  Tltf 
ribs  or  beaters  come  quite  dose  to  these 
grooves,  so  that  an  ear  of  eom  cannot  veil 
pass  between  them  without  being  fliUoiei 
The  com  is  drawn  in  between  two  roUeis,  ind 
the  beaters  act  on  the  straw  so  as  to  beat  oat 
most  of  the  com.  The  grain  falls  throogfa 
the  meshes  of  a  sieve,  but  the  straw  is  leUiaed 
until  removed  by  rakes. 

Many  modifications  of  are  adopted  by  dif- 
ferent makers,  but  the  above  givea  a  pretty 
general  idea  of  the  mode  of  action.  Sacb  in 
apparatus  is  usually  worked  by  a  hone;  bat 
there  are  also  hand-machines,  which  are  pro- 
fitably worked  where  hand  labour  is  ebetp, 
but  where  there  are  no  skilful  flailmeD. 
There  is  a  peculiar  system  adopted  io  some 
counties,  in  which  a  hand-thrashing  maefaiDe 
is  taken  from  farm  to  farm  by  the  owner,  vbo 
lends  and  superintends  the  machioe,  vbik 
the  farmer  supplies  horses  and  m^  a  stipo- 
lated  price  being  paid  to  the  machine  ovntft 
to  the  mutual  advantage  of  both  parties. 

The  most  complete  thrashing  machifies  ete 
those  which  are  worked  by  steam  power.  Iv 
some  of  the  best  and  largest  fums  a  sMB- 
engine  is  kept  to  the  thrashing,  the  thtS- 
cutter,  and  other  agrieoltnral  implemflBO- 
At  the  recent  agricultural  and  cattle  shov«, 
the  thrashing  machines  made  by  Gan«it. 
Crosskill,  Wedlake,  Hensman,  Ae^htenheen 
shewn  in  great  variety ;  and  many  soch  k*^ 
been  sent  to  the  Great  Exhibition. 

THREAD  MANUEACTUBK.  Sewwg 
thread,  and  the  various  kinds  of  thread  onj 
in  the  manufacture  of  bobbin-net,  lao^t  *^ 
some  other  kinds  of  textile  iUnie,  eontist  of 
two  or  more  yonu,  or  simple  span  thnadi, 
firmly  united  together  by  twisting,  jost  ••  • 
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Tope-strand  consists  of  several  yams  or  distinct 
cylinders  of  hemp. 

The  operation  of  combining  yams  of  cotton 
or  linen  into  thread  is  performed  by  a  machine 
called  a  doubling  and  twisting  ^firame,  somewhat 
resembling  the  throstle  of  the  ootton-spinner. 
Along  the  centre  of  the  machine  is  an  elevated 
creel  or  frame-work,  which  supports  two 
parallel  rows  of  cops  or  bobbins  of  yam,  one 
row  towards  each  side  of  the  machine.  From 
the  cops  the  yams  are  oondnoted  over 
horizontal  glass  rods,  which  are  fixed  parallel 
with  the  creel,  and  thence  downwards  into 
tronghs  filled  with  water  or  very  thin  starch- 
paste,  which,  by  moistening  the  yams,  facili- 
taies  the  subsequent  process  of  twisting.  After 
being  wetted,  the  yams  pass  over  the  rounded 
edge  of  the  trough,  which  is  covered  with 
fiannel  for  the  purpose  of  absorbing  the  super- 
fluous moisture ;  and  thence  under  and  partly 
around  an  iron  roller,  which  is  made  to  revolve 
with  any  required  velocity  by  a  train  of  wheel- 
work.  Upon  this  roller  rests  another,  of  box- 
wood, which  revolves  solely  by  contact  with 
the  iron  roller,  its  axis  playing  in  vertical 
slots.  In  passing  under  the  iron  roller,  then 
between  it  and  the  wooden  roller,  and  finally 
over  the  latter,  the  yams  required  to  form  the 
thread  are  brought  together  and  slightly 
compressed ;  and  they  are  finally  twisted  by 
apparatus  very  like  that  used  in  throstle 
spinning.  A  few  details  concerning  the  export 
of  thread  are  given  under  the  names  of  the 
materials  employed. 

THUNDEB-ROD,  is  a  rod  of  metal  bI- 
tached  generally  to  a  side  of  a  building,  and 
extending  from  below  the  level  of  the  ground 
to  a  point  several  feet  above  the  highest  part  of 
the  roof  of  the  building,  in  order  to  secure  the 
edifice  from  the  efflacts  of  thunder  or  lightning : 
the  upper  extremity  of  the  rod  or  bar  terminat- 
ing in  a  point.  It  is  to  Dr.  Franklin  that  the 
world  is  indebted  for  the  idea  of  raising  pointed 
rods  in  order  to  secure  buildings  from  the  efibcts 
of  atmospherical  electricity ;  and  the  recom  • 
mendation  was  immediately  adopted  both  for 
edifices  on  land  and  ships  on  the  water. 

The  thunder-rod  should  be  thick  enough  to 
cany  the  electric  fluid  to  the  ground  without 
being  melted  by  it ;  in  general  a  cylindrical 
rod  about  half  an  inch  in  diameter  will  be 
sufficient  to  prevent  this  eflbct  from  taking 
place ;  whether  of  iron  or  copper,  it  should 
be  covered  above  ground  with  a  coating  of 
paint ;  and  the  part  under  ground  is  usually 
formed  with  two  or  more  branches  in  order  to 
ficilitate  the  passage  of  the  electric  fluid  to 
the  earth. 

A  ship  at  sea,  like  an  edifice  on  land,  may, 
when  there  is  an  accumulation  of  electric 


matter  in  the  upper  part  of  the  atmosphere, 
be  strack  aloft ;  or,  when  the  atmosphere  is 
in  a  contrary  state,  the  lower  part  of  the  ship 
may  be  sLruck,  the  lightning  in  the  latter  case 
ascending  along  the  mast:  and  ships  un- 
furnished with  metallic  conductors  have  fre- 
quently suffered  serious  ii^uiy  during  thunder- 
storms, whUe  those  which  have  been  bo  pro- 
vided have  generally  escaped.  The  rigid  bars 
of  Franklin  are  considered  inapplicable,  as 
conductors,  to  ships,  and  instead  of  them  chains 
of  copper  have  been  generally  employed; 
these  are  attached  to  the  masts  at  their  upper 
extremities ;  and,  following  the  standing  rig- 
ging, they  pass  down  the  ship's  sides  into  the 
water.  In  1822  Mr.  (now  Sir  W.)  Snow 
Harris  proposed,  and  subsequently  caused  to 
be  executed  for  ships,  conductors  consisting 
of  slips  of  copper,  of  sufficient  thickness  to 
prevent  them  from  being  fhsed ;  these  slips 
are  inserted,  in  two  layers,  in  a  groove  cut 
longitudinally  along  the  mast,  the  joints  of 
one  layer  being  opposite  to  the  middle  parts 
of  the  other,  and  they  are  fastened  to  the 
mast  by  copper  screws.  The  whole  line  of 
metal  passes  down  from  the  copper  spindle  at 
the  top  of  the  mast-head,  and  at  the  junc- 
tions of  the  upper  and  lower  masts  the  ship  is 
made  to  join  a  cylinder  of  copper  which  lines 
each  sheave-hole;  the  lower  part  of  the  Hne 
is  connected  with  a  plate  of  copper  which  is 
fixed  on  the  keelson,  at  the  step,  and  from 
thence  there  is  a  communicatiou  with  the 
water  by  three  copi»er  bolts  which  pass  quite 
through  the  keel.  This  improvement  by  Sir 
W.  Snow  Harris,  has  proved  to  be  a  most 
valuable  one ;  the  safety  thereby  ensured  to 
the  royal  shipping,  (so  far  as  the  effects  of 
lightning  are  concerned^,  represents,  in 
money  value,  a  sum  which  must  be  immense, 
however  difficult  to  estimate. 

TIA'RA,  was  a  kind  of  hat,  in  ancient 
times  worn  by  the  inhabitants  of  Middle  and 
Western  Asia,  especially  by  the  Persians, 
Parthians,  Armenians,  and  Phrygians.  There 
were  two  kinds  of  tiaras:  the  upright  tiara 
was  used  by  kings,  priests,  and  other  persons 
of  the  highest  rank,  and  the  upper  part  had 
frequently  the  shape  of  a  crown;  the  tiara 
worn  by  other  people  was  of  a  soft  and  flexi- 
ble material,  so  that  it  hung  down  on  one 
side,  as  in  the  case  of  the  so-called  Phrygian 
bonnet.  In  modem  times  the  term  tiara  is 
applied  to  the  head-dress  of  the  .popes,  which 
is  worn  on  solemn  occasions,  and  consists  of  a 
triple  crown.  Hence  it  is  also  used  in  a  figu- 
rative sense  to  designate  the  papal  dignity. 

Tl'BET.  Among  the  minerals  of  this 
elevated,  but  little  known  region  of  Asia,  are 
gold,  silver,  copper,  tin ;  salt,  which  is  taken 
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from  the  salt-lakes  of  Jayek  and  Deng-tsavga ; 
oorandnm  stone,  lapis  lazuli,  turquois,  and 
agate.  Besides  a  great  number  of  grasses 
which  are  common  in  Europe,  Tibet  produces 
a  kind  of  barley,  grapes,  asafosUda,  rhubarb, 
madder,  safflowet,  apples,  nuts,  ^>rioots, 
peaches,  pomegranates,  and  figs,  in  the  valleys. 
The  cediir  grows  in  Tibet.  Among  the  ani- 
mals there  are  wild  oxen  with  long  hair, 
buffaloes,  the  buffiilo  which  is  called  the  yak, 
goats  with  a  yery  fine  fleece,  goats  with  long 
fine  hair,  silk-worms,  wild  oats,  tigers,  leo- 
pards, lynxes,  argali  with  horns  of  100  lbs. 
weight,  pigs,  white  eagles,  and  swans.  Of 
the  industry  and  commerce  of  Tibet,  we  have 
very  little  trustworthy  information. 

TIDE  GAUGE.  The  phenomena  of  the 
tides  relate  too  intimately  to  physieial  science 
to  come  fittingly  under  notice  in  this  work ; 
but  tide-gauges,  such  as  that  recently  erected 
at  Sunderland,  are  too  important  to  commerce 
to  be  passed  over  here. 

Mr.  Meik,  the  engiheer  of  Sunderland  has 
invented  and  registered  a  tide-gauge,  for  the 
use  of  ships  entering  or  leaving  a  harbour. 
In  a  tidal  harbour  the  number  of  ships  which 
can  enter  or  leave  during  one  tide  depends  on 
the  time,  the  depth,  and  the  rapidity  of  the 
tidal  flow ;  and  Mr.  Meik  wished  to  produce 
some  sort  of  gauge  which  should  indicate 
these  conditions,  in  a  way  intelligible  to  ordi- 
nary seamen,  at  the  busy  port  of  Sunderland, 
by  night  as  well  as  by  day.  In  conjunction 
with  Mr.  Watson,  a  bras^  founder  at  New- 
castle, Mr.  Meik  has  carried  out  his  project  at 
Sunderland  in  the  following  way. 

There  is  a  vertical  tube,  up  which  the  water 
rises  to  a  greater  or  less  height  according  to 
the  state  of  the  tide.  A  float  is  borne  on  the 
surface  of  the  water ;  and  a  copper  wire  tkY)m 
this  float  passes  upwards  to  a  train  of  wheels 
and  rollers,  which  rotate  in  one  or  other 
direction  according  as  the  float  rises  or  sinks. 
A  web  of  wire  gauze  passes  tram  one  roller  to 
another;  on  this  web  are  painted  in  large 
letters  the  various  depths  from  high  to  low 
water;  and  two  fixed  pointers  also  indicate 
the  number  of  feet  and  half  feet  of  depth  of 
water,  at  any  hour  of  the  tide,  on  the  bar  at 
the  entrance  of  Sunderland  harbour.  By  day 
the  figures  on  the  web  are  shown  white  on  a 
black  ground ;  by  night  they  appear  distinctly 
lighted  up,  the  ground  still  remaining  dariL 
A  white  transparent  vamisli  is  used  for  the 
figures,  and  an  opaque  black  for  the  ground. 

There  are  also  tide  registering  gauges  em- 
ployed at  some  ports.  There  is  a  ver- 
tic^  tube,  into  which  the  water  of  a  river  or 
harbour  can  enter  firom  beneath^  rising  to  a 
gredOer  or  less  height  acoording  to  the  tide. 


A  float  is  on  the  anzfiue  of  the  water,  sod  i 
copper  wire  passes  upwards  from  the  float  to 
a  rack  which  holds  a  pencil.  There  is  a  cylis 
der,  on  the  surface  of  which  is  fitttened  i 
sheet  of  paper,  property  ruled  for  the  poxposc^ 
and  large  enough  to  reoeive  the  entries  for 
fourteen  days.  A  time  pieoe  gives  an  equable 
motion  to  the  cylinder;  and  as  the  point  of 
the  pencil  is  in  contact  with  the  cylinder,  a 
waving  line  becomes  marked  on  the  piper, 
passing  round  the  cylinder  as  time  progresaa, 
and  passing  along  the  t^linder  according  « 
the  tide  rises  and  falls.  There  thus  resnlta  i 
permanent  record  of  the  height  of  the  tide  at 
every  hour  ftnd  even  mlnnte  at  the  day. 

TIFLIS,  or  TSFLI8,  the  cai^  of  the 
Russian  provinoe  of  Georgia,  is  most  favoor- 
ably  situated  to  be  the  medium  of  an  exteO' 
sive  transit  trade  between  Europe  and  iaia; 
the  rich  Armenian  bankers  and  menhanta  of 
the  town  have  the  ehief  dhreetion  of  this 
trade,  which  however  is  now  carried  on  mainlf 
through  the  Turkish  port  of  Trebicood,  and 
thence  by  caravans  to  Persia  and  BushiR. 
Recent  relaxations  in  the  Buasian  tariff  on 
goods  in  transit  are  likely  however  to  tan 
the  course  of  this  trade  again  through  the 
Georgian  port  of  Bedout-Kal^  Tiflis,  sad  the 
Caspian.  The  enterprising  Armeniaaa  of 
Tiflis  trade  extensively  irith  Odessa,  Trieste, 
Leipzig,  NishneiNovgorod,  Persia,  Bokhaxa, 
Thibet,  and  Cashmere. 

TILE  MAKING.  In  the  aaoient  bnildiags 
of  Greece  and  Rome,  tiles  were  made  of 
various  materials,  among  which  were  baked 
clay,  marble,  and  bronse.  They  were  made 
flat,  or  with  a  raised  border  along  each  edge, 
or  semicircular  on  th«r  lower  edges. 

The  process  of  making  tilea  is  so  similar 
to  that  of  brick-making  [Baicx],  that  it  rill 
be  sufficient  to  observe  that  only  the  beat 
qualities  of  brick-earth  are  fit  forthe  paipoM> 
The  roofing  tiles  used  in  this  eounny  an 
chiefly  of  two  sorts,  ptane-UUt,  which  are  flat, 
of  a  reetangulsr  form ;  and  ptm4iksy  vhieh 
also  hsTo  a  rectangular  ontlina,  bat  are  heot 
in  sndti  a  manner  that,  when  laid  on  the  roo( 
the  grei^r  part  of  their  suxftoe  ftsiSB  aeon- 
cave  channel  for  the  deseent  of  watery  vhii* 
one  side  fbrms  a  narrow  oonvex  ridge,  which 
overlaps  the  edge  of  the  MUeifilng  ^  ^^ 
of  a  seml-cylindrieal  fonn,  laid  in  ooitar 
with  their  convex  or  ooneave  sides  uppeiw»^ 
respectively,  are  used  for  covering  ridgea  and 
gutten.  Drain  tflesars  most  oottinoPiy'tff* 
in  the  form  of  an  areh,  and  laid  or  bedded 
upon  flat  tUes  called  aol^. 

TILT-HAMMER,  is  a  large  ^""^ 
woriied  by  machinery,  impeOed  either  by  a 
irater  wheel  or  a  steam  engine.   Saehhais- 


I 


1698 


4:d(beb. 


TIN  MANUFAGTX7BE. 


1994 


men  are  eztensiyely  used  in  the  minnfaetara 
cf  iron  and  steel ;  and  the  name  TiU-MiU  is 
sometimes  applied  to  the  mecbanism  of  which 
they  form  the  principal  feature.  [Steel 
HAnnrACTUBS.] 

TIMBER.  The  name  of  timber-trees  Is 
moat  usually  applied  to  snch  trees  as  oak,  ash, 
and  elm,  of  the  age  of  twenty  years  and 
npwards;  bat  there  are  many  other  kinds 
which  may  fittingly  be  designated  by  the 
same  name.  The  characteristics  of  these 
yarions  sorts  of  timber  are  described  tmder 
the  several  names  [Elm  ;  Fm ;  Oax  ;  (fee] 

The  preservation  of  timber  from  dry  rot  and 
other  symptoms  of  injury  is  a  rery  important 
feature  in  connexion  with  ship-building  and 
dvil  engineering.  A  few  details  on  this 
subject  will  be  found  under  the  headings 
AimsEpnos  and  Dby  Bot. 

The  thnber  subject  to  Customs  Duties  on 
importation  is  designated  by  various  names 
according  to  sizes  and  forms  into  which  it  is 
cut.  JBaUerUf  batten  ends,  boards^  deals,  deal 
ends,  jflanks,  and  staves,  are  the  principal 
among  these  names.  The  following  were 
the  imports  In  1850;  classified  according  to 
the  custom-house  arrangements  : — 

Battens,  batten  ends,  boards,  deals,  deal 
ends,  and  planks,  entered  by  tale  or  No., 
34  hundred. 

Deals,  battens,  boards,  and  other  sawn  or 
split  timber,  entered  at  per  load,  796,108 
loads. 

Staves,  82,588  loads. 

All  kinds  of  limber  iiot  included  in  the 
above  enumeration  870,571  loads. 

The  gross  amount  of  duty  received  on  these 
imports  was  655,232/.  Measures  are  now 
(May  1851)  under  consideration  of  parlia- 
ment)  for  a  reduction  in  the  timber  duties. 

TIME  -  KEEPERS  ;  TIME  -  PIECES. 
[Chbonoustebs  ;  Clocks  and  Witches.] 

TIN.  This  metal  is  one  of  those  which 
were  earliest  known,  though  it  occurs  in  com- 
paratively few  countries.  It  is  found  in 
England,  Saxony,  Bohemia,  Hungary,  the 
isle  of  Banca,  the  peninsula  of  Malacca,  in 
Chili,  and  Mexico.  Malacca  furnishes  the 
purest  tin,  and  Cornwall  the  largest  quantity. 
It  occurs  in  two  states  of  combination,  the 
Peroxide  of  Tin  and  the  Double  8ulphuret  of 
Tin  and  Copper:  this  last  is  rather  a  rare 
substance,  and  it  is  from  the  former  that  the 
metal  is  almost  entirely  obtained. 

The  peroxide  is  found  in  Cornwall  in  com- 
Hnation  with  other  metals,  in  Tin- Stone; 
and  in  loose  rounded  masses  called  Stream- 
Tin.  The  former,  when  reduced  to  the 
metallic  state,  yields  Block-Tin!  while  the 
latter  yields  Grain-Tin,  which  is  the  puret  of  | 


the  two.  The  tin-stone,  which  oontains  77 
per  cent  of  pure  tin,  occurs  in  a  eiystalline 
form,  as  well  as  in  masses;  but  stream-tin 
is  uncxystallised,  and  has.  evidently  been 
derived  from  the  destruction  of  tin  veins  or 
lodes,  the  lighter  portions  of  stony  matter 
having  been  carried  away  by  the  water,  which 
has  rounded  the  fragments  of  the  ore. 

This  metal  is  of  a  silver-white  colour,  veiy 
soft,  and  so  malleable  that  it  may  be  reduced 
into  leaves  I-lOOOth  of  an  inch  thick,  called 
tin-foil :  it  suffers  but  little  change  by  expo- 
sure to  the  air.  Its  tenacity  is  but  slight,  so 
that  a  wire  of  I-15th  of  an  inch  in  diameter 
is  capable  of  supporting  only  about  81  lbs. : 
a  bar  a  quarter  of  an  inch  in  diameter  was 
broken  by  296  lbs.  weight  Tin  is  inelastie, 
but  vexy  flexible,  and  when  bent  it  produces 
a  peculiar  crackling  noise.  When  rubbed  it 
imparts  to  the  fingers  a  peculiar  smell,  which 
remains  for  a  considerable  time.  Its  specific 
gravity  is  about  7*29 :  at  442*  Fahr.  it  fuses, 
and  if  exposed  at  the  same  time  to  the  air^ 
its  surface  is  tarnished  by  oxidation,  and 
eventually  a  gray  powder  is  formed.  When 
heated  to  whiteness  it  takes  fire,  and  bums 
with  a  white  flame,  and  is  converted  into 
peroxide  of  tin.  If  slowly  cooled  after  fusion, 
it  exhibits  a  eiystalline  appearance  on  solidi- 
fying- 

The  combinations  which  tin  foims  with 

oxygen,  chlorine,  sulphur,  and  iodine,  and 
those  which  the  oxide  of  tin  forms  Willi  the 
various  acids,  are  yaluable  in  calico  printing 
and  many  other  of  the  practical  arts. 

Most  of  the  maSleable  metals  are  rendered 
brittle  b^*  alloying  with  tin.  It  oomhines 
read3v  mth  pptaasium  and  sodinm,  forming 
brilliant  white  alloys,  which  are  less  fusible 
than  Ian.  With  arseido  it  forms  a  metallio 
mass  which  is  whiter,  harder,  and  more  sono- 
rous, than  pure  tin.  With  antimotty  tin  forms 
a  white,  hard,  and  sonorous  alloy.  Bismuth 
forms  with  tin  an  alloy  which  is  more  ftisible 
than  either  of  the  metids  separately,  a  mix- 
ture of  equal  weights  melting  at  212° ;  this 
compound  is  hard  and  brittle.  Copper  and 
tin  form  alloys  which  are  well  known  sad 
highly  ns6M— Bell  Metal  md  Bronze.  With 
mercuiy  tin  readily  amalgamates,  and  the 
compound  is  used  for  silvering  mnroBB.  Tin 
forms  with  iron  white  compounds,  which  are 
more  or  less  frisible  according  to  the  propor* 
tion  of  iron  they  contain.  Tinplate  is  of  all 
the  alloys  of  tin  the  most  useftU^  and  the 
preparation  of  this  and  of  pewter  are  the 
most  extensive  applioations  of  this  Tery  vala- 
able  metal. 

TIN  MANUFACTUBE.  The  oses  of  tin 
i£sed  m  Cornwall  and  Devonshire  ate  mostly 
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reduced  or  smelted  within  those  counties. 
The  smel ting- works  do  not  generally  belong 
to  the  proprietors  of  the  mines,  but  to  other 
parties  who  purchase  the  ore  from  them,  their 
value  being  determined  by  a  Mnd  of  assay. 
The  smelting  is  effected  by  two  different 
methods,  according  as  tin-tlone  or  stream-tin 
is  to  be  acted  on. 

In  the  former  process  the  prepared  ore, 
which  is  called  schlichy  is  mixed  with  from  one- 
fifth  to  one-eighth  of  its  weight  of  powdered 
anthracite,  or  culm,  to  which  a  little  slaked 
lime  or  fluor-spar  is  sometimes  added  as  a 
flux.  The  charge  (from  12  to  24  cwts.)  is 
spread  upon  the  concave  hearth  of  the  furnace, 
and  then  the  apertures  by  which  it  is  inserted 
are  closed  and  luted,  and  the  furnace  is  gra- 
dually heated,  and  kept  hot  for  six  or  eight 
hours,  by  which  time  the  reduction  of  the  ore 
is  complete.  When  the  fusion  or  reduction 
of  the  ore  is  considered  to  be  finished,  one  of 
the  apertures  Of  the  furnace  is  opened,  and 
the  scoris  removed ;  after  which  a  channel  is 
opened,  by  which  the  melted  tin  flows  from 
the  hearth  into  a  large  vessel,  where  it  is 
allowed  to  rest  for  some  time,  in  order  that 
the  impurities  yet  remaining  with  the  metal 
may  separate,  by  their  different  spedflc  gravi- 
ties. When  it  has  settled,  the  tin  is  ladled 
into  moulds,  so  as  to  form  it  into  large  blocks 
or  ingots. 

The  ingots  produced  by  the  above  process 
f^quently    contain  portions    of   other  sub- 
stances, to  remove  which  the  tin  is  exposed 
to  the  process  of  refining.    The  tin  is  again 
melted   in  another   furnace;   and  into  the 
molten  metal  billets  of  green  wood  are  plunged. 
This  occasions  the  disengagement  of  oonsi- 
derable  volumes  of  gas  from  the  wood,  and 
thus  a  kind  of  ebullition  is  produced  in  the 
tin,  which  causes  the  lighter  impurities  to 
rise  to  the  surface  in  a  frothy  form,  and  the 
heavier  to  fiEJl  to  the  bottom.    The  scum  is 
removed,  and  the  rest  is  allowed  to  settle, 
whereby  all  the  purest  tin  rises  to  the  top, 
and  the  quality   deteriorates  thence  to  the 
bottom ;  by  which  means  the  tin,  poured  into 
moulds,  presents    many    different  qualities. 
The  moulds  are  made  of  granite,  and  yield 
blocks  of  tin  weighing  about  3  cwts.  each : 
granite  having  been  found  well  fitted  for  this 
purpose.     An  inferior  kind  of  tin  is  pro- 
duced by  remelting  the  scorise.    The  average 
quality  of  the  tin  ore,  as  prepared  for  the 
smelting-fUmaces,  is  such  as  to  yield  62  to  65 
per  cent  of  pure  tin ;  and  the  quantity  of 
coal  required  for  producing  one  ton  of  tin  is 
about  a  ten  and  three-quarters. 
The  smelting  of  tin  by  the  blast-fumaoe, 
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scale  for  the  production  of  tin  of  the  greatest 
possible  purity,  and  from  ttream-tim  instead  of 
tin-atone.    No  substance  is  added  to  the  ore 
and  charcoal,  unless  it  be  the  residuary  matter 
of  a  previous  smelting ;  and  the  proportion 
of  charcoal  consumed  is  about  one  ton  and 
six-tenths  for  every  ton  of  tin  produced.  The 
melted  tin  runs  from  the  furnace  into  an  open 
basin,  whence  it  is  run  off  into  a  large  vessel 
in  which  it  is  allowed  to  settle.    The  scoiia 
which  run  with  the  metal  are  skimmed  ofl^ 
and  separated  into  two  portions,  one  consistiDg 
of  such  as  retain  tin  oxide,  and  the  other  of 
such  as  have  no  oxide,  but  contain  tin  in  a 
granulated  state.    In  order  to  convert  the 
blocks  of  tin  produced  by  the  blast-fuxnaoe 
process  into  the  form  known  as  groM-tky 
they  are  heated  until  they  become  brittle,  and 
made  to  fall  fh>m  a  considerable  height  in  i 
semi-fluid  state,  thus  producing  an  agglome- 
rated mass  of  elongated  grains. 

Tin  is  rarely  employed  alone  in  our  metal- 
line manufactures,  but  when  laid  in  a  thin 
coat  upon  the  surface  of  sheet  iron  by  the 
process  of  7\nmng^  it  produces  a  material  of 
extensive  use  in  the  manufacture  of  culinarj 
and  other  articles.  Most  of  the  tin  used  in 
the  maniifiacture  of  articles  composed  exdn- 
sively  of  that  metal  is  that  which  is  expanded 
by  rolling  and  hammering  into  leaves  of  <»• 
foil:  this  is  the  substance  which  is  laid  upon 
the  back  of  glass  mirrors,  and  there  amalga- 
mated with  mercury,  so  as  to  form  what  is 
called  the  Silvering. 

The  art  of  tinningf  or  of  coating  other 
metals  with  a  thin  layer  of  tin,  so  as  to  pro- 
tect them  troia  oxidation,  was  known  to  the 
ancients,  although  it  does  not  H^pear  to  bare 
been  very  extensively  practised.  The  tinning 
of  plate-iron  is  more  modem  than  that  of 
copper  vessels,  and  is  snpposed  to  have  been 
invented  either  in  Bohemia  or  in  Oermanjr, 
whence  it  spread  to  Fhuice  about  1725,  and  to 
England  about  1730. 

The  process  of  tinning  depends  upon  the 
strong  affinity  which  exists  between  tin  and 
the  metals  to  which  it  is  applied.  The  finest 
bar-iron,  called  tin-iron,  is  used  for  making 
tin-plates.  This  material  is  first  made  into 
flat  bars,  or  slabs,  about  thirty  inches  long, 
six  inches  wide,  and  weighing  eighty  pounds; 
and  these  bars  are  rolled  nntU  the  metal 
assumes  the  proper  degree  of  thinness,  after 
which  the  sheets  are  cut  into  pieces  meaauiing 
usually  about  thirteen  inches  by  ten. 

The  removal  of  eveiy  particle  of  oxide  or 
other  impurity  from  the  surface  of  the  plalef 
is  then  effected  by  the  qiplication  of  mnriatie 
acid  and  of  heat ;  and  any  warping  is  nmo^ 


with  wood  charcoal,  ia  prMtised  op  a  limited  |  by  a  process  of  oold-rolling  between  vei^  hard 
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rollerg.  The  plates  are  then  immersed  singly, 
in  a  vertical  position,  in  a  fermented  steep  of 
bran ;  whence,  after  10  or  12  hours,  they  are 
transferred  to  a  leaden  vessel  containing  dila- 
ted Bulphorio  acid.  They  are  then  removed 
into  pure  water,  in  which  they  are  scoured 
with  hemp  and  sand,  to  remove  any  remaining 
oxide.  They  are  next  dried  by  mbbing  with 
bnm,  greased  on  both  surfaces,  and  plunged 
into  the  metallic  bath,  which  contains  a  mix- 
ture of  block  and  grain -tin,  covered  with  a 
quantity  of  grease  sufficient  to  form  a  layer 
fonr  inches  deep,  and  heated.  When  the 
plates  have  remained  in  the  tin  bath  an  hour 
or  two,  they  are  lifted  out  with  tongs,  and 
placed  upon  an  iron  grating,  to  allow  the 
superfluous  tin  to  drain  off;  but  as  there  still 
remains  upon  them  much  more  than  the  proper 
quantity  of  tin,  they  are  afterwards  subjected 
to  a  process  called  washing,  which  consists  in 
dipping  them  into  a  pot  containing  a  quantity 
of  pore  grain-tin  in  a  melted  state,  then 
mbbing  them  with  a  peculiar  kind  of  brush 
made  of  hemp,  plunging  them  again  for  a 
moment  into  the  melted  tin  in  the  wash-pot, 
and  then  into  a  pot  filled  with  clean  melted 
tallow,  or  lard  tree  from  salt.  Owing  to  the  ver- 
tical  position  of  the  plates  daring  the  preceding 
operations,  a  selvage  of  tin  accumulates  along 
their  lower  edge,  which  is  partially  removed 
by  a  re-melting  and  shaking  of  the  edge.  The 
plates  are  then  cleaned  from  grease  by  rubbing 
them,  while  yet  warm,  with  dry  bran ;  after 
which  they  are  packed  in  boxes  of  wood  or 
sheet-uon. 

The  tinning  of  the  inner  surfaces  of  cook- 
ing utensils  and  other  vessels  of  capacity  is 
formed  by  scouring  the  surface  until  it  is 
perfectly  bright  and  clean ;  then  heating  the 
vessel,  pouring  in  some  melted  tin  and  rolling 
it  about,  and  rubbing  the  tin  all  over  the 
surface  with  a  piece  of  cloth  or  a  handful  of 
tow :  powdered  rosin  is  used  to  prevent  the 
formation  of  oxide.  Bridle-bits,  stirrups,  and 
many  other  small  articles,  are  tinned  by  im- 
mersing them  in  fluid  tin. 

Thi-Plaie  WcrJdngj  or  the  forming  sheets 
of  tinned  iron  into  a  variety  of  useful  vessels 
•ad  utensils,  is  carried  on  by  means  of  bench 
and  hand-shean,  mallets  and  hammers,  steel 
heads  and  wooden  blocks,  soldering-irons  and 
swages.  In  the  formation  of  a  vessel  the 
first  operation  is  to  cut  the  plate  to  the  proper 
size  and  form  with  shears;  and  when  the 
dimensions  of  the  article  require  it,  to  join 
them  together,  which  is  done  either  by  simply 
laying  the  edge  of  one  plate  over  that  of  the 
other,  and  then  soldering  them  together,  or 
by  folding  the  edges  together  with  laps,  and 
then  foldering  them.    Similar  joints  are  re- 


quired when  gores  or  other  pieces  are  to  be 
inserted,  and  also  at  the  junction  by  which  a 
cylinder  is  closed  in.  The  usual  method  of 
forming  laps,  bends,  or  folds  for  this  or  other 
purposes  is  to  lay  the  plate  over  the  edge  of 
the  bench,  and  to  bend  it  by  repeated  strokes 
with  a  hammer ;  but  a  machine  is  sometimes 
used  for  this  purpose. 

After  a  tin  vessel  has  been  rounded  upon  a 
block  or  mandril,  by  striking  it  with  a  wooden 
mallet,  and  the  seams  finished,  all  its  exterior 
edges  are  strengthened  by  bending  a  thick 
iron  wire  into  the  proper  form,  applying  it  to 
what  would  otherwise  be  the  raw  edges  of  the 
metal,  and  dexterously  folding  them  over  it 
with  a  hammer.  A  superior  kind  of  tin-ware, 
commonly  known  as  block-tin  toare,  is  carefully 
finished  by  beating  or  planishing  with  a 
polished  steel  hammer  upon  a  metal  stake. 
The  process  of  swaging  is  resorted  to  as  a 
ready  means  of  producing  grooved  or  ridged 
borders  or  other  embossed  ornaments.  This 
process  consists  in  striking  the  metal  between 
two  steel  dies,  or  swages,  the  faces  of  which 
bear  the  desired  pattern,  and  are  made 
counterparts  to  each  other.  Many  ornamental 
articles  are  produced  by  embossing  or  stamp- 
ing tin-plate,  in  the  same  manner  as  other 
metaUio  sheets,  with  a  fly-press  or  other 
machinery.  Cheap  coffln-plates  are  manufac- 
tured at  Birmingham  in  this  way ;  and  these 
and  similar  articles  are  sometimes  lacquered, 
painted,  or  japanned.  One  particular  kind  of 
tin  plate  is  described  under  Mont^ 

Tin  forms  the  principal  ingredient  in 
various  kinds  of  pewter  and  other  white 
metaUic  alloys,  which  are  manufiMtured  into 
domestic  utensils  by  casting,  stamping,  and 
other  processes.  Britannia  Metal  is  a  mixture 
of  tin,  antimony,  copper,  and  brass  ;  which  is 
melted,  cast  into  slabs,  and  rolled  into  sheets. 
The  principal  use  of  this  metal  is  for  candle- 
sticks, tea-pots,  coflee- biggins,  and  other 
vessels  for  containing  liquids.  The  feet  of 
candlesticks,  the  bodies  of  tea-pots,  and  other 
articles  containing  embossed  work,  are 
stamped  between  dies;  while  articles  of  a 
more  globular  shape  are  stamped  in  two  or 
more  pieces,  which  are  afterwards  soldered 
together.  The  sheet  metal  has  a  ductility 
which  enables  it  to  be  bent  into  various  eurved 
forms,  by  pressure  on  a  model  or  core :  this 
process  is  called  spinning. 

Many  small  vessels,  spoons,  and  other 
articles,  are  cast  in  an  alloy  somewhat  harder 
than  that  which  is  rolled  into  sheets.  Articles 
of  this  metal  are  cleaned  from  the  oil,  resin, 
and  other  impurities  acquired  during  their 
formation,  by  boiling  in  water  containing 
sweet  soap ;  after  which  they  are  polished. 
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either  by  hand,  or  more  commonly  by  ihe 
buff  and  brush  set  in  motion  by  a  steam- 
engine  ;  then  boiled  in  a  solution  of  pearlash ; 
and  finally  hand-brushed  and  hand-polished 
by  an  application  of  soft  soap,  a  little  oil,  and 
powdered  rotten-stone. 

TINCTUBES  aie  solutions  of  the  active 
pnnciples,  mostly  of  vegetables,  sometimes  of 
saline  medicines,  and  more  rarely  of  animal 
matters,  in  certain  solvents.  From  possess^ 
ing  more  or  less  of  colour,  they  have  obtained 
tills  name.  They  are  distingaished  according 
to  the  kind  of  solvent  employed.  When 
alcohol  is  used,  they  are  termed  alcokoUc  Hno- 
tures,  or  more  generally  simply  Hndurtt; 
when  sulphuric  ether  is  used,  they  are  deno- 
minated tetherud  Hnduref,  When  wine  is 
used,  though  differing  little  from  pure  alcohol, 
the  term  medicaied  wines  is  applied  to  them ; 
and  when  the  process  of  distillation  is  em- 
ployed to  aid  the  extraction,  particularly  of 
volatile  oils,  the  result  ia  termed  a  apirii,  such 
as  of  rosemaiy.  Ammonia  is  sometimes  con- 
joined, and  the  proceeds  tenned  an  ammoniaied 
tmdure,  Elixin  difi^  only  from  tinctures  in 
being  of  a  greater  consistence :  they  are  not 
unfrequently  turbid  from  the  atlzactive  matter 
suspended  in  them.  The  number  and  variety 
of  tinctures  are  numerous. 

TITA'NIUM.  This  metal  was  first  recog- 
nised by  Mr.  Ghregor,  ia  1791,  as  a  distinct 
substance ;  he  detected  it  in  a  black  sand 
found  in  the  bed  of  a  rivulet  in  Cornwall.  The 
form  of  the  dystals  of  this  metal  is  the  cube ; 
their  colour  resembles  that  of  bright  copper ; 
they  are  sufficiently  hard  to  scratch  rock- 
oryataL  Titanium  is  acted  on  by  very  few 
adda.  For  fusion  an  extremely  high  tem- 
perature is  required.  The  metal  and  its 
compounds  have  yet  been  appUed  to  veiy  few 
pniposes  in  the  arts. 

TOBACCO.  Tobacco  was  the  name  used 
by  the  Caribbees  for  the  pipe  with  which  they 
smoked,  but  was  transferred  by  the  Spaniards 
to  the  herb  itself.  The  genus  NieoHtma  con- 
tains about  40  species,  most  of  them  yielding 
tobacco  for  smoking,  and  many  of  them  cul- 
tivated in  the  gardens  of  Europe. 

The  cultivation  of  tobacco  is  most  exten- 
sively carried  on  in  the  United  States  of  North 
America.  It  requirss  considerable  heat  to 
bring  it  to  perfection ;  but  with  care  and  at- 
tention, and  by  treating  it  as  an  exotic,  it  may 
be  veiy  successfhUy  cultivated  in  much  colder 
dimates.  In  Holland,  of  which  the  climate 
diflSan  httle  frt>m  that  of  Oreat  Britain,  the 
tobaooO'plant  is  cultivated  to  a  veiy  great  ex- 
tent, even  in  very  poor  soils,  by  great  atten- 
tion to  manuring,  and  by  aooderitisg  the 
growth  of  the  plut. 


The  seed  is  sown  in  a  well  prepared  seed- 
bed in  March,  and  protected  by  mats  laid  over 
hoops  as  long  as  the  nights  are  cold  and  frott 
is  dreaded.    The  ground  in  which  the  tobaoeo 
is  to  be  transplanted  is  laid  in  nairow  beds 
with  intervals  between  them ;  the  plants  an 
taken  up  carefully  with  a  trowel;  the;  m 
placed  slanting  in  a  shallow  basket,  and  are 
thus  carried  to  the  prepared  beds.    They 
are  inserted  into  holes  made  by.  a  proper  in. 
strument,  so  that  the  fibres  of  the  roots  and 
the  adhering  earth  may  be  completely  boned 
up  to  the  bottom  of  the  stem.    When  the 
leaves  acquire  a  certain  size  the  lower  letTe^ 
are  pinched  ofil    A  few  plants  are  left  for 
seed,  and  of  these  the  heads  are  allowed  to 
shoot  the  fuU  length.    Tobacco  takes  about 
four  months  from  the  time  of  planting  to 
come  to  perfection.    As  soon  as  the  colour  of 
the  leaves  becomes  of  a  paler  green  inclined 
to  yellow,  they  are  fit  to  be  gathered.   The 
plants  are  cut  down  dose  to  the  groond,  and 
are  then  caraftilly  and  gradually  dried.  When 
the  plants  are  quite  dry,  they  are  removed  in 
moist  or  foggy  weather ;  for  if  the  air  is  wiy 
dry  the  leaves  would  crumble.    They  are  laid 
in  he^»  on  hurdles  and  covered  over,  that 
th^  may  sweat  again,  and   are  eximined 
from  time  to  time  to  see  that  they  do  not 
heat  too  much ;  and,  according  to  the  season 
and  whether  the  plants  are  more  or  leas  filled 
with  sap,  they  remain  so  a  week  or  a  fcftnight 
If  the  leaves  were  not  stripped  off  at  finti 
which  is  not  the  most  common  praetioe,  thef 
are  taken  off  now  and  sorted;  those  which 
grow  on  the  top  of  the  stem,  in  the  middle, 
and  at  the  bottom,  are  laid  separately,  as  being 
of  different  qualities.    Thi^  are  tied  together 
in  bundles  of  ten  or  twelve  leaves,  and  egsis 
dried  careftilly,  when  they  are  ranged  in  eaab 
horizontally,  and  pressed  in  by  means  of  s 
lever  or  screw. 

Tobacco  is  packed  in  hogsheads  for  ship- 
ment: it  is  done  with  the  greatest  care;  end 
the  prassnre  i^Hed  is  so  great,  that  a  hogs 
head  48  inches  in  length,  and  M  or  92  inehei 
in  diameter,  will  contain  one  thousand  ponods 
weight  Upon  the  arrival  of  the  tobaoeo  in 
this  country,  it  is  conveyed  to  bonding-waM- 
houses,  examined,  charged  with  du^,  •b' 
sold  to  the  manuibeturers. 

The  manufacture  of  the  tobaeco-leates  iota 
the  numerous  varieties  of  tobacco  fcr  smohni 
in  pipee  is  commenced  by  Icoseniag  ei» 
opening  the  bundles,  and  sprinkhag  the 
leaves  with  water.  The  atalks  are  thea 
stripped  firom  the  leavea;  this  is  cAetid ^ 
women  or  boys,  who  fold  the  lesf  alopgy 
middle,  and,  by  meaas  of  a  small  in>t'^o°^ 
aepvate  the  stolki  from  the  imm,  tadnr 
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them  aside  in  different  heaps.  To  prepare 
them  for  heing  cat  into  shreds,  the  leaves 
are  pressed  together  in  large  niirahers.  When 
removed  from  the  press  to  the  cutting-engine, 
the  cake  of  leaves  is  as  hard  as  a  hoard ;  yet 
it  ret^ns  a  slight  degree  of  clamminess  or 
moisture  from  the  leaves  having  heen  pre- 
viously sprinkled.  In  cutting  the  tobacco, 
the  cake  of  leaves  is  laid  upon  an  iron  bed, 
which  is  susceptible  of  a  slow  progressive 
motion  by  means  of  a  screw  which  passes 
beneath  it,  and  is  connected  with  a  cog-wheel 
in  such  a  manner  that,  while  the  machine  is 
moving,  the  bed  is  constantly  urged  forward. 
Another  part  of  the  mechanism  gives  motion 
to  the  knife,  which  has  a  sharp  blade,  rather 
longer  than  the  width  of  the  cnke,  and  is 
pivoted  on  a  hinge  or  fulcrum  at  one  end,  the 
other  rising  and  falling  with  the  action  of  the 
machinery. 

The  kind  called  pig-tail  tobacco  is  produced 
by  a  process  similar  to  spinning,  and  requires 
the  simultaneous  aid  of  a  man  and  two  boys. 
A  bench  several  yards  in  length  is  made  use 
of,  with  a  spinning-wheel  at  one  end,  turned 
by  one  of  the  boys.  The  other  boy  arranges 
a  number  of  damp  leaves,  with  the  stalks  re- 
moved, end  to  end  upon  the  bench,  taking 
care  to  lay  them  smooth  and  open ;  and  the 
man  immediately  follows  him,  and  rolls  up 
the  leaves  into  Uie  form  of  a  cord  by  a  pecu- 
liar motion  of  his  hand.  As  fast  as  this  is 
done,  the  finished  tail  is  wound  upon  the 
spinning-wheel.  It  is  transferred  ftx)m  the 
spinning-wheel,  by  the  action  of  the  ma- 
chinery, to  a  frame  connected  with  it ;  and 
subsequently  it  is  wound  or  twisted  up  into  a 
hard  close  ball. 

Other  forms  into  which  the  plant  is  manu- 
factured are  noticed  under  Cigab  and  Snuff. 
Trade. — For  the  following  years  the  con- 
sumption of  tobacco,  and  the  (^uty  thereon, 
were —  Consuraptloiu  Duty  p«r  lb. 

1801 ....  16,514,008  lbs ... .  1«.  Id, 

18H 14,023,243 2s.  2rf. 

182 1....  12,083,108 4*. 

1831 15,350,018 3«. 

1841 ....  16,000,000 3«. 

Seven-eighths  of  all  the  tobacco  brought 
into  this  country  is  grown  in  the  United 
States.  The  duties  payable  are  Zs.  1^  per 
lb.  on  unmanufactured  tobacco;  9s.  5f<i. 
per  lb.  on  cigars  and  manufactured  tobacco ; 
and  6s.  d|<^.  per  lb.  on  snuffl 
The  imports  in  the  last  two  years  have  been: 

1849.  18601 

^"j^^*^"  142,098,126  lbs..  .38^04,506  lbs. 
^W?S)  ^.»iM741bg...  1,632^20  Ibft. 


The  home  consumption  is  about  28,000,000 
lbs.  annually,  the  rest  being  re-exported.  The 
gross  duty  realised  in  the  two  years  was 
4,425,040/.  and  4,430,184^  respectivelv. 

TOBACCO-PIPES  are  made  of  clay,  white 
and  coloured  earths,    porcelain,  ivory,  and 
various  other  substances.    The  tobacco-pipes 
commonly  used  in  this  country  are  formed  of 
a  fine  plastic  white  clay,  which  is  called  from. 
this   application,  pvpe-day.    It   is  procured 
chiefly,  from   Purbeck,  in  Dorsetshire;   and, 
after  being  purified  and  made  into  a  soft 
state,  is  out  into  small  pieces,  each  enough 
for  one  pipe.     Each  piece  is  kneaded  tho- 
roughly upon   a    board,   and  rolled  out  to 
nearly  the  form  and  size  of  a  pipe,  with  a  pro- 
jecting bulb  at  one  end  for  the  formation  of 
the  bowl.    These  pieces  are  laid  aside  for 
some  time  to  dry,  and  when  the  clay  is  suf- 
ficiently firm,  they  are  subjected  to  the  curious 
process  of  boring.    The  workman  takes  the 
^oll  of  clay  in  his  left  hand,  and  with  his  right 
inserts  the  end  of  an  iron  needle,  previously 
oiled,  in  the  small  end  of  the  roll,  and  by 
dexterous  management  thrusts  the   needle 
through  the  whole  length  of  the  roll,  without 
penetrating  the  surface.    The  bulb  is  then 
bent  into  the  proper  position  to  form  the 
bowl,  and  the  piece  of  clay,  with  the  needle 
remaining  in  it,  is  pressed  into  a  mould  to 
eompleto  its  form.    The  moulds  are  made  of 
metal,  in  two  halves.    The  bowl  is  partially 
hollowed  by  the  finger,  and  completed  by  the 
insertion  of  an  oiled  stopper  or  mould.    The 
wires  are  now  withdrawn,  and  the  pipes  are 
taken  out  of  the  moulds,  slightly  smoothed 
over,  and  laid  aside  to  dry.    After  drying  for 
a  day  or  two,  any  remaining  roughness  is  re- 
moved by  means  of  an  instrument  of  bone  or 
hard  wood,  and  then  the  pipes  are  sometimes 
moulded  a  second  time,  and  polished  with  a 
piece  of  flint  bored  with  holes,  through  which 
the  stem  is  passed  repeatedly.    The  pipe- 
stems  are  thus  far  straight,  but  before  going 
to  the  kiln  they  are  slightly  bent 

The  tobacco-pipe  kiln  consists  of  a  large 
but  very  light  cylindrical  crucible,  with  a 
dome-shaped  top,  and  a  circular  opening  in 
one  side  for  the  insertion  of  the  pipes.  This 
crucible  is  mounted  in  a  brick  fiimace,  lined 
with  fire-brick,  in  such  a  manner  as  to  leave 
a  space  of  about  four  inches  all  round  for  the 
circulation  of  flame.  The  pipes  are  placed  in 
the  kiln,  with  their  bowls  against  the  circum- 
ference, and  their  ends  supported  at  a  consi- 
derable elevation  upon  circular  pieces  of  clay 
set  up  in  the  centre.  By  this  arrangement 
one  ftimace  may  contain  fifty  gross,  or  7,^00 
pipes,  which  may  all  be  baked  within  eight  or 
nine  hoftrs. 
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and  mechanical  toys  are  chiefly  from  France, 
where  they  are  hetter  made  than  in  any  other 
country.  Box-toys,  as  they  are  called,  that  is, 
nnmerous  little  turned  or  carved  toys  sold  in 
hoxes,  are  chiefly  from  Germany — such  as 
Noah's  arks,  troops  of  soldiers,  tea-sets,  farm 
yards,  boxes  of  skittles,  See,  Niimberg,  Frank- 
fort, and  the  Black  Forest,  are  the  principal 
|)Iaces  in  Germany  where  these  toys  are 
made.  Women  and  children  make  them  in 
the  country  districts,  and  take  them  for  sale 
to  the  exporting  merchants.  Low  as  such 
labour  may  be  considered  to  be  remunerated 
in  England,  the  earnings  are  very  much  lower 
in  Germany ;  and  it  is  on  this  account  that 
such  articles  can  pay  the  expenoe  of  transport 
from  countiy  to  countiy.  The  Swiss  toys  are 
mostly  in  white  wood,  and  comprise  such 
articles  as  carved  figures  and  Swiss  cottages; 
they  also  include  the  jointed  figures  used  by 
artists.  The  conjuring  tricks,  dissecting  puz- 
zles, skeleton  maps,  ftc,  are  mostly  English. 

Among  the  English  toy  makers  the  variety 
is  considerable.  There  are  the  toy  turner,  the 
green  wood  to^  maker,  the  white  wood  toy 
maker,  the  fancy  toy  maker,  the  numerous 
ramifications  of  doU  makers,  the  tin  toy 
maker,  the  lead  toy  maker,  the  pewter  toy 
maker,  the  basket  toy  maker,  the  firework 
maker,  the  kite  maker,  the  drum  and  tam- 
bourine maker,  and  others  which  it  would  not 
be  easy  to  range  under  any  particular  class. 
Far  more  women  and  children  than  men  are 
employed  in  these  trades. 

A  little  has  been  said  on  one  of  these  toy- 
departments   In  a  former   article.      [Doix 

M  ANTTFACTUllE .  ] 

TRACE  KY,  is  a  term  used  to  denote  that 
species  of  pattern- work  which  is  formed  or 
traced  in  the  head  of  a  gothio  window  by  the 
mullions  being  made  to  diverge  into  arches, 
curves,  and  fiovring  lines,  enriched  with  foli- 
ations. The  term  is  also  applied  to  ornamental 
design  of  the  same  character,  whether  for 
doors,  panelling,  or  ceilings;  the  only  dif- 
ference being  dat  in  windows  the  pattern  or 
tracery  is  perforated,  and  in  other  eases 
closed,  that  Is,  1$  a  mere  pattern  carved  on 
the  surface  of  a  solid  part  In  particular  in- 
stances, where  the  traceiy  oil  parapets,  battle- 
ments, turrets,  spires,  &c.,  is  pierced,  it  is 
then  named  Open-work. 

TRACTION,  in  Mechanics,  is  the  act  of 
drawing  a  body  along  a  plahe,  usually  by  the 
power  of  men,  animals,  or  steam ;  as  when  a 
vessel  is  towed  on  the  surface  of  water  or  a 
carriage  moved  upon  a  road.  The  power 
exerted  in  order  to  produce  the  efibct  is  called 
the  force  of  traction. 

Numerona  ezperixoents  here  been  DUde  fot 


the  purpose  of  ascertaining  the  value  of  a 
force  so  exerted.    When  men  are  employed 
to  draw  laden  boats  on  canals,  it  is  found  that 
if  the  woric  be  continued  for  several  days 
successively,  of  eight  houxB  each,  the  ibrce  of 
traction  is  equivalent  to  a  weight  of  81^  lbs., 
moved  at  the  rate  of  two  feet  per  second,  or 
If  mile  per  hour  (it  being  understood  that 
such  weight  is  imagined  to  be  raised  vertically 
by  means  of  a  rope  pasnng  over  a  pulley,  and 
drawn  in  a  horizontal  direction).    The  foros 
of   traction  exerted  when,  without  moriog 
from  his  place,  a  man   poIU   horizontaliy 
against  a  weight  so  suspended,  is  estimated 
at  701bfl.  Mr.  Tredgoid  considers  that  a  horM 
exerts  a  force  of  traotion  expressed  by  125  Ibt. 
raised  at  the  rate  of  8f  feet  per  second,  or 
2i  miles  per  hour.    A  man  or  a  horse  can 
however  double  his  power  of  tractioo  for  a 
few  minutes  without  being  iigured  by  tbe 
exertion  \  and  when  the  carriage  is  in  motion, 
so  that  the  friction  on  tbe  ground-  is  alone 
to  be  overoome,  a  horse  can  draw^  during  a 
short  time,  on  a  level  toad,  a  weight  exceed- 
ing  1500  lbs. 

tlxperiments  have  shown  that  when  the 
an^  of  traction^  as  it  is  called,  that  is,  tlie 
angle  which  the  plane  of  the  traces  makes 
frith  the  road  on  which  a  carriage  is  moving, 
id  15  or  16  degrees,  a  horse  pulls  with  good 
efibct ;  and  the  height  of  the  points  at  which 
the  traces  are  attached  to  a  horse's  collar 
being  about  4  feet  6  inohea  fnm  the  groand, 
it  follows  that,  in  order  to  obtain  this  incli- 
nation, the  lower  extremities. of  the  traees  or 
shafts  should  be  3  fbet  8  inohes  from  the 
ground.  In  general  however,  in  two-wheeled 
carriages,  the  height  of  these  eztremitiei  is 
about  8  feet. 

As  an  example  of  the  force  of  traelioo 
exerted  by  steam,  it  majr  be  stated  that  on  a 
level  line  of  railway,  an  engine  with  an  ll-inch 
cylinder,  and  having  an  effective  prenore  of 
50  lbs.  per  square  inch  in  the  boiler,  drev 
50  tons  at  the  rate  of  80  milee  per  hoar, 
working  10  hours  daily;  and  that  the  mm 
engine,  with  an  equal  pressure  in  the  boiler, 
drew  100  tons  at  the  rate  of  15|  inilM  per 
hour. 

TRANSIT  INSTBUHBNT,  it  aa  sstro- 
nomical  telescope,  made  to  more  in  the  plsae 
of  the  meridian,  so  that  the  moment  of  any 
star  pasting  a  vertical  wire  in  the  middle  of 
the  field  of  view  (and  which  covert  a  pert  of 
the  meridian)  may  be  aecertained.  UfOsU? 
there  are  several  anziliaiy  wires  at  equal  dii- 
tanices  on  each  side  of  the  middle  trimi  ^ 
the  mean  of  the  times  i*wUeh  the  wm^ 
vrires  are  pasted,  it  mote  aoeoiiiely  tbs  ia^ 
of  metidiea  pi6M9t  tlua  that  dtdMtcm 
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the  middla  wire  itodf.  The  inBtniment  was 
inTented  about  1690,  by  Bomer. 

The  main  naea  of  the  trannt  instrument 
are  either,  bj  means  of  a  star  of  known  right 
ascension,  to  determine  the  time  of  observation, 
or  else,  by  means  of  the  observed  time  at 
which  a  star  passes  the  meridian,  to  determine 
the  star's  right  ascension.  The  transit  in- 
atmments  in  the  prinoipal  observatories  are 
specimens  of  the  highest  mechanical  and 
optical  aldlL 

TRANSYLVANIA.  The.  products  and  in- 
dustry of  Transylvaoia  are  briefly  illustrated 
mtdar  Austbia. 

TRAVERTIN,  the  Italian  term  for  ooncre- 
ticmary  limestone  produced  from  springs  hold- 
ing carbonate  of  lime  in  solution.  A  large 
proportion  of  the  most  splendid  edifices  of 
ancient  and  modem  Rome  are  built  of  tra- 
Tertin  derived  fh>m  the  quarries  of  Ponto 
Leucano. 

TREAOLE.    [MOL48SS8;  Suoar.] 

TREBIZOND.  This  town,  situated  at  the 
sonth-east  comer  of  th6BlackSea,and  the  north- 
east comer  of  Asia  Minor,  is  a  place  of  much 
commercial  importance.  The  trade  has  greatly 
increased  since  the  navigation  of  the  Black 
Sea  was  opened  to  all  nations,  and  especially 
since  the  estabUahmentof  8teamen,bywhich  this 
town  has  a  direct  and  regular  communication 
with  Constantinople,  Odessa,  and  the  Danube. 
The  number  of  sailing  vessels  engaged  in  the 
commeroe  of  the  port  in  1849  was  87 ;  and  a 
large  trade  is  carried  on  by  steamers,  of  which 
23  English,  SO  Turkish,  and  24  Austrian, 
entered  the  port  in  the  course  of  the  same 
year.  The  entire  value  of  the  imports  was 
93,409,215  firancs;  the  exports  amounted  to 
14,251^406  francs,  being  an  increase  on  1848, 
when  the  exports  amounted  to  only  6,239,790 
franca.  The  imports  shew  a  decrease  on 
those  of  1848,  caused  by  the  cheaper  and  safer 
means  of  transit  to  Persia  by  the  Russian 
ports  of  Redut  Kal6  and  Tiflis.  The  in- 
creaae  in  the  exports  is  chiefly  owing  to 
the  larger  quantity  of  Turkish  copper  and 
other  produce,  and  of  Persian  silks,  gall  nuts, 
Stc^  shipped  to  Europe  from  this  port  The 
chief  imports  are  cotton  manufactures,  sugar, 
cofiloe,  and  other  colonial  produce.  The 
Austrian  Steamboat  Company  plies  regularly 
between  Trieste  and  Trebiaond,  and  has  lately 
extended  its  line  to  Batoom  and  Redut  Kal^ 
to  which  latter  place  Russia  aims  at  diverting 
the  Penian  trade,  firomthe  old  route  through 
Trebiaond,  Erzeroum,  and  Bayazid. 

TREENAILS.  In  ship-building  the  outer 
planks  are  fastened  to  the  timbers  by  thick 
oak  pegs  called  ireenaUt,  driven  through 
holes  bored  in  the  wood.    They  are  fonned  of 


the  soundest  oak,  whose  grain  is  straight  and 
regular.  They  vary  in  size  from  a  foot  and 
a  half  to  three  feet  in  length,  and  from  one 
to  two  inches  in  diameter.  The  pieces  of  oak 
which  may  be  selected  for  this  purpose  are 
first  sawed  to  the  proper  length  ;  the  treenail 
makers  then  rip  each  piece  into  a  number  of 
smaller  pieces,  and  finally  reduce  them  to  a 
tolerably  cylindrical  shape  by  means  of  spoke 
shaves.  The  treenails  are  left  many  months 
to  season  before  being  used. 

Treenails  are  occasionally  cut  by  machinery. 
Mr.  Wilkinson  patented  an  apparatus  in  1B40 
for  compressing  treenails  before  use,  so  as  to 
give  them  as  much  solidity  and  hardness  as 
possible. 

TRIBUNALS  OF  COMMERCE  are  courts 
established  in  all  the  large  towns  of  France 
for  the  quick  and  inexpensive  decision  of  com- 
mercial disputes,  and  all  matters  relating  to 
trade  and  debt  The  presidents  and  judges 
are  chosen  from  among  the  most  intelligent 
and  respectable  merchants  of  their  respective 
towns,  and  serve  without  emolument  A 
president  and  two  judges  form  a  court,  which 
sits  every  day  except  Sunday.  The  clerks  ore 
the  only  officers  who  are  paid.  The  expense 
of  these  courts  for  the  whole  of  France  does 
not  much  exceed  7000/.  sterling;  their  deci- 
sions are  admitted  to  be  highly  satisfactory 
and  equitable. 

There  is  a  movement  now  being  made 
towards  the  establishment  of  something  which, 
whether  called  a  Chamber  or  a  Tribunal  of 
Commerce,  shall  fill  a  place  in  London  com- 
merce somewhat  analogous  to  those  of  the 
French  Tribunals. 

TRIESTE,  at  the  north  eastern  extremity 
of  the  Adriatic,  has  been  long  a  free  port,  and 
is  the  most  important  and  wealthy  commercial 
city  in  the  Austrian  dominions.  Consuls  of 
almost  every  nation  in  Europe  reside  there. 
The  commerce  of  Trieste  was  much  increased 
by  the  commercial  treaty  concluded  with 
Greece  in  1885,  and  by  the  new  institution  of 
the  Austrian  Lloyd's,  which  is  supported  by 
the  government  The  number  of  ships 
engaged  in  the  commeroe  of  Trieste  is  about 
2400,  of  which,  in  1849,  403  were  employed  on 
long  voyages,  and  27  were  steamers.  The 
steamers  ply  toYenice,  Greece,  Constantinople, 
Trebizond,  and  Egypt  A  terminus  for  the 
Vienna-Trieste  Railway,  which  is  now  opened 
nearly  throughout,  has  been  lately  finished. 
Among  the  manufactures,  oil-soap,  leather, 
rosoglio,  and  wax,  are  the  principal.  Among 
the  exports  are  the  productions  of  tlie  mines 
of  Idria,  those  of  Hungary,  linens,  tobacco, 
and  woollens  from  different  parts  of  the 
Austrian  dominions,  and  printed  caliooea  from 
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Svritzerland.  The  importii  are  cotton  from 
Egypt;  hides,  raisins,  silks,  rice,  and  oil  from 
the  Levant;  wheat  from  Odessa ;  and  all  kinds 
of  tropical  and  colonial  produce  from  the 
West  and  East  Indies  and  Brazil.  Ship- 
building, including  the  construction  of  frigates 
and  men-of-war,  is  carried  on  to  a  great  extent. 
TKIFO^RIUM  is  a  term  applied  to  the 
upper  galleries  formed  by  small  open  arches 
above  those  dividing  the  nave  from  the  side- 
aisles  of  a  church,  and  beneath  the  clere- 
story windows :  this  intermediate  tier  being 
within  the  sloping  roof  over  the  aisles.  In 
general  the  triforium  is  very  shallow  or 
narrow,  and  the  arches  in  front  of  it  small 
and  low;  but  there  are  great  differences  in 
these  respects  even  in  buildings  of  the  same 
period  and  style. 

TRIGONOMETRICAL  SUR\T!:Y.  The 
merit  of  first  applying  trigonometry  to  geodetic 
operations  belongs  to  Willebrord  Snell,  who 
in  10 17  undertook  a  sun'ey  of  Holland,  for 
the  double  purpose  of  establishing  the  geo- 
graphical positions  of  the  principal  cities  in 
that  country,  and  measuring  a  degree  of  the 
terrestrial  meridian.  The  method  which  he 
followed  was  the  same  in  principle  as  that 
which  would  be  adopted  at  the  present  time. 
Having  formed  a  series  of  triangles  extending 
over  the  country,  he  observed  their  angles 
with  a  quadrant,  and  computed  their  sides 
from  a  base  which  was  carefully  measured 
with  wooden  perches  on  the  ground.  He  also 
determined  the  direction  of  the  meridian  at 
Leyden,  and  observed  its  inclination  to  a  side 
of  one  of  his  triangles,  and  thereby  obtained 
the  bearings  of  the  different  angular  pointy. 
Lastly,  by  observing  the  altitude  of  the  pole- 
star  with  a  five-feet  quadrant  at  Alkmaar, 
I^yden,  and  Bergen-opzoom,  he  determined 
the  amplitudes  of  two  celestial  arcs ;  and  thence 
deduced  the  quantities  of  which  he  was  in 
quest. 

Since  that  time,  trigonometrical  or  geodetic 
surveys  have  been  made  iu  various  countries. 
A  general  survey  of  the  British  Islands,  under 
the  direction  of  the  master- general  of  the 
Ordnance,  was  begun  in  1701,  and  has  been 
continued  to  the  present  time.  The  first 
conductors  of  this  national  undertaking  were 
Colonel  Williams  and  Captain  (afterwards 
General)  Mudge,  of  the  Royal  Engineers, 
and  Mr.  Balby,  who  had  previously  assisted 
General  Roy.  Were  it  not  for  the  admirable 
maps  which  are  from  time  to  time  issued 
from  the  Ordnance  map-ofilc€,  it  might  be 
inferred  that  the  survey  had  been  discontinued 
during  the  last  thirty  years.  The  operation 
has  however  never  been  lost  sight  of.  For 
*^e  years  after  the  last  published  account, 


the  triangulation  was  carried  on  in  ScoUaad, 
both  along  the  eastern  and  western  cotsts. 
All  the  Ordnance  maps  of  Great Britaia  sooth 
of  a  line  from  Preston  to  Hull  have  been 
published  on  a  scale  of  one  inch  to  a  mile; 
but  operations  have  eommenoed  for  pubhshiog 
the  northern  section  on  the  magnifleeDt  scale 
of  6  inches  to  a  niile. 

In  respect  to  Ireland,  the  survey  of  thit 
country  was  begun  about  1816.  A  Um 
was  measured  on  the  banks  of  Lough  Foyle, 
near  Londonderry,  with  an  apparatus  diflerinK 
from  any  which  had  previously  been  used, 
and  with  precautions  to  ensure  accuracy  iHtick 
probably  have  never  been  surpassed.  Depend- 
ing on  this  base,  a  net-woi^  of  triangles  im 
established  over  the  whole  of  Ireland.  The 
topography  of  Ireland  has  been  completed; 
and  the  angles  of  the  different  chains  of  primiiT 
triangles  extending  over  the  whole  of  Scotliad 
and  the  a<yacent  islands  have  now  also  been 
observed.  The  entire  map  of  Ireland  hu 
been  published  on  the  six-inch  scale. 

As  one  of  ibe  results  of  the  various  tri^ 
nometrical  surveys,  we  give  the  following  tsble 
of  Uie  lengths  of  degrees  of  lalitode  tad 
longitude  in  English  feet : — 
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TRINIDAD.  The  most  remarkaUa  phj- 
sical  feature  of  Trinidad  is  the  Pitch  Uk^ 
It  is  about  a  mile  and  a  half  in  cireamfereDo^- 
The  pitch  at  the  side  of  the  lake  is  perfMtl? 
hard  and  cold«  but  as  one  walks  towards  the 
middle  with  the  shoes  off  in  order  to  wide 
through  the  water,  the  heat  gradually  incre«i«Sf 
the  pitch  beoomes  softer  and  softer,  until  st 
last  it  is  seen  boiling  up  in  a  liquid  state. 
The  air  is  then  strongly  impregnated  «it^ 
bitumen  and  sulphur,  and  the  impressioo  of 
the  feet  is  left  upon  the  imrface  of  the  pit«h. 
During  the  rainy  season  it  is  possible  to  vtik 
over  the  whole  lake  nearly ;  but  in  the  h«t 
season  a  great  part  is  not  to  be  approacbeo. 

Trinidad  possesses  some  exeeUent  harboon ; 
Chagnaramas,  Gnaya-guiqrsrs«  >»^  Pocft* 
d'Espafia.  On  ihe  last  named  stands  the 
town  called  the  Port  of  Spain,  the  cspital  of 
the  island.     Befove  1783  the  eoaiv««o  m 


1713 


TRINITY  HOUSE. 


TRIPOLI. 


1714 


Trinidad  was  veiy  trifling.  In  1787  the  first 
sugar-plantation  was  established.  AH  the 
usual  productions  of  tropical  countries  grow 
luxuriantly.  The  nutmeg,  cinnamon,  and 
clove,  have  been  introduced,  and  succeed  re- 
markably weU.  In  1 848  the  exports  amounted 
to  282,131;.,  the  imports  to  309,257^.,  and  the 
revenue  to  75,874/.  Sugar,  molasses,  oofEse, 
and  cocoa,  are  chief  articles  of  export 

The  value  of  the  British  produce  and  ma- 
nufactures exported  to  Trinidad  in  1840  was 
247,7791. 

TRINITT  HOUSE.  This  remarkable  cor- 
poration has  the  management  of  some  of  the 
most  important  interests  of  the  seamen  and 
shipping  of  England.  James  II.  granted  the 
Trinity  House  the  charter  which  is  now  in 
force,  in  the  first  year  of  his  reign.  It  directs 
the  masters  and  wardens  to  examine  such 
}>ojB  of  Christ's  Hospital  as  shall  be  willing  to 
become  seamen,  and  to  apprentice  them  to 
commanders  of  ships.  It  also  enables  them 
to  appoint  and  license  aU  pilots  into  and  out 
of  the  Thames,  and  prohibits,  under  penalties, 
all  other  persons  from  exercising  that  office ; 
it  also  authorises  the  corporation  to  settle 
rates  of  pilotage,  Ac ;  to  hold  courts,  &c, ;  to 
punish  seamen  deserting,  &c. ;  and  make 
laws  as  to  other  subject  matters  not  incon- 
sistent with  the  laws  of  the  kingdom.  It  also 
contains  many  provisions  directed  to  the  object 
of  keeping  the  navigation  of  the  channels 
secret  from  foreigners,  and  renders  the  officers 
of  the  corporation  liable  to  attend  when  re- 
quired at  the  king's  bidding.  Since  that  time 
several  acts  of  parliament  have  been  passed 
for  the  purpose  of  authorising  the  Trinity 
House  to  regulate  matters  connected  with 
the  pilotage,  Ac,  of  vessels. 

The  various  provisions  in  matters  of  pilotage 
under  the  management  of  the  corporation 
were  repealed  in  1826,  and  new  arrangements 
made.  At  present,  besides  those  under  the 
jurisdiction  of  the  Trinity  House  and  of  the 
lord  warden  of  the  Cinque  Port<i,  many  inde- 
pendent pilotage  establishments  exist  in  va- 
rious parts  of  the  kingdom ;  but  the  expe- 
diency of  subjecting  all  these  to  the  uniform 
management  of  the  Trinity  House  has  been 
felt  for  some  time  past  The  inconvenience 
resulting  from  the  exercise  of  similar  authori- 
ties vested  in  the  hands  of  difierent  parties 
had  been  felt  with  regard  to  the  lighthoutea  on 
the  coast,  several  of  which  had  been  vested  in 
private  hands  by  the  crown ;  while  some  had 
been  in  times  past  leased  out  by  the  corpora- 
tion itself,  the  lights  in  both  instances  being 
found  to  be  conducted  probably  rather  with  a 
view  to  private  interest  than  public  utility. 
By  an  Act,  therefore,  of  1827,  provision  was 


made  for  vesting  all  the  lighthouses  and  lights 
on  the  coast  of  England  in  the  corporation  of 
Trinity  House,  and  placing  those  of  Scotland 
and  Ireland  under  their  supervision.  Under 
this  act  purchases  have  been  made  by  the 
corporation  of  the  whole  of  the  lighthouses 
not  before  possessed  by  that  body,  the  amount 
expended  for  which  purpose  is  near  1,000,000/L 

The  annual  revenue  of  the  corporation  is 
very  considerable,  and  is  derived  from  tolls 
paid  in  respect  of  shipping,  which  receives 
benefit  from  the  lights,  beacons,  and  buoys, 
and  from  the  ballast  supplied.  The  ballast  is 
raised  from  such  parts  of  the  bed  of  the  river 
as  it  is  expedient  to  deepen,  by  machinery 
attached  to  vessels,  and  worked  partly  by  the 
power  of  steam  and  partly  by  manual  labour. 
[Dredgimo  Machdies.]  The  revenue  is  em- 
ployed upon  the  necessary  expenses  of  the 
corporation  in  constructing  and  maintaining 
their  lighthouses  and  lights,  beacons  and 
buoys,  and  the  buildings  and  vessels  belonging 
to  the  corporation;  in  paying  the  necessary 
officers  of  their  several  establishments,  and  in 
providing  relief  for  decayed  seamen  and  bal- 
lastmen,  their  widows,  &c.  The  deputy  master 
and  elder  brethren  are  employed  on  voyages 
of  inspection  of  their  lighthouses  and  lights, 
beacons  and  buoys,  not  unfrequently  in  most 
trying  weather  and  seasons ;  and  they  are  also 
often  engaged  in  making  surveys,  &c.,  on  the 
coast,  and  reports  on  such  matters  of  maritime 
character  as  are  referred  to  them  by  the 
government 

TRIPOD  is  any  article  of  furniture  resting 
upon  three  feet,  whence  the  name  is  given  to 
tables,  chairs,  moveable  altars,  and  other 
articles  of  the  same  kind.  A  chair  or  an  altar 
of  this  kind  must  be  understood  when  we  read 
that  the  Pythia  of  Delphi  gave  her  oracles  from 
a  tripod.  We  find  also  mention  of  tripods 
containing  a  certain  measure  of  fluid,  and  in 
this  case  we  have  to  understand  a  bowl  resting 
upon  a  pedestal  with  three  feet  The  crater, 
or  the  vessel  in  which  the  wine  was  mixed 
with  water  at  the  banquets  of  the  ancients, 
was  very  frequently  a  tripod  of  this  description. 
The  tripod  was  generally  of  metal  and  often  of 
exquisite  workmanship.  Tripods  were  the 
most  common  presents  to  the  temples  of 
Apollo ;  tripods  were  given  to  the  victors  in 
the  games  which  were  celebrated  in  honour  of 
Apollo;  and  tripods  appear  on  innumerable 
coins  which  have  any  relation  to  the  worship 
of  that  god.  Some  ancient  tripods  are  pre- 
served in  the  British  Museum. 

TRIPOLI.  In  this  region  of  Northern 
Africa,  those  parts  of  the  country  which  are 
moderaiely  fertile  produce  a  variety  of  grain, 
firuit,  and  trees.    Tha  wild  trees  and  boshes 
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are  only  nsed  to  make  eharcoaL  Whdre  tiktr- 
eoel  is  not  to  be  had,  cameVs  dimg  is  used  as 
fael.  Metals  do  not  appear  to  be  fonnd ;  bnt 
salt  is  collected  at  a  few  places. 

In  Tripoliy  the  chief  town  and  port»  the 
trade  is  carried  on  in  small  vessels,  sddom 
larger  than  brigs,  none  of  which  are  now 
owned  in  the  counttr.  It  has  no  direct  trade 
with  England,  bnt  an  indirect  one  through 
Malta.  Marseille,  Leghorn,  and  the  com- 
mercial towns  of  the  Adriatic  and  the  Levant, 
likewise  trade  with  Tripoli.  The  trade  of 
Tripoli  most  greatly  depend  npon  the  com- 
munication with  the  interior;  and  it  profits 
once  or  twice  a  year  from  the  passage  of  the 
pilgrims  from  Western  Barbary  on  their  way 
to  Mecca.  Formerly  these  caravans,  com- 
posed partly  of  penitents  and  partly  of  traders, 
started  from  Fez,  and  passing  through  Tlem- 
sen,  Algiers,  and  Tunis,  increasing  as  they 
went,  on  arriving  imder  the  walls  of  Tripoli, 
amounted  sometimes  to  8000  persons,  and  half 
as  many  camels  and  horses,  with  their  goods 
and  merchandise,  returning  by  the  same  route. 
But  the  pilgrims  now  take  a  different  route  | 
and  the  caravans  which  stop  at  Tripoli  in  the 
present  day  seldom  amount  to  more  than  a 
few  hundred  persons  and  animals.  The  cafilas 
or  small  caravans  from  Fezzan  and  Ghadamis 
are  now  the  principal  medium  of  inland  trade. 
These  people  exchange  their  merchandise  for 
that  of  Europe,  and  pay  the  balance  in  gold- 
dust. 

TROMBO'NE,  the  same  instrument  as  the 
Sachutf  is  a  deep-toned  trumpet,  composed  of 
sliding  tubes,  by  means  of  which  every  sound 
in  the  diatonic  and  chromatic  scales,  being 
within  its  compass,  is  obtained  in  perfect  tune. 
The  trombone  is  of  three  kinds — ^the  alto,  the 
iinorf  and  the  6<u«,  and  these,  in  orchestral 
music,  are  generally  used  together,  forming  a 
complete  harmony  in  themselves. 

The  scale  of  the  AUo-Trombone  is  from  o, 
the  second  space  in  the  base,  to  o,  an  octave 
above  the  treble  clef ;  that  of  the  Tenor-Trom- 
bone is  from  b,  the  second  line  in  the  base,  to 
▲,  the  second  space  in  the  treble ;  and  that  of 
the  Base-  Trombone  is  from  o,  an  octave  below 
the  second  space  in  the  base,  to  o,  the  second 
line  in  the  treble. 

TROY  WEIGHT.  The  troy  pound  is  the 
legal  standard,  though  only  actually  used  in 
weighing  precious  metals  and  stones,  and  apo- 
thecaries' drugs.    There  is  no  doubt  that  it 

orisfauiUy|||».  jMpai  of  ^ver,  the  pound 

M  ISiat  this  pound 

"*  *'iad  into  twenty 

The  pound 

I  silver,  into 

roity  penny- 


weights,  and  each  pennyweight  into  twenty- 
four  grains.  But  for  medicines,  it  is  dirided 
into  twelve  otmces,  each  ounce  into  ei^lit 
drams  or  drachma,  each  drachm  into  three 
scruples,  and  each  scruple  into  twenty  gnini. 
A  cubic  foot  of  water  weighs  75.7374  poonds 
troy.  [ApotHZCixiES  Wsiqht;  Avonmcrois 
Weight.} 

TRUCK  SYSTEM.  This  system  has  xnneh 
influence  on  the  relation  between  employen 
and  workmen,  in  the  manufrusturing  districts. 
The  term  truck,  which  means  exchange  or 
barter,  is  now  used  to  signify  the  payment  of 
wages  of  labour  in  goods,  and  not  in  money. 
By  the  truck-system  is  meant  tins  mode  of 
paying  wages,  together  with  all  its  tendencwi 
and  results.  The  Truck  Act  is  an  act  passed 
in  1681,  which,  repealing  all  the  previous  ads 
passed  for  the  same  purpose,  made  stricter 
provisions  for  the  prevention  of  payment  of 
wages  in  truck  in  the  departments  of  indosuy 
therein  enumerated.  The  wages  of  agrical- 
tural  labourers  and  domestic  servants  are  ex- 
empted from  the  operation  of  the  act  The 
evidence  published  in  the  Report  of  theSdeet 
Committee  of  the  House  of  Commons  on  this 
subject,  in  1842,  shows  that,  notwithstanding 
the  Truck  Act,  the  truck-system  is  stilt  is 
extensive  operation  in  miUs,  factories,  iron- 
works, collieries,  and  stone-quairies  in  the 
kingdom,  and  abtmdantly  iHustiates  the  enJ 
tendencies  of  the  system. 

The  chief  part  of  the  evil  of  what  is  caOod 
the  truck-system  is  incidental,  and  not  essen- 
tial to  the  payment  of  wages  in  trade,  and 
arises  out  of  the  power  of  the  master  over  the 
worlcman,  which  enables  the  master  to  osa 
this  mode  of  paying  wages  to  defirand  and 
oppress  the  workman.    A  master  may  p^yt^ 
wages  of  his  workmen  wholly  or  in  part  in 
truck,  in  articles  of  food,  clothing,  Ae.,  either 
by  agreement  or  with  only  the  imdefstood  ooo- 
sent  of  his  workmen ;  and  if  he  supply  ^^^ 
articles  at  prices  no  higher  than  those  at  which 
they  are  to  be  procured  elsewhere,  aod  rtody 
to  meet  the  Various  wants  of  the  woxkmeo  and 
their  families,  the  utmost  harm  that  can  nsoH 
is  the  loss  to  the  workmen  of  the  morsl  and 
economical  lessons  which  the  disbarBemeotl7 
themselves  of  weekly  money-wages  is  ttXtd  to 
supply,  and  the  interference  with  the  businfss 
and  profits  of  neighbouring  retail  shopkeepen ; 
and  there  will  always  in  such  cases  be  some 
advantage  to  set  against  these,  so  ftr  as  tb^po, 
evil  results.    Where  the  truek-system  act* 
beneflcislly,  it  is  owing  entirely  to  the  jtisti«a 
and    benevolence  of  the   individual  track- 
masters.     On  the  eharaetar  of  the  naft?r 
everything  depends.   In  the  hands  of  nsstew 
of  opposite  oharmoter,  and  ander  drvdv- 
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ttencM,  whether  of  soensUy  of  emploTmeat,  of 
isolated  sitiiatiQn,  or  of  oombinatioii  among 
masten  in  the  same  bnsineae,  or  through  an 
extenaiTa  distriot,  wMeh  place  the  worianan 
more  or  leaa  at  the  merey  of  his  emplojei^ 
the  payment  of  wages  in  truck  mi^  be,  and 
eontinnaDy  has  been,  and  is  still  extenslTely, 
used  for  the  demanding  and  oppreasing  of 
workmen. 

TBUMPST.  This  mnsieal  instrument  is 
of  the  highest  antiquitj.  It  is  a  single  tnbe 
eight  feet  long,  less  in  diameter  than  the  horn, 
doubled  op  in  a  paxabolic  form,  somided  by 
means  of  a  montfipieee,  and  subject  to  the 
same  aoonstioal  laws  wfaioh  gorem  all  instzu- 
ments  of  this  class.  [Hobm.]  '  The  natural 
scale  of  the  trumpet  extends  to  about  twenty 
notee ;  bat  by  the  assistance  of  a  small  brass 
tube,  called  the  tuning-pipe,  or  shank,  by 
which  the  tube  of  the  tnonpet  is  lengthened, 
the  number  of  notes  may  be  increased.  Mucio 
for  the  trumpet,  as  in  the  instance  of  the 
honi,ia  always  written  in  the  natural  key  of  o, 
and  the  k^  to  which  the  instrument  is  to  be 
sdspted  is  pointed  out  by  the  eomposer. 

TBDSSINQ.  The  rods  or  bars  which  are 
added  to  a  girder  for  the  purpose  of  trussing 
or  supporting  it  may  be  applied  in  two  sets, 
one  on  each  side  of  the  girder,  and  connected 
together  by  abort  cross-pteces  at  the  necessary 
pdnts ;  or  the  beam  or  girder  itself  may  be 
divided  longitudinally  into  two  halves,  or 
fljtnhea,  separated  just  so  far  as  to  admit  a 
single  truss  between  them,  and  hdd  in  the 
right  position  1^  the  insertion  of  small  blocks. 
One  of  the  simplest  methods  of  trussing 
girders  is  that  in  which  the  beam  rests  upon 
walls  at  its  extremities,  and  has  two  indined 
stmts,  resting  on  notches  in  the  timber  at  the 
lower  end,  and  supported  at  the  centre  or 
junction  by  a  Tertioal  kingpost,  scnwed  by  a 
nut  beneath  the  beam.  This  form  is  improved 
by  connecting  the  lower  ends  of  the  inclined 
ban  by  an  iron  rod  stretching  in  a  perfectly 
straight  line,  and  capable  of  being  brought  to 
sny  required  degree  of  tension  by  means  of 
screws  or  keys. 

Cast-iron  beams  are  frequently  trussed  with 
WTooght-inm  rods,  in  a  similar  maxmer  to 
those  of  wood,  and  are  applied  to  purposes 
for  which  great  strength  is  required. 

TUBES.  Under  the  heading  of  Pipes  is 
given  a  short  notice  of  the  different  modes  of 
making  tubes,  pipes,  cyHndere,  end  banrels, 
according  to  the  natura  of  the  material  em- 
ployed and  the  purposes  to  which  the  articles 
are  to  be  applied.  Mr.  Hick  has  recently 
invented  a  contrivance  for  making  taper  tubes ; 
that  is,  tubes  which  taper  or  dimixiish  in  dia- 
flrom  one  end  to  the  other.    The  tubee 


are  first  made  parallel  or  ciylindrioa],  ind  ai^ 
tiqpered  afterwards.  The  machine  employed 
elTecte  thia  by  exoentrio  grooved  rollers:  $ 
greater  or  less  degree  (Mf  taper  being  obtained 
by  varying  the  proportion  between  &e  rate  at 
which  the'  tube  is  drawn  through  the  F««M*^mf 
and  that  at  which  the  rollers  revolve. 

TUBULAB  BBIDGE.  [MBHAxBaiDais.] 

TUMBBEL,  or  TUMBBIL^  was  the  name 
of  a  machine  fovmexjy  used  for  the  punish- 
ment of  scolding  women^  consisting  of  a  stool 
or  ohair  attached  to  the  end  of  a  long  pole^ 
mounted  in  such  a  manner  that  the  chairt 
with  the  oifimder  plaoed  init,  might  be  swung 
over  a  pond,  and  immersed  as  <Jten  as  might 
benecessaiy.  The  tumbrel  was  also  used  as  a 
punishment  for  bcewen  ssid  bakers  who  trans- 
gressed the  laws  relating  to  them.  The  name 
is  also  applied  to  the  covered  carts  used  to  cany 
tools,  ftc,  in  a  train  of  artilleiy. 

TUN.    [Ton.] 

TUNGSTEN.  This  metal  was  first  ob- 
tained in  a  pedBeot  state  by  M.  d'Elhuyart,  iq 
1781.  The  namd  is  formed  of  the  Swedish 
words  fun^jfeii,*  heavy  stone.'  It  has  a  grayish- 
white  colour  and  considerable  lustre.  It  is 
brittle,  and  neariy  as  hard  as  steel.  Its 
specific  gravity  is  17.4,  and  with  the  exception 
of  platina,  gold,  and  iridium,  is  the  heaviest 
known  metaL  It  requires  a  very  high  tern- 
pereftnre  for  fusion.  It  is  not  altered  by  ex- 
posure to  the  air.  When  heated  to  redness 
in  the  open  sir  it  takes  Qre^  combines  with 
oxygen,  and  is  converted  into  tungstio  acid. 
Nitric  add  produces  the  same  eflbct. 

The  chief  minerals  which  contain  tungsten 
are  2\mgtHe  Acid,  or  SeheeUe  Acid;  Tung- 
tiateofLime;  Wo{fiwnf  or  TungstaU  q/ Iron 
and  Magnesia  ;  and  J^uufttaii  of  Lead, 

Tungsten  combines  with  several  of  the 
simple  substances ;  but  the  compounda  have 
not  yet  been  applied  to  many  useM  purposes. 

TUNING  FOBK.  In  tuning  the  notes  of 
a  musical  instrument,  such  ss  the  pianoforte^ 
the  first  point  is  to  fix  upon  some  one  note, 
by  the  pitch  of  which  all  others  msy  be  de- 
termined. The  only  way  of  retaining  a  per- 
manent pitch  for  use  is  by  having  an  instru- 
ment which  time  will  not  alter.  A  standard 
pitch  is  usually  obtained,  or  professed  to  be 
obtained,  by  the  hming  fork,  an  instrvment 
consisting  of  two  steel  prangs  extending  from 
a  steel  hsndle.  'When  these  prongs  are 
sharply  struck  they  vibrate,  snd  if  the  instru- 
ment be  then  held  to  the  esr,  or  placed  upon 
the  flap  of  a  table,  or  any  other  sound  board, 
a  low  and  very  pure  sound  is  heard,  if  the 
prongs  be  perfectly  equal.  These  tuning-forks 
are  usually  mwde  to  sound  either  o  or  a,  and 
they  WDQld  answw  their  purpose  exceedingly 
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ircU  if  tliere  really  were  in  existence  any 
rigorona  standard  from  which  they  were  made. 
But  there  is  not;  and  the  conseqnence  is, 
that  not  only  do  the  timing-forks  of  different 
makers  frequently  vaiy  a  little  from  each 
other,  but  the  new  forks  are  sensibly  higher 
than  the  old  ones. 

In  the  tuning-forks  employed  by  Hr. 
HuUah's  Singing  Classes,  the  tone  is  made  to 
eomspond  to  a  certain  definite  number  of 
vibrations  in  a  second,  as  determined  (nearly) 
by  a  remaikably  delicate  little  acoustie  instru- 
ment called  the  Hren, 

TUNIS.    The  foreigiu  commerce  of  Tunis 
is  the  most  considerable  of  all  the  Barbary 
states.    It  is  not  confined  to  the  ci4>ital,  but 
is  also  eviTied  on  briskly  from  the  ports  of 
the  eastern  coast    Among  the  manufactured 
articles  of  export  are — soap,  marocco  leather, 
shawls,  and  red  skull  caps.  Wheat  and  barley, 
as  well  as  the  inferior  grains,  olive  oil,  wool, 
hides,  bees'-waz,  dates,  and  almonds,  are  the 
principal  articles  of  produce  exported.  Those 
received  from  the  interior  of  Africa,  and  after- 
wards exported,  are— ivoiy,  gold  dust,  ostrich- 
feathers,  senna,  and  madder-roots.    The  im- 
ports are  woollen  cloths,  cotton-prints,  cali- 
eoes,  muslins,  coarse  linens,  damasks,  raw 
and  wrought  silks,  fine  wool,  gold  and  silver 
tissues,  coffee,  sugar,  spices,  iron,  tin,  lead, 
hardware,  cutleiy,  arms  of  all  sorts,  earthen- 
ware,  paper,  wine,  spirits,  and  tobacco.    As 
ports  of  loading,  those  of  Sfax  and  Susa  are 
preferred  to  Tunis,  in  consequence  of  the  dis- 
tance and  delay  of  transporting  merchandise 
in  lighters  across  the  lake  to  the  Goletta, 
where  ships  generally  lie ;  the  commerce  of 
the  country  is  consequently  best  carried  on  in 
vessels  under  150  tons  burden.    The  trade 
with  central  Africa  passes  through  Gadamis. 
The  caravans  arrive  at  Tozer,  Gabes,  and  Sfax 
about  twice  in  the  year,  and  barter  their  mer- 
chandise, which  is  thence  introduced  in  various 
directions  into  Tunis. 

It  is  exceedingly  interesting  to  find  that 
this  distant,  and  (comparatively)  little  known 
country,  has  contributed  liberally  to  the  dis- 
play of  the  worid's  industry  at  the  Great  Ex- 
hibition. 

TUNNEL,  in  civil  engineering,  is  an  arched 
passage  formed  underground  to  conduct  a 
canal  or  road  on  a  lower  level  than  the  natural 
surface.  Long  tunnels  are  usually  made 
through  hills  in  order  to  avoid  the  incon- 
venience and  loss  of  power  occasioned  by 
conducting  a  canal,  road,  or  railway  over 
elevated  ground,  and  also  the  enormous  ex- 
pense of  such  an  open  excavation  as  would 
be  necessary  in  order  to  preserve  the  requi- 
site level  Those  of  leas  sztant  are  frequently 


constructed  to  avoid  the  opposition  of  land- 
owners, or  to  afford  uninterrupted  passage 
under  a  road,  canal,  or  river. 

Bocky  strata,  if  the  stone  be  of  a  oatore  to 
work  f^ly,  are  usually  the  cheapest  for 
tunnelling,  owing  to  the  absence  of  lining, 
and  the  power  of  saving  labour  by  the  use  of 
gunpowder.  Tunnelling  in  day  is  freqacntlj 
attended  with  formidable  difficulties  which 
render  it  very  expensive.  It  is,  when  tongh, 
a  difficult  material  to  remove,  blasting  being 
of  no  use,  and  spades  and  pick-axes  being 
almost  inapplicable.  In  such  cases  hatchets 
may  be  used  to  advantage,  but  cross-cat  ssm 
answer  best  Tunnels  formed  through  chilk 
are  often  impeded  by  faults  or  cavities  filled 
with  wet  gravel  or  sand,  which  pour  a  flood  of 
Bemifluid,matter  into  the  excavation  as  soon  as 
they  are  cut  into.  The  irruption  of  sacb  loose 
materials,  as  well  as  of  water  alone,  has  in 
many  cases  occasioned  difficulties  almost  in- 
surmountable. Loose  sand  is  perhaps  the 
most  difficult  stratum  that  can  be  met  with  in 
tunnelling,  but  it  has  been  in  several  instances 
sucoessftiUy  passed  through. 

Short  tunnels  are  occasionally  excataU'J 
from  the  ends  only,  but  those  of  considerable 
length  are  usually  formed  by  sinking  veiticAl 
shafts,  about  nine  feet  in  diameter,  down  to 
the  level  of  the  tunnel,  and  excavating  in 
each  direction  from  the  bottom  of  each  abaft, 
until  the  several  parties  of  woricmen  meet  in 
the  intermediate  portions.  By  tliis  meant 
the  work  can  proceed  at  any  required  number 
of  points  or  fiioes,  so  as  to  bring  the  execution 
of  the  tunnel,  whatever  may  be  its  length, 
within  a  moderate  period  of  time.  The  num- 
ber of  woridng  shafts  in  a  given  lengtJi  of 
tunnel  is  determined  by  tlie  nature  of  th(^ 
ground  and  the  time  allowed  for  excavation. 
Besides  the  working-shafts  there  are  usoaUv 
small  air-shafts  of  three  or  four  feet  diameter 
to  prevent  the  accumulation  of  foul  air  in  the 
workings  of  the  tunnel.  In  very  long  tnnntJs 
one  or  more  large  shafts  are  desirable  fur  the 
purpose  of  ventilation,  and  also  to  admit  Aome 
degree  of  light  When  a  complete  hikk 
lining  is  required,  the  bottom  is  the  part  first 
built,  and  it  is  completed  by  a  course  of  stone 
laid  along  each  side,  at  the  point  where  the 
side  walls  spring  from  it 

Tke  Thttme$  TVimet— Many  prqjeots  hare 
been  started  for  making  a  tunnel  onder  the 
Thames  ;  but  the  only  one  put  into  socceasftii 
operation  is  that  for  which  an  act  was  obtained 
in  1824,  with  Mr.  (afterwards  Sir  M.  I) 
Brunei  as  the  engineer.  OperatioDs  «eis 
commenced  early  in  1825  by  the  coostnocioo 
of  a  shaft  50  feet  in  diameter,  at  a  distaaes 
of  150  feet  firom  the  90vth  aids  of  the  th^t 
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at  a  point  about  two  miles  below  London 
Bridge.    A  similar  shaft  was  stink  on  the 
north  side  of  the  river.    The  excavation  for 
the  tnnnel  was  an  oblong  square,  38  feet  wide 
and   22  feet  6  inches  high,    presenting    a 
sectional  area  of  865  square  feet.    The  shield 
by  which  the  excavation  was  effected  consisted 
of  twelve  massive  frames  of  iron,  placed  side 
by  side,  and  capable  of  being  slid  forward  for 
a  short  distance  independently  of  each  other. 
The  whole  apparatus  may  be  compared  to  a 
massive  cofferdam  laid  on  its  side,  and  capable 
of  being  moved  forward  by  the  action  of  screws 
abutting  against  the  end  of  the  completed 
brick- woric,  which  followed  it  up  closely.  Each 
frame  of  the  shield  consisted  of  three  stories, 
each  of  which  formed  a  cell  large  enough  for 
one  man  to  work  in  conveniently.    The  ar- 
rangements for  supporting  the  wet  clay  of  the 
Thames  bed  while  the  brickwork  was  being 
prepared,  were  of  a  very  ingenious  description. 
The  excavation  of  the    tunnel  was  com> 
menced  in  January,  1826,  in  a  stratum  of 
clay ;  but  several  irruptions  of  the  river  took 
place ;   one,  in  1828,  was  so  serious  in  its 
consequences  that  the  Company  did  not  re- 
sume  operations  till  1835.     The  tunnel  is 
1200  feet  in  length  between  the  two  shafts  on 
the  opposite  banks  of  the  river.    It  was  not 
until   1843  that    the    Thames  Tunnel  was 
opened  for  foot  passengers. 

This  grand  undertaking  has  altogether 
failed  to  realise  the  commercial  anticipations 
of  its  projectors.  It  has  been,  and  still  is, 
HtUe  more  than  a  penny  '  lion '  of  London  ; 
nor  is  it  easy  to  see  any  probability  that  it 
will  acquire  trading  importance. 

TURF.  A  few  details  respecting  tiuf  YnH 
be  found  under  Fuel  and  Peat. 

TURIN  is  the  name  not  only  of  the  ci^ital 
of  the  Sardinianr  dominions,  but  also  that  of 
a  division  of  the  continental  territory  of  the 
kingdom  of  Sardinia.  This  division  has  many 
provinces,  which  vary  in  produce  and  industiy. 
In  Pignerol,  com,  excellent  fruits,  good  wine, 
chestnuts,  and  silk,  are  the  chief  products. 
The  forests  are  extensive,  and  there  are  many 
factories  of  silk,  woollen,  and  leather.  In  the 
province  of  Torino^  extensive  forests  and 
pastures,  abundant  wheat -crops,  wine,  and 
silk,  form  the  elements  of  the  wealth  of  this 
country;  iron,  vitriol,  marble,  and  lime,  are 
the  chief  minerals.  The  industrial  and  com- 
mercial activity  is  considerable.  The  province 
of  Sum  produces  com,  wine,  flax,  hemp,  and 
mulberries ;  and  there  are  manufactures  of 
leather,  gloves,  and  thread.  In  the  province 
of  Ivrea  the  soil  produces  abundantly  com, 
excellent  wine,  and  hemp.  The  pastures  are 
good  and  cattle  very  numerous;  silk  is  an 


important  product  Iron,  copper,  marble, 
slate,  and  building  stone,  are  the  chief  mine- 
rals. In  the  capital,  Turin  or  Torino,  the 
manufactures  comprise  woollen  cloths,  silks, 
hosiety,  hats,  gloves,  optical  instruments, 
chocolate,  liqueurs,  tobacco,  leather,  paper, 
earthen,  and  china-ware,  carriages,  arms,  and 
tapestry 

TURKEY.  The  large  but  ill-organised 
Turkish  Empire  is  composed  of  many  distinct 
portions,  the  produce,  industry,  and  commerce 
of  which  have  been  briefly  noticed  under 
various  headings  relating  to  those  districts 
and  provinces.  We  may  however  state  that 
the  value  of  the  British  produce  and  manufac- 
tures exported  in  1840,  to  European  Turkey, 
exclusive  of  Wallaehia  and  Moldavia,  was 
2,371,669. 

Of  Turkish  industry,  we  have  had  a  few  oppor- 
tunities of  judging  at  the  Great  Exhibition. 

TURKEYHONE  is  a  slaty,  grayish, 
opaque,  soft  kind  of  stone,  found  in  various 
parts  of  Europe  and  Asia.  It  is  composed  of 
silica,  lime,  alumina,  and  carbonic  acid. 
When  cut  and  polished,  it  is  used  for  sharp- 
ening small  cutting  instruments.     [Grind- 

STOHES.] 

TURMERIC  comprises  many  species  of 
the  Curcuma  genus  of  plants.     Of  the  broad- 
leaved  Turmenc,  the  tubers  are  aromatic,  and 
are  used  by  the  Hindoos,  not  only  as  a  stimu- 
lating condiment  and  a  medicine,  but  as  a 
perfume.     Its  sensible  properties  are  much 
like  those  of  ginger,  but  not  so  powerful.    It 
is  employed  in  the  East  in  cases  of  disease, 
as  colic,  cramp,  torpor,  &c.,  where  stimulants 
are  required.    It  is  a  native  of  JBengal,  China, 
and  various  other  parts  of  Asia,  and  of  the 
Asiatic  Islands.    Some  of  the  other  species  . 
yield  a  kind  of  ginger,  and  some  a  kind  of 
arrowroot.   The  common  Turmeric  is  occasion- 
ally wild,  and  it  is  also  extensively  cultivated 
in    China,  Java,    Malacca,  and  in    Bengal, 
prospering  in  a  moist  but  not  swampy  soil. 
The  Chinese  sort  is  most  esteemed,  rather  on 
account  of  its  superior  richness  in  colouring 
matter  than  from   any  other  cause.      Two 
varieties  are  found  in  commerce,  the  Round 
Turmeric  and    Long  Turmeric.      Turmeric 
possesses  an  acrid  volatile  oil  and  a  colouring 
matter.     It  is  used  on  account  of  the  latter 
principle  as  a  dye.    The  volatile  oil  gives  it 
aromatic  qualities,  which  render  it  useful  in 
languid  habits,  where  digestion  is  difficult  and 
the  circulation  slow.    It  is  of  some  importance 
as  a  dye ;  but  it  is  as  a  condiment,  both  in 
the  East  and  in  Uiis  country,  that  it  merits 
notice,  as  it  is  an  ingredient  in  all  curry 
powdert  and  curry  pastes, 

TURNING  is  the  process  of  giving  a  cir- 
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enlar  form  to  wood  and  other  mftterials,  Vj 
means  of  a  lathe  and  cutting  tools,  as  in  wood 
and  metal  taming ;  or  by  the  thrower's  wheel 
(which  is  also  a  species  of  lathe)  and  shaping 
instroments,  as  in  the  manufacture  of  earthen- 
ware. The  lathe  may  be  described  as  a 
machine  fbrmoving  the  material  to  be  wrought 
in  such  a  manner  that,  being  fixed  opposite 
to  the  tool,  any  point  in  the  ciroumfetence 
will  act  upon  the  whole  circle  in  precisely  the 
same  way 

Of  all  the  publications  which  have  appeared 
relating  to  the  mechanical  arts,  there  are  few 
that  we  can  rank  with  the  late  Mr.  HoHzapfel's 
work  on  turning ;  for  elaborate  details, 
profhse  illustrations,  and  instructive  ooUaieral 
information,  it  may  almost  be  said  to  exhaust 
the  subject  to  which  it  relates. 

TURNTABLE.  The  ttamiablet,  or  circular 
iron  plates  seen  at  most  of  the  principal 
ndlway  stations,  are  platforms  on  which  a 
locomotive  or  carriage  can  be  placed  in  order 
to  be  turned  round  in  direction ;  the  platform 
rotates  on  a  central  axis,  and  the  road  accom. 
panics  it.  Where  only  a  locomotive  or  an 
ordinary  railway  carriage  are  placed  on  the 
turntable,  the  latter  need  not  be  of  great 
diameter ;  but  in  the  instances  where  both  a 
locomotive  and  its  tender,  or  such  long 
carriages  as  are  now  used  on  the  North  Kent 
and  the  North  Woolwich  Railways,  are  to  be 
reversed,  the  turntable  must  be  of  very  large 
diameter.  A  description  has  been  lately  given 
at  a  meeting  of  the  InstUuiion  of  Civil  JBngi- 
neersj  of  a  turntable  42  feet  in  diameter,  used 
on  the  Bristol  and  Exeter  Railway.  This 
turntable  worked  on  a  ball-pivot,  and  consisted 
of  two  central  cast  iron  arms,  or  brackets, 
which  carried  at  their  extremities  hollow 
wrought  iron  transverse  girders  for  supporting 
the  longitudinal  timber  beams,  forming  a 
framing  on  which  were  placed  the  rails— 'the 
outer  ends  being  supported  by  other  girders 
attached  to  the  traversing  wheels,  which 
were  3  feet  in  diameter.  It  afforded  a  perfect 
and  equal  bearing  throughout  its  entire  length, 
not  being  depressed  more  than  half  an  inch 
when  the  leading  wheels  of  the  engine  struck 
the  table ;  and  an  engine  and  tender,  together 
weighing  forty  tons,  were  turned  by  the  driver 
and  stokei  in  three  minutes.  Tables  on  this 
principle  have  been  erected  both  at  Bristol 
and  Exeter,  and  the  cost,  with  the  foundation, 
has  been  about  400/.  each. 

TURPENTINE.  The  common  turpentine 
of  commerce  is  imported  Arom  America  in 
barrels  and  casks.  It  is  a  stiff,  adhesive, 
honey-like  paste,  midway  between  the  solid 
and  the  liquid  state.  It  consistR  of  two  very 
different  component  parts :  a  dear  transparent 


liquid,  which  constitutes  oil  or  et$ence  ol 
turpentine;  and  a  yellowish  or  brownish  solid 
which  forms  common  resin.  The  separation 
of  these  two  substances  is  effected  at  the 
turpentine  works,  of  which  there  are  several 
in  this  country.  The  thick  turpentine  is  pat 
into  a  still  and  exposed  to  heat;  it  first  melts 
into  a  liquid,  and  then  the  essential  or  oily 
portion  rises  in  vapour,  leaving  the  resinous 
portion  still  liquid.  The  vapour  leaves  the 
still,  and  passes  through  a  refidgerator  or 
cooling  vessel,  whereby  it  is  brought  to  a 
liquid  form.  When  the  residue  is  removed 
ftom  the  still,  it  forms  hUu:k  resin  or  yiUow 
resiUf  according  to  the  kind  of  torpentine 
which  had  been  employed. 

The  turpentine  imported  in  the  last  thre ' 
years  amounted  to  the  following  quanUties;-* 

184S 401,787  cwtfi. 

1849 412,042    „ 

1850 484,621    „ 

TURQUOISE.  This  beautiful  mineral 
occurs  in  masses;  it  has  a  greenish  blue 
colour,  and  is  usually  opaque.  It  is  found  in 
alluvial  clay,  near  Nishapoor  in  Persia.  It 
consists  chiefly  of  phosphate  of  alumina. 

TURRET  or  toweret  ia  used  as  the  diminn- 
tive  of  tower,  and  denotes  that  what  is  bo 
described  is  small  in  comparison  with  the 
main  structure,  of  which  it  forms  a  pan. 
Turrets  are  frequentiy  attached  to  one  or 
more  of  the  angles  of  a  tower,  and  contain  a 
winding  stair  leading  to  the  roof  of  the  tower. 
Sometimes  they  are  formed  on  the  upper  part 
only  of  a  building. 

TUSCANY.  About  one-sixOi  part  of  tliis 
Italian  State  is  planted  with  vines  and  olive- 
trees;  another  sixth  is  cultivated  as  arable 
land ;  nearly  two-sixths  are  either  forests  or 
plantations  of  chestnut-trees,  which  afford 
food  to  the  population  of  the  moontains; 
and  nearly  as  much  again  is  pasture  land. 
The  most  common  way  of  letting  land  is  on 
the  *  metayer'  system,  by  which  tho  fanner 
finds  half  the  seed  and  implementSt  and 
gives  the  owner  half  the  produce  in  kind; 
the  landlord  stocks  the  farm,  and  a  valuation 
is  given  to  the  farmer,  who  is  to  make  all  good 
on  leaving. 

Tuscany,  besides  the  usual  agricultonl 
crops,  produces  wine,  oil,  and  silk.  The  other 
articles  of  native  produce  exported  are— friu^ 
of  various  sorts,  lamb  and  kid  akins,  pou^b, 
timber,  eoik,  juniper -berries,  marble  and 
alabaster,  iron  ttom  Elba,  borax,  salpboTi 
alum,  and  anchovies,  which  are  fished  otf  tie 
coast.  Neatly  the  whole  trade  of  Tuscany 
with  other  ooimtties  ia  carried  on  throu^k 
the  port  of  Leghorn.  The  mineral  prodnctt 
are^iron,  ttom  the  island  of  Elba,  tiio  a«or 
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which  is  smelted  and  cast  on  the  mainland, 
at  Geeina,  Yalpiana,  and  Follonica ;  copper, 
lead,  marble,  snlphur,  rock-salt,  alabaster, 
and  alum.    Sea-salt  is  made  chiefly  in  Elba. 

The  mannfaotores  of  Tuscany  consist  of 
iroollen,  hempen,  and  linen  cloths;  woollen 
caps  for  the  Levant;  silk  stufl^,  paper,  glass, 
leather,  wax;  coral,  which  is  gathered  on  the 
coast  of  Barbary  and  worked  at  Leghorn; 
iron-ware,  alabaster  vases,  and  other  orna- 
ments, wrought  atYdlterra;  china  and  delft 
ware.  The  straw-plat  manufacture  has  de- 
clined gteatly  of  late  yettrs; 

The  exports  of  British  produce  and  manu- 
factured to  Tuscany  in  1849,  amounted  in 
value  to  777,2781. 

TUTENAG,  is  an  alloy  used  in  China  in 
the  manufacture  of  the  Oong.  It  is  white, 
resembling  silver  in  appearance,  Imd  is  very 
sonorous  when  struck.  It  consists  of  copper 
40,  zinc  25,  nickel  82,  iron  8.  It  is  suscepti- 
ble of  a  fine  polish,  and  does  not  readily 
tarnish.  At  common  temperatures,  and  even 
at  a  red  heat,  it  is  malleable,  but  when  heated 
to  whiteness  it  id  rendered  brittle.  The  com  • 
position  is  nearly  the  same  as  that  of  German 
Silver. 

TYPE-FOUNDING.  In  the  article  Panrr- 
nvG  a  general  view  id  given  of  the  various 
steps  in  the  invention  of  typography,  or  the 
art  of  printing  from  moveable  types,  and  a 
brief  notice  of  the  individuals  whose  ingenuity 
contributed,  more  or  less,  to  the  perfection  of 
the  process  of  type-founding.  Most  of  the 
early  printers,  in  England  as  well  as  on  the 
Continent,  were  accustomed  to  cut  and  oast 
their  own  types.  It  has  since  become  a 
separate  business 

The  first  and  most  important  operation  of 
a  type-foundTy  is  the' formation  of  \hepunchet, 
which  are  well-tempered  pieces  of  steel,  each 
of  which  bears  on  its  surface  a  single  letter, 
formed  with  the  greatest  possible  accuracy  by 
flling,  cutting,  and  punching  the  hollows  with 
Smaller  punches.  Thd  face  of  the  punch 
exactly  resembles  that  of  the  finished  type, 
the  letter  being  reversed,  and  in  high  relief. 
The  punch-cutter  has  to  exercise  great  care 
and  judgment  for  making  the  letter  of  pre- 
fclsely  the  right  size,  form,  and  thickness,  so 
that  it  may  range  well  with  other  letters  of  the 
same  Fount,  or  set  When  the  punch  is  com- 
pleted and  hardened,  it  is  struck  into  a  piece 
of  copper,  which,  when  it  has  received  the 
impression  from  the  end  of  the  punch,  is 
called  a  Matrix,  and  forms  a  mould  for  the 
face  of  the  type. 

The  Mould  for  casting  the  type  consists  of 
two  halves,  each  of  which  is  made  of  steel, 
and  attached,  for  convenience  of  holding,  to  a 


piece  of  wood.    The  two  halves  of  the  mould 
are  so  formed  that  they  may  be  ipstantane- 
ously  fitted  together,  leaving  a  square  funnel- 
shaped  opening  at  the  top,  by  which  the  type- 
metal  is  poured  into  the  mould  to  form  the 
body  of  the  type,  with  the  matrix  at  the 
bottom  to  form  the  letter  or  face.    The  two 
halves  of  the  mould  are  capable  of  a4iust- 
ment  to  the  varying  widths  of  the  letters. 
The  type-metal  is  usually  melted  in  a  small 
cast-iron  pot,  set  in  brickwork  with  an  en- 
closed fire  under  it,  and  is  poured  into  the 
mould  by  a  very  small  ladle.    The  caster 
then  jerks  the  mould  quickly  upwards  by  a 
peculiar  motion  of  his  arm,  and   thereby 
expels  the  air,  and  forces  the  fluid  metal  to 
enter  the  cavities  of  the  matrix.    Some  foun- 
ders use  a  small  force-pump    to  aid   this 
operation.    When  the  metal  is  set,  the  caster 
removes  the  pressure  of  a  long  curved  spring 
which  is  attached  to  the  bottom  of  the  mould, 
and  thereby  separates  the  matrix  fh)m  the 
face  of  the  tyi)e.    The  mould  is  then  opened, 
and  the  type  is  removed  by  the  application 
of  a  hook  attached  to  the  upper  part  of  the 
mould. 

When  the  types  leave  the  caster,  each  of 
them  has  a  small  block  of  metal  attached  to 
the  shank,  or  body  of  the  type,  being  that 
which  filled  the  throat  or  flannel  of  the 
mould.  These  are  removed  by  a  boy.  The 
next  operatioii  is  that  of  rubbing  the  fiat 
sides  of  the  types  upon  a  piece  of  gritstone. 
The  types  are  then  set  up  by  boys  in  long 
rows  or  lines,  and  these  are  firmly  secured 
in  long  frames,  which  hold  them  together 
while  the  dresser  scrapes  or  polishes  the  flat 
surface  which  form  the  top  and  bottom  of  the 
body,  and  cuts  a  groove  or  channel  along 
their  lower  ends  by  means  of  a  small  iron 
plane.  While  they  are  in  the  frame  the  types 
are  also  bearded,  an  operation  which  consists 
in  planing  away  to  a  bevel  the  upper  angle  of 
the  body  at  the  feet  of  the  letters.  After 
dressing,  the  types  are  tied  up  in  such  lines 
as  may  be  convenient,  and  the  proportionate 
numbers  of  every  type  of  which  a  foimt  con- 
sists are  selected.  All  the  types  belonging  to 
one  fount  are  distinguished  by  one  or  more 
grooves  or  nicks  across  the  lower  edge  or 
bottom  face  of  the  body,  by  which  simple 
contrivance  the  compositor  is  enabled  to  pick 
up  the  types  and  place  them  all  upright 
without  looking  at  the  letter.  These  nicks 
are  formed  by  the  insertion  of  one  or  more 
wires  in  the  mould.  Four  casters  and  two 
boys  can  cast,  break,  and  rub  2,000  types  in 
an  hour. 

The  composition  of  type-metal  greatly 
varies ;  the  chief  component  however  is  lead. 
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alloyed  by  one  or  more  of  the  following  metals 
— ^iron,  antimoDy,  copper,  brass,  tin,  and  bis- 
muth. 

As  the  several  letters  of  the  alphabet  are, 
in  common  printing,  required  in  very  different 
proportions,  the  number  cast  of  each  letter  in 
a  fount  needs  to  be  carefully  regulated.  The 
proportions  vary  in  diffisrent  languages,  and 
in  different  kinds  of  woik ;  but  for  ordinary 
English  book-work  they  are  about  as  follows : — 


a 

8,500 

n 

8,000 

ff 

400 

b 

1,000 

0 

8,000 

fi 

600 

c 

8,000 

P 

1,700 

fl 

200 

d 

4,400 

q 

500 

ffi 

150 

e 

12,000 

r 

0,200 

ffl 

100 

f 

2,500 

s 

8,000 

aa 

100 

g 

1,700 

t 

0,000 

OP 

00 

h 

6,400 

u 

3,400 

t 

4,500 

• 

1 

8,000 

v 

1,200 

V 

800 

• 

J 

400 

w 

2,000 

m 
m 

000 

k 

800 

X 

400 

• 

2,000 

I 

4,000 

y 

2,000 

1 

700 

m 

3,000 

z 

200 

The  names  of  the  various  founts,  beginning 
with  the  smallest  and  ending  with  one  of  the 
largest  used  in  ordinary  book  printing,  are — 
Diamond,  Pearl,  Bubjf,  Nonpareil,  Minion, 
Brevier,  Bourgeois,  Long  Primer,  Small  Pica, 
Pica,  English,  Oreai  Primer.  Larger  founts 
than  any  of  these  are  occasionally  used. 

At  the  Great  Exhibition,  Messrs.  Miller 
and  Richards  have  displayed  type  still  smaller 
than  Diamond,  and  said  by  them  to  be  the 
smallest  ever  made  in  this  country.  The 
name  of  Brilliant  is  given  to  it  Gray's  Elegy 
(32  verses),  printed  in  this  type,  occupies  a 
space  rather  less  than  4  inches  by  3. 

The  following  details  have  recently  been 
given  concerning  the  types  for  printing  the 
Great  Exhibition  Catalogues :— "The  first  step 
towards  the  accomplishment  of  this  vast  un- 
dertaking was  the  creation  of  the  type  neces- 
sary to  print  four  editions — and  Messrs.  Clowes 
and  Sou,  being  type-founders  as  well  as 
printers,  came  to  the  resolution  of  having  the 
whole  of  the  type  cast  specially  for  the  pur- 
pose. Their  first  effort  was  directed  to  pro- 
duce the  type  for  the  small  English,  French, 
and  German  catalogues ;  the  quantity  cast  for 
the  purpose  was  16,000  lbs.  For  the  large 
and  illustrated  edition  they  have,  in  addition 


to  their  own  foundries,  employed  those  of 
Messrs.  Figgins,  Messrs.  Bezley  and  Co.,  tod 
Mr.  Caslon,  of  London,  and  Mestfs.  Miller 
and  Richards,  of  Edinburgh.  The  joint  ex- 
ertions of  these  firms  have  added  25,000  Ihs. 
more  to  the  general  stock  set  vpaii  for  this 
vast  undertaking ;  making  a  total  of  41,000 
lbs.  The  casting  of  this  large  quantity  of 
type  gave  employment  to  250  perBons  for  ten 
weeks.  The  number  of  separate  pieces  in  2d 
tons  of  type  amounts  to  upwards  of  26  millioas 
and  each  type  or  piece  of  metal  passes  throagh 
the  hands  of  five  persons  in  the  process  of 
manufacture.'* 

TYROL.    In  this  very  interesting  ooontzy 
the  most  fertile  lands  are  in  the  valleji  of 
the  Inn  and  of  the  Adige.    Wheat,  rye,  baricr, 
and  oats  are  cultivated ;  in  some  parts  back- 
wheat  is  grown ;  and  miUet  is  also  grown,  bot 
not  extensively.    Indian  com  is  the  prineipil 
object  of  agriculture  in  the  sontbem  vsUeys, 
and  potatoes  are  nearly  as  much  cultivated  is 
in  the  northern.  Hops  grow  wild,  and  tobiMO 
is  cultivated  to  some  extent  in  the  soothen 
valleys.    Flax  and  hemp  are  grown.    Fruit- 
trees  abound  in  the  southern  valleys,  sad 
large  quantities  of  fruit  are  exported  to  Ba- 
varia.   Near  Trent  are  plantations  of  fig-tre«s, 
and  at  Roveredo  chestnuts  are  very  common. 
In  these  parts  are  also  plantations  of  oliT^ 
trees  and  mulberry -trees.     A  oonsidasbl« 
quantity  of  silk  is  annually  collected.   Oa 
the  banks  of  the  Lago  di  Guarda  are  plsnu- 
tions  of  oranges.    Wine  is  made  in  Isr^ 
quantities,  and  some  sorts  are  very  good,  bat 
they  do  not  keep.    Gold,  silver,  and  copper 
are  found;    lead,  iron,  calamine,  and  rosl 
mines  are  worked.     There  are   productiM 
mines  of  rock-salt  near  Hall,  below  loo^ 
bruok.    In  the  southern  districts  thero  is  > 
valuable  kind  of  white  marble  which  is  moeb 
worked. 

Though  the  inhabitants  are  extremely  is- 
dttstrious,  Tyrol  is  not  a  manuftctunsg 
countiy.  The  women  spin  flax,  weave  liseoi 
knit  caps  and  stockings,  make  baskets  sixi 
straw  hats;  the  only  manufaetores  of  soy 
importance  are  carried  on  in  the  cbief  towns. 
The  transit  trade  of  Tyrol  is  contid«»bl«» 
and  much  facilitated  by  the  admirable  toe^ 
Many  of  the  inhabitants  annually  inignt«  •• 
pedlars  or  hawkers. 
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UIiMIG  ACID,  or  UliMINE.  Some  trees, 
•nd  more  especially  the  elm,  when  it  is  old, 
secrete  a  liquid  which  dries  as  it  exudes ;  the 
residue  consists  principally  of  mucilaginous 
Tnatt^y,  with  some  carbonate  or  acetate  of 
potash,  and  eventually  the  mucilaginous  mattei* 
undergoes  a  change,  and,  combining  with  the 
potash,  forms  a  substance  which  was  first 
examined  by  Vauqnelin  and  Klaproth,  and 
Dr.  Thomson  gave  it  the  name  of  Uhnm.  It 
is  of  a  deep  brown  colour,  very  brittle,  and 
breaks  in  angular  firagmenis,  and  is  almost 
insolnble  in  water.  It  may  be  procured  from 
soils,  rotten  leaves,  bog-earth,  wood-soot,  or 
turf.  It  is  an  important  element  in  manures 
and  soils ;  and  what  is  called  mou-unUer  owes 
its  peculiar  properties  to  its  presence.  It  is 
a  powerful  manure,  especially  when  combined 
with  lime  or  with  ammonia. 

ULTBAMABINE,  is  a  well-known  blue 
pigment  of  extraordinary  beauty  and  great 
peimanence. 

Ultramarine  was  originally  prepared  from 
the  U^  lazuli  or  lazuUU,  This  mineral 
presents  itself  in  small  masses  of  granular 
straetore,  in  a  rock  of  heterogeneous  etruc- 
tore ;  tbds  rock,  which  in  commerce  is 
called  ioptf,  sells  for  a  higher  or  lower  price 
for  pigments  according  to  the  proportion  of 
lazolite  which  it  is  found  to  contain.  The 
most  perfect  specimens  of  lazulite  are  used 
as  gems ;  while  the  less  perfect  are  used  in 
the  preparation  of  ultramarine.  The  lazulite 
is  made  red  hot,  quenched,  pounded  to  powder, 
washed,  dried,  made  into  a  paste  with  pure 
linseed  oil  and  certain  resinous  substances, 
kneaded,  diffused  in  hot  water,  and  allowed 
to  settle  until  the  ultramarine  (leaving  all 
the  other  ingredients  )  falls  to  the  bottom.  The 
whole  of  these  processes  require  great  care. 

This  colour  is  now  prepared  at  a  very 
moderate  price,  and  equal  in  beauty  to  that 
obtained  from  the  lazulite.  M.  Gmelin  of 
Tdbingen  considers  that  sulphuret  of  sodium 
is  the  colouring  principle  both  of  the  natural 
mineral  and  the  artificial  products.  The  arti- 
ficial ultramarine  is  stated  to  be  prepared  by 
adding  freshly-predpitated  silica  and  alumina, 
mixed  with  sulphur,  to  a  solution  of  caustic 
soda,  and  the  mixture  is  to  be  evaporated  to 
dryness:  the  residue  is  put  into  a  covered 
crucible  and  exposed  to  a  white  heat,  by 
which,  when  the  air  has  partial  access  to  it,  a 
dark  pure  blue  mass  is  obtained.    The  pro- 
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duct  is  then  reduced  to  impalpable  powder. 
The  proportions  of  materials  to  be  used  are, 
about  86  silica,  3d  alumina,  24  soda,  and 
3  sulphur. 

UMBEB,  is  an  ore  of  iron  and  manganese, 
employed  as  a  brown  pigment.  The  stmotore 
is  earthy,  and  the  colour  varied  from  red  to 
brown.  It  occurs  in  beds  with  brown  jasper 
in  the  Isle  of  Cyprus. 

UNGUENTS.      [OlRTMBNTS.] 

UNITED  STATES.  The  following  de- 
tails  will  illustrate  a  few  among  the  many 
aspects  under  which  the  produce,  industry, 
and  commerce  of  the  United  States  of  America 
present  themselves  to  our  notice. 

In  the  year  ending  June  1650,  the  United 
States  imported  247,961  tons  of  bar  iron,  14,706 
tons  of  hammered  iron,  10,104  tons  of  scrap 
iron,  and  74,874  tons  of  pig  iron.  New  York 
exported  4,844,574  dollars'  worth  of  produce 
and  commodities  in  that  year,  more  than  two- 
fifths  of  which  went  to  Liverpool  alone. 
The  cotton  exported  in  the  same  year  was 
685,381,604  lbs.,  being  far  below  the  average 
of  recent  years. 

The  e3q»orts  from  the  United  States  in  the 
year  ending  June  1849  amounted  in  value  to 
145,755,820  dollars  of  which  two  thirds  were 
in  United  States'  vessels.  The  imports  (pay- 
ing duty)  in  the  sameperiod  were  147,857,439 
dollars;  of  which  five-sixths  were  in  United 
States' vessels.  The  domestic  exports  were 
thus  made  up: — 

Dollar 

Produce  of  Fisheries  (fish,  fish- 
oil,  spermaceti,  whalebone, 
(fee 

Produce  of  Forests  (timber, 
bark,  dyes,  potash,  turpen- 
tine, tar,  d^c.) 

Produce  of  Agriculture  (cattie,\ 
meat,  butter,  cheese,  com,  I  111,059,378 
cotton,  &0.)  .        .        .        j 

Manufactures  and  Miscellaneous,    13,141 ,929 


^1 


2,547,654 


5,917,994 


132,666,955 
The  remainder  of  the  exports(aboiit  18,000,000 
dollars)  were  re-exported  foreign  commodities. 

More  than  half  of  the  entire  exports  of  do- 
mestic produce  were  sent  to  Great  Britain. 

In  the  next  following  year,  that  is,  the  year 
ending  June  1850,  the  exports  of  domestic 
produce  from  the  United  States  wasl  86,946,912 
dollars,  of  which  Great  Britain  and  its  depen- 
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dendes  took  the  enormous  value  of  81,687,051 
dollars;  considerably  more  than  half  of  which 
was  comprised  in  the  single  article  of  cotton. 
The  following  table  shows  the  progress  of 
the  population  and  wealth  of  New  York: — 


Value  of  Real  and 

Y^r. 

Popi^Ution. 

i>ief»pna|  Kf  utc 

1800  . 

...    00,489.... 

24,486,870  doUaxs. 

1810  . 

. . .    03,878  . . . . 

69,530,758     „ 

1820  . 

. . .  128,706  . . . . 

69,530,578     m 

18Sd  . 

....  1064)86  .... 

.  101,160,040     „ 

1830  . 

....  1202,588  ... 

.  126,288,518     „ 

1636  . 

. . .  270,089  . . . . 

216,728,708     „ 

184P  . 

. . . .  812,852  . . . 

.  262,848463     „ 

184d 

. . . .  371,223  . . . 

.  289,938,317     „ 

1850  , 

....  517,649  ... 

.  256,217,088     „ 

To  show  how  the  -rarioos  gfAt«9  of  t^e  Ame- 
rican Union  stand  related  in  respec^  to  ship- 
building, we  give  the  |iumbej»  for  the  year 
ending  June  1850 : — 


SUtea. 


Maine 

New  Hampshire .... 

Vermont 

Massachusetts   .... 

Bhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

District  of  Columbia 
Virginia  ......... 

N.  Carolina 

Georgia 

ilorida 

Alabama ......... 

Louisiana 

Kentucky 

Missouri 

Illinois 

Ohio 

Michigan 

Texas 

Oregon 


Total 


6 

1 
2 
1 

1 
32 

3 
31 

1 

4 


3 


4 
34 
5 
1 
16 
S 
1 


159 


326 
10 

\ 
121 

14 

43 

224 

57 

185 

16 

150 

8 

34 

33 

6 

2 

8 

24 

34 

5 

13 

31 

14 

1 

2 


1,356 


94,211  73 

13,914  ^^ 

77  41 

35,8.16  14 

3,537  15 

4,8X9  79 

58,342  73 

6,201  68 

21,409  93 

1,813  82 

15,904  80 

288  17 

3,534  04 

2,691  55 

m  82 

79  75 

118  66 

1,562  38 

6,460  69 

1,353  82 

1,091  21 

'^214  62 

^061  63 

105  64 

122  42 


270,117  80 


In  tlie  year  ending  June  1650,  the  merchant 
ships  which  left  porta  of  the  United  States 
amounted  to  18,195|  of  which  8379  wereAme- 
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riean  and  9816  foreign.  The  tonnage  of  these 
vessels  was  4,361,002  tons.  The  total  of  the 
crews  entered  as  belonging  to  those  vessels 
was  195,871.  From  New  York  alone  the 
number  of  ships  cleared  was  no  less  than 
2818,  of  1,106,070  tons.  In  the  first  nine 
months  of  1850,  there  were  19  stei^  ships 
ap4  18  sailing  vessels  launched  at  New  Yoii; 
and  at  the  end  of  tha^  period  there  were  19 
other  steamers  and  12  other  sailing  vessds 
biiil^ing.  The  numbers  of  passeng^  irtndi 
hayp  arriyed  at  New  York  during  the  last  ten 
years  are  as  follow : — 

Vtat  B§f»p>««i.  V«id«. 

1841     67,337  2,113 

1842  ..........       74,949  1,960 

1843 46,302  1,832 

i844 Pl,002  2^ 

1846  ....; 82,900  2jM 

ia4« 115,230  V^'fl 

1847     i.     166,110  8,147 

1848  ..........     191,909  3,060 

1849     ....;     221,799  3,287 

I860 126,287  3,499 

;,143,885  ^,384 

In  June  1860  the  length  of  the  inland  hmQ 
routes  in  the  United  States  Tnot  iaeladiag 
Oregon  and  Galxfomia)  was  178,672  nv^»i 
and  the  annual  transport  on  thota  rosdi 
amounted  to  46,641,423  miles.  The  n«mb« 
of  post  offloes  in  the  United  States  m  ^ 
month  was  18,417. 

On  January  1, 1861,  the  length  of  ^tflnyt 
in  the  United  States  amounted  to  nearij  9000 
miles,  and  the  cost  to  upvraids  of  6O,0aQ,a»t 
sterling.  They  wei«  distributed  smoqg  »« 
states  hi  the  following  ratios: — 

Miles.  Coat. 

New  York....  1402  ..  36,202,060  ddltf* 
NewHampshire,  452  ..  16,046,080     « 
Rhode  Island.      60  ..     2,614,484     n 

Maine 220  ..     6,765,618     « 

Vermont....  348  ..  10,038,897  n 
Massachusetts  1056  . .  48,235,997  „ 
Connecticut..  513  ..  16,246,508  p 
New  Jersey..  259  ..  8,226,000  n 
Pennsylvania.  017  ..  86,008,038  » 
Delaware....  17  ..  600,000  „ 
Maiyland....     322  ..  13,044,172     „ 

Virginia 884  . .     7,378,849     m 

NorthCarolina,  249  ..  4,000,009  n 
SouthCarolina,   271   ..     6,243,679     n 

Georgia 716  ;.  1M72,M6     ,. 

Alabama 114  ..       •50,000     « 

Florida 54  ..        «»0,000     r, 

Mississippi  . .  00  . .  795,600  , 
Louisiana....  89  ..  608,000  n 
Tennessee ...      33  . .       W0»000     n 
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Milei.  Cost 

Kentacky....  77  ..  1^0,000 dollars. 

Indiana 219  . .  4,600,000      „ 

Ohio 450  ..  7,268,793      „ 

IlUnois 117  ..  2,100,000      „ 

Michigan....  352  ..  7,704,633      „ 

Wisconsin ...  20  . .       400,000      „ 

UBA'NIUM,  is  the  name  given  to  a  metal 
discovered  by  Klaprotb,  in  1789,  who  named 
it  after  the  planet  UranuSi  the  discovery  of 
which  had  previously  occurred  in  the  same 
year.  The  mineral  from  which  it  was  first 
obtained  is  called  Pecliblende,  or  Pitchblende. 
It  is  a  white  Instroos  metal.  At  a  moderate 
degree  of  heat,  in  contact  with  the  air,  it  boms 
with  a  white  and  shining  light.  The  com- 
bustion occurs  at  so  low  a  temperature,  that 
it  may  take  place  on  paper  without  causing  it 
to  bum.  If  small  particles  be  shaken  &om 
the  filter  on  which  the  metal  in  powder  has 
been  collected,  portions  so  minute  as  to  be 
scarcely  visible  bum  with  brilliant  sparks  on 
coming  near  the  flame  of  a  candle.  When 
heated  in  a  capsule,  uranium  bums  brilliantly 
and  is  converted  into  a  deep  green-coloured 
oxide,  the  bulk  of  which  is  considerably  greater 
than  that  of  the  metal  employed.  It  does  not 
appear  to  sufier  any  alteration  by  exposure  to 
the  air,  nor  does  it  decompose  water  at  com- 
mon temperatures. 

The  minerals  which  contain  uranium,  and 
from  many  of  which  it  may  be  obtained,  are 
numerous.  They  comprise  Pitchblende{oia.de)f 
Uranite  (oalcareo  phosphate),  ChalcoliU  (cu- 
preo-phosphate),  Uran  Bloom  (carbonate), 
Johanhite  (sulphate).  The  various  compounds 
of  the  metal  with  other  substances  are  of  but 
limited  use  in  the  arts ;  the  protoxitUf  how- 
ever, is  employed  in  colouring  glass,  to  which 
it  imparts  a  fine  lemon  yellow. 

URUGUAY,  or  Banda  Oriental^  an  inde 
pendent  Bepublic  in  South  America,  is  of  mo- 


derate natural  richness.  A  yaloable  copper 
mine  is  worked  near  San  Carlos.  The  valleys 
on  the  west  and  south  are  well  adapted  to  a 
great  diversity  of  production.  Wheat,  rye, 
barley,  Indian  com,  rice,  peas,  beans,  water- 
melons, and  other  kinds  of  melons,  with 
onions,  are  cultivated ;  also  some  cotton,  man- 
dioca,  and  the  sugar-cane.  Hemp  and  diffe- 
rent qualities  of  flax  grow  in  great  abundance 
Timber  is  by  no  means  abundant  More  than 
four-fifths  of  the  country  being  only  fit  for 
pasture,  catde  of  course  constitute  the  chief 
wealth.  Some  cattle  are  consumed  in  the 
country,  and  others  sent  to  the  slanghter- 
houses  of  Monte  Video,  whence  hides  are  ex- 
ported in  large  numbers.  By  far  the  greatest 
proportion  of  the  flesh  is  converted  into  jericed 
beef,  which  is  salted  without  the  bones,  dried 
in  the  sun,  and  exported  to  different  parts  of 
America,  especially  BraasiL  Every  great  pro 
prietor  breeds  also  a  certain  number  of  horses 
and  mules,  and  some  of  them  a  great  number 
of  sheep,  which  have  a  fine  wool. 

UTRECHT,  one  of  the  Dutch  provinces, 
is  a  productive  and  busy  district  The  natural 
productions  are — ^the  common  domestjo  ani- 
mals, poultry,  fish,  bees,  wheat,  tobacco,  buck- 
wheat, pulse,  garden-fruit,  culinary  vegetables, 
flax,  and  hemp.  The  mannfactores  are  chiefly 
in  the  towns,  and  consist  of  woollen,  oottott, 
silken,  and  linen  fabrics :  there  are  also  brew- 
eries  and  distilleries.  The  exports  are— com, 
cattle,  swine,  butter,  cheese,  some  manufiac- 
tured  goods,  bricks,  and  tiles.  The  roads  in 
this  province,  which  are  remarkably  smooth, 
are  paved  with  clinker  bricks.  All  the  heavy 
traffic  is  carried  on  by  the  canals  or  railroads 
to  Amsterdam  and  Arnhem.  Another  line  of 
railway  now  unites  the  town  of  Utrecht  to 
Rotterdam.  In  Utrecht,  the  capital  of  the 
province,  the  inhabitants  manufacture  woollen 
cloths,  silk,  lace,  and  needles ;  they  have  also 
sugar  refineries  and  bleaching  grounds. 


1736 


VACUUM. 


VALPABAISO. 


1786 


VACUUM,  or  VOID.  In  scientific  enqui- 
ries the  name  vacuum  is  given  to  space  wholly 
free  of  matter,  or  pezfeotlj  empty.  In  the 
common  phrase,  space  is  called  empty  when, 
so  far  as  air  can  fill  space,  it  is  full  of  air ;  and 
even  in  a  more  scientific  form  of  speech,  there 
is  said  to  be  a  vacuum  when  there  is  only  such 
on  approach  to  a  vacuum  as  the  operations  of 
philosophy  can  procure.  Thus  in  the  vacuum 
of  the  air-pump,  however  long  the  attempt  at 
exhaustion  may  be  continued,  there  is  always 
air  left,  though  in  a  highly  attenuated  state ; 
and  even  in  the  mercurial  vacuum,  or  in  the 
space  which  is  left  over  the  mercuiy  of  the 
barometer,  there  is  not  unfrequenUy  a  slight 
portion  of  air,  and  always  an  atmosphere  of 
the  vapour  of  morcuiy.  Physically  speaking, 
it  is  perhaps  impossible  to  procure  a  vacuum : 
it  is  most  likely  that,  even  if  a  real  vacuum 
could  be  procured  for  an  instant,  air  or  other 
vapour  would  at  once  begin  to  be  disseminated 
from  the  sides  of  the  vessel  in  which  the  va- 
cuum was  made,  and  that  the  vacuum  would 
thus  instantly  cease  to  exist. 

In  steam  machinery,  the  whole  efficacy  of 
the  apparatus  is  dependent  on  the  recurrence, 
at  regular  intervals,  of  a  vacuum,  or  an  ap- 
proximation towards  a  vacuum,  in  certain 
cylinders  into  which  steam  passes.  [Ain- 
Pttmp;  Hydraulics;  Steax  Engine.] 
.  VALENCIA.  A  large  proportion  of  this 
beautiful  Spanish  province  is  among  the  most 
fertile  and  best  cultivated  districts  in  Europe. 
The  plain  or  vega  of  Valencia  is  about  30 
miles  long  and  20  wide ;  the  whole  of  this 
district  is  planted  with  olive,  mulberry,  ilex, 
algaroba,  orange,  and  palm-trees,  and  has 
the  appearance  of  an  immense  garden.  Such 
is  the  fertility  of  the  soil  that  two  and  three 
crops  in  the  year  are  generally  obtained.  The 
rice  crops  are  the  most  valuable,  and  are 
chiefly  produced  in  the  tract  which  is  irrigated 
by  the  Albufera,  a  large  lake  in  the  neighbour- 
hood of  Valencia.  The  other  chief  product  is 
the  white  mulberry,  for  the  feeding  of  silk> 
worms :  the  produce  of  silk  ih)m  the  vega  of 
Valencia  amounts  to  above  one  million  of 
pounds  yearly,  a  great  part  of  which  is  ex- 
ported in  its  raw  state  to  France.  The  export 
of  firuit  firom  Valencia  is  also  considerable;  of 
raisins,  the  quantity  exported  has  in  some 


years  been  close  upon  160,000  ewts.  to  Eng- 
land alone.  The  exports  of  barilla,  almonds, 
figs,  oil,  saffiron,  wool,  brandy,  and  wine,  from 
different  ports  of  Valencia  in  also  very  great, 
particularly  the  wine  called  Beni  Csrio,  which 
comes  from  a  town  of  that  name. 

Mercury,  copper,  sulphur,  arsenic,  gold, 
silver,  lead,  iron,  coal,  and  antimony,  are 
among  the  mineral  products.  Woollen,  lincu, 
and  silken  goods  are  made  in  several  towns 
of  the  prorince,  but  chiefly  for  home  consump- 
tion. Cordage  made  fh>m  the  fibre  of  the 
esparto,  mats,  tiles,  soap,  glass,  paper,  pottei}-, 
and  earthenware,  are  exported  to  all  parts  ot 
Spain.    Salt  is  largely  exported  to  Sweden. 

In  the  city  of  Valencia,  the  imports  are  cod- 
fish, bricks,  iron,  coals,  tobacco,  colonial  pro- 
duce, hides,  manufactured  goods,  linen,  hanl- 
ware,  trinkets,  Norway  deals,  and  Patch 
cheese.  The  exports  are  composed  of  barilla, 
wine,  raisins,  almonds,  lead,  brandy,  orang<.'>, 
raw  silk,  sa£fron,  oU,  wool,  bass  mats  and 
ropes,  salt,  hquorice,  and  aniseed.  Tbe  inha- 
bitants are  chiefly  devoted  to  agricoltore,  al- 
though many  branches  of  trade  flourish  in 
the  city.  Velvets,  taffetas,  flowered  damask, 
and  odier  silk  stuJSs  are  manufactured  for  th(* 
home  market  Woollens,  camlets,  hats,  table- 
linen,  gauzes,  ardflcial  flowers,  pottery,  and 
earthenware,  glass,  and  paper,  are  also  made 
in  small  quantities. 

VALERIAN  is  a  herb  or  nndershrub  pos- 
sessing many  valuable  qualities.  It  i«  * 
native  of  Europe,  and  by  the  sides  of  rivers 
and  in  ditches  and  moist  woods  is  abundant 
in  Great  Britain.  The  root  has  a  veiy  strong 
smell,  which  is  dependent  on  a  volatile  oil 
It  is  very  attractive  to  cats,  and  also  to  rat^ 
and  is  employed  by  rat-catchers  to  decoy  rat**. 
It  is  employed  also  in  medicine  at  the  prebont 
day.  The  root,  or  more  properly  the  rhizoma, 
with  its  root-fibres,  is  used  in  medicine.  The 
medicinal  action  is  chiefly  due  to  the  voIatiI<-' 
oil  and  extractive. 

VALPABAISO,  a  large  town  and  impoilaot 
seaport  of  Chile,  is  yearly  rising  into  rank  &« 
one  of  the  leading  commercial  depots  on  tbe 
Pacific  shore  of  America.  In  1800  only  ^ 
vessels  entered  the  harbour,  in  1636  tba 
number  averaged  40  per  month ;  in  IM  the 
total  number  of  foreign  vessek  that  tntei*^ 
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was  9C8.    The  cuatoms  revenue  for  1849  was 
2,022,577  dollars.      There    are    large    ship- 
building  yards,  and  extensive  bonding  ware- 
houses.    Many  vessels  engaged  in  the  Pacific 
trade  come  to  Valparaiso  for  provisions,  which 
may  be  put  on  board  without  their  dropping  an 
anchor.    Valparaiso  is  the  central  depdt  for 
the  produce  of  Chile.    Large  quantities  of 
com,   and  other  articles  of  provisions,  are 
shipped  here  for  Callao,  Panama,  and  San 
Francisco.    Besides  wheat,  the  chief  exports 
are— copper  Cof  which  76,515)  quintals  were 
shipped  in  1849),  gold,  and  silver;  tallow  and 
hides ;  timber,  indigo,  wool,  sarsaparilla,  fruits, 
&e.    The  imports  are — foreign  manufactured 
goods,  chocolate,  tea,  coffee,  sugar,  tobacco, 
hardware,  &e.<,  Ac    The  British  exports  to 
Valparaiso  exceed  a  million  sterling  annually. 
The  French  and  American  commerce  vnth 
this  port  is  also  very  important.    The  trade 
of  Valparaiso  has  greatly  increased  since  the 
discovery  of  gold  in  California.    Steamers  ply 
regularly  to  Callao  and  other  Pacific  ports. 

VALVE  is  the  name  given  to  any  apparatus 
by  which,  in  an  hydraulic  or  pneumatic  ma- 
chine, the  bore  of  a  pipe  or  any  orifice  may 
be  alternately  covered  and  uncovered,  in  order 
in  tlie  one  c&<»e  to  prevent,  and  in  the  other 
to  permit,  the  passage  of  the  fluid. 

The  ordinary  pump-valve,  frequently  called 
a  Ctackf  consists  of  a  piece  of  leather  rather 
laqver  than  the  bore  or  orifice.  Circular  plates 
of  lead  or  brass  are  fastened  to  the  upper  and 
lower  surfaces  of  the  leather;  and  the  valve 
thus  formed  is  capable,  from  the  fiexibility  of 
the  leather,  of  turning,  as  on  a  hinge,  nt  the 
place  of  itsi  connection  with  the  rim.  After  a 
certain  quantity  of  water  has  forced  its  way 
Uirough  the  orifice,  the  valve,  by  its  weight, 
falls,  and  closely  covers  the  orifice,  so  that 
the  water  above  is  in  great  part  prevented 
from  returning. 

Frequently  a  narrow  bar  of  metal  is  made 
fast  across  a  circular  orifice  in  the  direction  of 
a  diameter,  and  two  semicircular  valves  of 
leather,  each  of  which  is  covered  above  and 
below  with  a  brass  plate  of  the  same  form, 
turn  upon  the  sides  of  the  bar  as  upon  hinges. 
This  is  called  the  DoubU- Clack,  or  the  Bui- 
terflg  Yalye, 

.  The  conical  or  Spindle  Valve  is  a  metal  body 
in  the  form  of  a  frustum  of  a  cone,  the  side 
of  which  makes  an  angle  of  45  degrees  with  a 
diameter  of  the  base,  and  its  convex  surface 
IS  ground  so  as  to  fit  exactly  the  corresponding 
aide  of  the  orifice.  It  is  usually  employed  as 
the  safety-valve  to  the  boiler  of  a  steam- 
engine.  The  frustum  is  lifted  up  vertically 
by  the  pressure  of  the  steam,  and  when  the 
steam  h&s  passed,  it  falls  back  by  its  weight. 


The  valve  employed  for  the  usual  air-pumps 
consists  merely  of  a  slip  of  thin  bladder  tho- 
roughly soaked  in  oil,  its  breadth  being  little 
more  than  is  neceseaiy  to  cover  the  orifice. 
When  the  pressure  of  the  atmosphere  is  in 
part  removed  from  the  barrel,  some  of  the  air 
which  is  in  the  receiver  forces  its  way,  by  its 
elasticity,  through  the  orifice,  and  escapes  at 
the  sides  of  the  valve.  The  valves  of  ma- 
chines for  condensing  air  are  like  those  of  a 
rarefying  pump,  but  they  are  placed  in  con- 
traiy  positions. 

VANA'DIUM,  a  metal  discovered  in  1830, 
has  somewhat  of  a  silvery  lustre,  is  exti'emely 
brittle,  is  a  conductor  of  electricity,  and  at 
common  temperatures  is  not  acted  upon  by 
air  or  water ;  when  heated  to  low  redness  in 
the  air,  it  bums  and  is  converted  into  black 
oxide.  The  compounds  which  this  metal 
forms  with  other  substances  have  not  yet  been 
applied  to  much  practical  use. 

VAN  DIEMEN'S  LAND.  The  mineral 
wealth  of  this  British  colony  is  not  yet  much 
known.  So  far  as  it  has  been  investigated, 
it  includes  copper,  iron,  lead,  zinc,  manganese, 
coal,  slate,  salt,  and  sandstone.  Little  has 
yet  been  done  in  mining  operations.  All 
grains  cultivated  in  England  succeed  well. 
Wheat  is  of  excellent  quality,  weighing  gene- 
rally from  62  to  64  pounds  the  bushel :  con- 
siderable quantities  are  exported.  Barley  and 
oats  will  only  thrive  in  a  good  soil.  The 
vegetables  and  fruits  of  Europe  are  cultivated 
by  the  colonists  in  great  abundance.  The 
spermaceti  whale  is  very  abundant  in  Bass's 
Strait,  and  many  of  them  are  annually  taken, 
but  more  by  the  inhabitants  of  Austradia  than 
by  those  of  Van  Diemen's  Land.  Black  whales 
abound  in  all  the  seas  round  the  island,  and  a 
very  lucrative  fishery  is  carried  on  along  the 
southem  coast  Whale-bone  and  train  oil 
arc  important  articles  of  export  The  most 
useful  tree  in  the  colony  is  the  Stringy  Bark 
Tree,  which  is  used  for  building  and  fencing ; 
and  the  Blue  Gum  Tree,  of  which  most  of 
the  boats  in  the  colony  are  built  The  smaller 
trees  are  used  for  masts  for  small  vessels. 

The  efforts  of  the  local  government  are 
rapidly  extending  improvements  over  the 
island.  No  fewer  than  24  bridges  were  built 
by  the  government  between  1842  and  1847. 
In  1847, 5538  emigrants  arrived  in  the  colony 
from  Great  Britain,  and  4787  departed  from 
it  (chiefly  to  Port  Philip  and  South  Australia). 
Among  the  greatest  works  now  constructing 
is  a  bridge  over  the  Derwent,  on  the  high 
road  from  Hobart  Town  to  Launceston  ;  it  is 
of  wood,  and  will  have  twenty  bays  or  arches 
of  32  feet  span  each.  The  manufacturing 
establishments  of  Van  Diemen's  Land  in  1847 
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inoladed  46  breweries,  ^6  candle  £M)tories, 
4  dye-woil(8,  17  eQgiDeermg  an4  fonndfy 
works,  60  miUS)  8  potteries,  10  printing-officeSi 
16  ship-yaide,  and  44  tan-works.  The  vessels 
which  entered  the  colony  m  IWf  were  617 
(burthen,  66,940  tons).  The  vessels  built  in 
Uie  colony  in  that  year  were  12  (burthen, 
1361  tons).  The  vessels  belonging  to  Hobart 
Town  were  140  (burthen,  11,521  tonsj ;  and 
those  to  LauDceston  44  (burth^,  3373  tons). 
The  value  of  the  fisheries  in  that  year  was 
estimated  at  70,000^.  The  live  stock  com- 
prised 16,212  horses,  62,194  cattle,  ;,6dd,866 
sheep,  and  2964  pigs.  The  staple  article  of 
produce  is  wool.  A  considerable  trade  is 
carried  on  with  South  Australia  and  Forft 
Philip,  in  sheep.  Van  Diemen's  Xjand  pro- 
duces not  only  a  sufficient  supply  of  grain 
for  domestic  consumption,  but  has  contributed 
for  several  years  to  supply  the  defidenoy  in 
New  South  Wales. 

The  total  exports  for  1847  were  valued  at 
600,867(.;  the  four  chief  items  were — ^wool, 
247,240/.;  wheat,  85,683/.;  flour,  40,595/.; 
and  oil,  63,165/.  The  importa  in  the  same 
year  were  valued  at  724,593/. ;  the  five  chief 
items  were — ^woollens,  108,175/.;  cottons, 
35,679/. ;  apparel  and  haberdasheiy,  48,388/. ; 
hardware,  41,030/. ;  and  sugar,  51,615/.  The 
British  produce  and  manufactures  imported 
in  1849,  were  valued  at  315,021/. 

YANILLA.  As  the  greater  portion  and 
the  finest  kinds  of  the  Vanilla  of  commerce 
are  imported  firom  Vera  Gnu,  the  most  im- 
portant species  must  be  natives  of  Mexico. 
The  fruit  is  the  only  part  of  the  plant  that  is 
used.  It  has  a  balaamio  odour,  and  a  warm 
agreeable  flavour.  For  these  properties  it 
is  indebted  to  a  peculiar  volatile  oil,  and  to  a 
considerable  quantity  of  benaoic  acid.  The 
fruit  18  gathered  when  it  gets  yellow,  and  it  is 
first  allowed  to  ferment  for  two  or  three  days : 
it  is  then  laid  in  the  sun  to  dry,  and  when 
about  half  dried  it  ia  rubbed  over  with  the  oil 
of  coooa :  it  ia  again  exposed  to  the  sun  to 
dry,  and  ailed  again  a  second  time.  The 
fruit  ia  than  collected  in  small  bundles,  and 
wra[^ped  up  in  the  leavea  of  the  Indian  reed. 
Neither  in  Guiana  iior  in  Mexico  is  the 
vanilla>plant  cultivated,  but  the  firnit  is  col- 
lected bf  the  nalires,  who  sell  it  to  the 
Evopeana. 

VAPOUB  oonaista  of  ponderable  matter 
combined  with  aufiioieint  heat  to  enable  it  to 
retain  its  aiiriform  state.  The  di£Gei«nce  be- 
tween vapoitr  and  ga»  is  one  of  degree  only : 
for  when  atmospheric  air  containing,  as  it 
always  does,  the  vapour  of  water,  is  suddenly 
oo<^ed  by  exposure  to  a  colder  substance,  the 
water  which  it  oontitiied  m  the  state  d  iavi- 


sible  vafour  it  deposited  in  the  state  of  pal- 
pable water  on  the  colder  body*,  and  many 
gaseous  bodies  which  were  once  cpnsideTed  as 
permanently  elastic  have  been  shown  by  the 
important  investigations  of  Br.  Paradaj  to  be 
reducible  to  liauids.    [Evaporitiok.] 

VAENISH  is  a  fluid  appllej  to  the  surfaces 
of  various  articles,  as  wood,  ^c,  and  which, 
by  the  evaporation  or  chemical  change  of  a 
portion,  leaves  upon  them  a  shining  coating 
impervious  to  air  and  to  moisture.  Tarnisfaes 
may  be  divided  into  three  classes,  alcoholic  or 
tpirit  varnishes,  volatUt  oil  vamishcB,  and 
fixed  oil  varnishes. 

Spirit  varnishes  are  in  general  prepareci 
very  readily,  are  easily  applied,  soon  become 
dry,  and  emit  no  disagreeable  smell :  ibej 
are,  however,  liable  to  crack  or  scale  off,  and 
are  incapable  of  resisting  IHction  or  Uom. 
The  following  are  among  the  most  approved 
spirit  varnishes : — Take  of  mastich  6  ounces, 
sandarach  3  ounces,  reduced  to  fine  powder, 
and  add  4  ounces  of  coarsely- powdered  glass, 
which  prevents  the  resins  from  agglomerating 
into  a  mass,  or  sticking  to  the  bottom  of  the 
vessel ;  digest  in  a  quart  of  spirit  of  wine, 
contained  in  a  loosely-corked  vessel  for  three 
days  in  a  warm  room,  shaking  the  miitore 
frequently;    then  add  8   ounces  of  melted 
Venice   turpentine    to    the  warm   solntion, 
stirring  thoroughly  till  mixed ;  let  the  miztore 
remain  in  a  warm  room  for  about  a  week,  and 
then  strain  it.    This  is  a  strong  varnish  ap- 
plied to  chairs  and  other  artidee  of  fomiture. 
Another  varnish  is  formed  of  copal  which  has 
been   liquified    and    afterwards   very  finely 
powdered,  3  ounces,  mastich  2  ounces,  and 
elemi  1  ounce ;  digest  in  a  warm  room  in  a 
quart  of  spirit,  and  when  the  solution  is  com- 
plete, add  2   ounces  of  Venice  turpentine 
This  is  a  good  varnish  for  violins  and  other 
musical  instruments.    For  different  puTpos<» 
the  ingredients  of  spirit  varnishes  are  consi- 
derably varied :  seed-lac,  benzoin,  anime,  or 
firankincense,  entering  into  the  compositii»n, 
according  to  the  use  to  be  made  of  them. 

The  only  essential  or  volatile  oil  We^ 
used  in  varnishes  is  oil  of  turpentine,  or,  as 
it  is  commonly  called,  spirit  of  tuipentint ;  and 
one  of  the  best  varnishes  into  the  composition 
of  which  it  enters  is  copal  varnish.  Thia  is 
chiefly  used  for  pictures.  Another  poweifcl 
varnish  is  prepared  by  adding  to  bigMf 
rectified  oil  of  turpentine  about  an  eighth  of 
its  weight  of  caoutchouc. 

In  these  varnishes  tte  volatile  tolTeirts 
evaporate,  but  in  the  case  of  fixed  oil  ^tfj 
nishes,  the  solvent  undergoes  a  chemical 
change,  and  dries  with  the  substanee  dis- 
solTed— these  are  sometimes  termed  tA  var- 
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nlabee.  One  kind  of  fixed  oil  Tandah  oon- 
slsts  of  •  mixture  of  i  ounoea  of  oopal,  which 
has  been  Uquafled  and  fine^  powdered,  oil  of 
iorpentiiiet  and  diyiiig  linaeed  oil,  each  10 
oimoea ;  digeai  in  a  gentte  heat  till  the  whole 
is  diaaolTed;  atndik  il  after  atanding  a  few 
dayaw  Thia  ie^mn  a  aoUd  and  nearly  oolonr- 
leaa  glasing,  and  dries  easily  at  eommon  tern- 
fteratorea* 

The  trnmUh  treg  of  BIrma  and  Japan 
ahcmnda  in  erery  part  with  a  Yiaeid  feirogin- 
out  jnlee^  which  ^nicUy  beeomea  hlaok  by 
the  eontaot  of  the  atmoaphere.  The  Tarnish 
la  eoUeeted  hy  inserting  pointed  joints  of 
hambooi  whieh  are  eloaed  at  the  other  end, 
inki  wounds  made  in  the  trunk  and  prinoitHLl 
bapgha.  The  joints  of  bamboo  are  remored 
after  firom  twenty-fonr  to  fbrty-eight  hours, 
and  their  oontents,  which  rarely  exceed  a 
quarter  of  an  ounce,  emptied  into  abaaket 
made  of  bamboo  and  rattan,  previously  rar* 
niahed  over.  In  Birma  ahnoat  ereiy  artiele 
of  household  furniture  intended  to  oontahi 
either  solid  or  liquid  food  is  laequered  by 
means  of  this  Tarnish*  It  ia  also  much  em- 
ployed ia  the  prooeas  ci  gilding!  the  surface, 
being  first  besmeared  with  thia  vanush,  has 
then  the  gold  leaf  immediately  applied  to  it 
The  beautiftil  Pali  writing  of  ibe  Birmese,  on 
ifoiy,  palm-leaTea,  or  metal,  is  entirely  ^bne 
with  this  Tarnish  in  itia  natire  and  pore 
state. 

TASESL  The  most  nomerous  dasa  of 
ancient  Tases  are  ikoae  painted  Tases  of  dried 
or  baked  olay  wlaeh  haTe  of  late  years  been 
diseoreied  hy  thousands  in  Etruiia,  southern 
Italy,  Sicily,  Greece,  and  some  of  the  Grecian 
islands.  9nch  vasee  are  treqoe&tly  lonnd  in 
tombs,  eataoombs,  and  other  depoeHorles  of 
the  dead.  The  period  during  wMch  the  art 
ol  Tase  paintuig  completed  its  devrtopment 
from  the  rudeat  ekments  to  the  highest  per- 
feetjoat  is  comprised  In  the  thrae  oentotles 
before  the  Christiaa  awa,  ftom  9.  0.  600  to 
about  SOOi 

The  most  conTei^ent  criterion  for  dessMy- 
isg  the  ancient  Tases  is  their  style  of  painting, 
which  alone  aflbrds  a  Tery  obrioas  (^stfaietk>n, 
snd  also  msrks  the  dtfoent  stages  of  the  art 
niey  ma^  be  thns  classed  as  IbUowa  >^ 

1.  Vases  with  paintings  in  th»  Mtfy^iem 
gtfie»  The  Tases  are  of  a  pale  yellow  colour, 
on  which  the  Agtires,  generally  of  animals  or 
flowiirs,sre  painted  in  aMaakorbrowncokrar, 
ftHnetimes  with  the  additton  of  piffple  or 
whUeti&ts.  Grace  is  entirely  wanting.  These 
Tiseo  oecor  most  frequently  in  the  tombs  of 
Yelai  ift  Struria,  and  in  those  of  Koki;  and 
they  ni»  ss^posed  to  hsfre  been  made  about 


fi.  Tases  with  paintings  in  the  arcAotc  or 
anden$  ti^fle^  The  rases  of  this  clssa  have 
blaok  figures  on  a  red  ground,  and  the  figures 
are  no  longer  mere  animals  and  ornaments 
of  the  vessels,  but  contain  soenes  taken  from 
the  stories  wiboxtt  the  gods  snd  heroes  of 
Greece,  and  from  the  ocouxrenoes  of  ordinary 
life.  The  form  of  these  vases,  which  is 
usually  that  of  the  amphora,  has  a  freedom 
and  elegance  of  proportions  which  are  wanting 
in  those  of  the  first  class;  and  they  vary 
greatly  in  size.  The  peculiarities  of  the  de- 
signs are  strong  outlines  of  the  main  parts  of 
the  human  body,  and  the  expression  of  the 
highest  degree  of  physical  strength.  In  the 
representation  of  animals,  especially  horses, 
there  is  sometimes  a  eomriderable  degree 
of  boldness  and  beantf.  The  majority  of 
vases  of  this  class  are  generally  believed 
to  have  been  made  previous  to  the  year 
B.C.  480. 

8.  Yasea  with  paintfaig  in  tA#  avere  atyU, 
In  the  vases  of  this  clasa  the  figures  are  red, 
the  natural  colour  of  the  clay,  on  a  beautiful 
black  ground.  Tlie  most  strildng  features  in 
the  dcnrign  are  a  certain  moderation  and  har- 
nieny.  The  drapery  forms  varied  and  rich 
folds,  though  they  show  a  conventional  regu- 
larity. The  heads  are  worked  with  great  care, 
and  sometimes  are  truly  graeeftil ;  the  hands 
and  ibet  are  better  drawn  than  on  the  vases 
of  the  former  dassee.  The  sulijeets  repre- 
sented sre  the  same  as  those  on  the  vases  of 
the  second  dase,  but  repose  is  more  frequent 
than  action.  The  forms  of  the  vases  are 
degant,  and  they  present  great  variations 
both  in  shape  and  size.  They  oecnr  most 
frequent^  in  Etruria  and  at  Nola.  Vases  of 
this  dass  are  ecnnmonly  assigned  to  the 
period  from  n.e.  400  to  490. 

4.  Vases  with  paintings  in  the  beauHJkl  tiyU. 
In  an  the  Taaes  whieh  are  regarded  as  the 
true  representatives  of  this  period,  dt  harsh- 
ness and  severity  of  style  have  disappeared : 
liveliness  in  the  composition,  perfect  freedom 
in  action  and  movement,  as  well  as  in  the 
drapery,  are  the  essentisl  characteristics  of 
this  style.  The  colonr  of  the  figures,  as  in 
the  third  daas,  is  the  nato^  red  of  the  dfey, 
and  white  is  used  to  represent  a  variety  of 
things,  such  as  ribbons,  garlands,  the  flames 
of  terohes,  and  the  ]&e.  The  inscriptions 
too  are  usnally  painted  in  white.  Vases  of 
this  doss-  are  not  often  found  in  Etrtiria : 
they  are  most  fteqnent  hi  Nda,  Sicrfy,  and 
Attica.  The  Tases  of  this  dass,  which  show 
the  highest  perfection  of  the  art,  appear  to 
bdong  to  the  period  beginahig  with  the  year 
n.  0. 400. 

5.  Vases  with  paiirtlttgs  in  ihi  rkh  ttyle. 
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These  differ  but  little  from  the  preoediiig 
class,  and  are  often  difficult  to  assign  with 
certainty.  The  designs  are  frequently  exe- 
cuted with  considerable  carelessness,  and 
show  the  sinking  condition  of  the  art  The 
best  specimens  of  this  class  of  vases  aie  of 
extraordinary  beauty,  but  the  worst  of  them 
are  so  bad  that  they  can  scarcely  be  regarded 
as  the  works  of  Greeks. 

There  is  a  large  collection  of  these  vases, 
including  all  the  classes,  in  the  British 
Museum. 

VEGETABLE  SUBSTANCES.  To  treat 
of  botanical  classification,  or  of  the  pheno- 
mena of  vegetable  growth,  would  be  beyond 
the  limits  of  the  present  work.  In  respect  to 
the  vegetable  substances  employed  in  food, 
medicine,  and  the  arts,  many  are  described 
under  their  proper  headings. 

When  the  Commissioners  were  forming 
the  skeleton  for  the  arrangements  of  the 
Great  Exhibition,  they  devoted  one  of  the 
four  sections  of  the  entire  collection  to  Baw 
MaUriaU  and  Produce;  and  this  section  they 
divided  into  aninuil,  vegetable,  and  mineral. 
It  may  be  useful  to  give  here,  in  an  abridged 
form,  the  system  on  which  vegetable  sub- 
stances were  divided. 

The  whole  series  of  vegetable  substances, 
so  far  as  uselUUy  employed,  were  placed  in 
four  groups:  1st.  Subitancet  vsed  chiefly  in 
food;  2nd.  Maierials  used  chiefly  in  the  chemi' 
col  or  medical  arts ;  3rd.  Materials  for  build- 
ing, clothing,  ^. ;  4th.  Miscellaneous  substances. 
The  first  group  comprised  agricultural  pro- 
duce, such  as  com,  pulse,  oil  seeds,  &c; 
dried  fruits  and  seeds ;  substances  used  in 
the  preparation  of  drinks ;  spices  and  condi- 
ments ;  different  varieties  of  starch ;  different 
varieties  of  sugar;  fermented  liquors  and  dis- 
tilled spirits  from  unusual  sources.  The 
second  group  comprised  different  varieties  of 
gum;  resins,  such  as  balsams,  gum  resins, 
and  elastic  gums ;  oils,  such  as  volatile  oils, 
fat  oils,  diying  oils,  solid  oils,  and  wax ;  acids 
and  alkalies ;  dyes  and  colours ;  tanning  sub- 
stances; intoxicating  drugs;  medicinal  sub- 
stances. The  third  group  comprised  fibrous 
substances,  such  as  cordage  and  clothing 
materials;  cellular  substances;  timber  and 
fancy  woods.  The  last  group,  as  its  name 
preUy  neariy  implies,  comprised  all  the  sub- 
stances which  could  not  very  well  be  included 
under  any  of  the  other  three,  and  which  were 
necessarily  of  a  divene  character. 

So  far  as  was  practicable,  this  system  of 
classification  has  been  attended  to  in  the 
arrangement  of  the  Exhibition ;  but  it  has  un- 
avoidably happened  that  some  of  the  varietiea 
are  less  fully  represented  than  others. 


VEGETABLE  WAX.  Various  plants  jieM 
a  substance  like  wax,  which  is  obtained,  like 
the  vegetable  butter,  by  bruising  and  boiling 
them  in  water,  when  the  wax  melting  floats 
to  the  surface,  and  there  concretes  on  cooling. 
Of  these  the  most  remarkable  instance  is  the 
eeroxylon  andicola,  the  wax  palm,  palms  de 
cera  of  the  American  Spaniards.  Myricagile, 
candleberry  myrtle,  or  sweet  gale,  a  native  of 
this  countiy,  yields  a  substance  resembling 
bees'-wax  when  its  catkins  or  cones  are  boiled 
in  water :  so  mgriea  cer\fera^  a  native  of  North 
America,  yields  a  similar  substance  when  its 
berries  are  thus  boiled :  candles  are  made  of 
it  also,  whence  the  plant  is  commonly  called 
tallow-shrub  or  candleberry  tree.  ATyms 
querd/oUa,  a  native  of  the  Cape  of  Good  Hope, 
is  another  species  which  yields  a  vegetable 
wax.  It  grows  along  the  coast,  on  diy  sandy 
plains  exposed  to  the  sea-air,  where  htrdly 
any  other  plants  will  vegetate.  The  wax  in 
vests  the  berries  in  the  fonn  of  a  rough  crust, 
which  is  separated  by  means  of  boiling  water. 
It  is  of  a  greenish  colour,  but  may  be  bleached. 
When  made  into  candles  it  gives  a  very  fine 
light.  A  vegetable  wax  is  also  obtained  in 
China  from  liguUrum  lucidum,  which  is  fre- 
quently mentioned  as  the  wax  tree  in  Dr. 
Abel's  and  other  travels. 

VELOCIMETER.  Various  machines  ban 
been  invented  and  introduced  under  this  name 
for  measuring  velocities.  Dixon's  Velodmeter 
is  intended  to  measure  the  speed  of  nilvaT 
trains ;  it  is  somewhat  complicated  in  airaoge- 
ment ;  but  when  placed  in  connexion  i^itb  one 
of  the  wheels  of  the  engine  or  carnage,  there 
is  a  kind  of  clock-work  mechanism  which 
shows  how  often  the  wheels  have  lercMf 
and  consequently  how  much  space  has  been 
passed  over  in  a  given  time.  In  one  fonn  it 
simply  indicates  to  the  engine  driver  the  speed 
of  the  train ;  but  by  an  additional  appantos 
it  may  be  made  to  register  its  results  on  paper- 
Mr.  Alliot  patented  a  peculiar  method,  in 
1840,  of  determining  the  velocity  o(^nJl^*r 
train  by  the  pressure  of  water  in  a  chamber  or 
vesseL  Mr.  Berthon's  apparatus  for  measur- 
ing the  velocity  of  a  ship's  motion  through  the 
water  is  noticed  under  Loo  jind  Loouxb. 

VELVET  MANUFACTURE.  This  bean- 
tilUl  substance  is  mostly  a  silk  fabrie,  re- 
markable for  the  softness  of  its  suifaoe.  Th» 
softness  is  owing  to  a  loose  pile  or  80xfe««  « 
threads,  occasioned  by  the  insertioo  of  shot 
pieces  of  silk  thread  doubled  under  the  s^ 
weft,  or  cross  threads.  These  stand  apright 
so  thickly  as  entirely  to  conceal  the  ««» 
lacing  of  the  warp  and  shoot  The  riehnew 
of  the  velvet  depends  upon  the  «^<**"'^J: 
the  pUe-threads.    The  insertion  of  th^w*" 
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threads  is  effected  in  the  following  manner : — 
Instead  of  having  only  one  row  of  warp- 
threads,  which  will  he  crossed  altexnatelj  over 
and  under  by  the  shoot,  there  are  two  sets, 
one  of  which  is  to  form  the  regnlar  warp, 
while  the  other  is  to  constitate  the  pile;  and 
these  two  sets  are  so  arranged  in  the  loom  as 
to  he  kept  separate.  The  quantity  of  the  pile- 
thread  neoessaiy  is  yeiy  much  more  than  that 
of  the  waip-thread ;  and  therefore  must  be 
supplied  to  the  loom  by  a  different  agency. 

If  the  pile-threads  were  worked  in  among 
the  shoot,  in  the  same  way  as  the  warp- 
threads,  the  fabric  would  be  simply  a  kind  of 
double  silk,  but  without  any  kind  of  pile ;  the 
pile-threads  are  therefore  formed  into  a  series 
of  loops,  standing  up  from  the  surface  of  the 
silk ;  and  by  subsequently  cutting  these  loops 
with  a  sharp  instrument,  the  pile  is  produced. 
Thin  brass  wires  are  temporarily  woven  in 
among  the  weft-threads,  to  assist  in  forming 
the  loops ;  and  by  a  ddicate  cut  or  scission 
made  with  a  shaip  instrument,  the  loops  are 
cut  and  the  wires  liberated.  Striped  velvets 
are  produced  by  some  of  the  pile-threads  being 
uncut. 

Cotton  is  now  employed,  as  well  as  silk,  in 
the  manufacture  of  velvet  The  different 
varieties  of  futHan  are  a  kind  of  cotton-velvet. 

VENEERING  is  the  art  of  laying  thin 
leaves,  called  Veneers,  of  a  valuable  kind  of 
wood  upon  a  ground  or  foundation  of  inferior 
material,  so  as  to  produce  articles  of  elegant 
^[>pearance  at  smaller  cost  than  if  they  were 
composed  entirely  of  the  ornamental  wood. 
Snudl  veneers  are  cut  by  hand  with  a  thin 
saw,  the  block  being  held  firmly  in  a  vice; 
but  large  ones  are  usually  cut  by  machinery. 
They  are  carefully  brought  to  the  right  thicks 
ness  by  fine  planes ;  cut  precisely  to  the  re- 
quired shape;  and  then  glued  down  to  the 
ground,  which  should  be  of  dry  wood,  with 
strong  glue.  Precautions  are  taken  to  prevent 
the  veneer  from  springing  or  loosening  before 
the  glue  is  diy.  The  woric  is  afterwards 
finished  with  very  fine  planes  and  scrapers, 
and  polished  with  fish-skin,  wax,  and  a  brush 
or  polisher  of  shavegrass. 

Mr.  Meadows  patented  a  veneering  machine 
in  1840,  by  which,  by  means  of  clamps  and 
screws  of  peculiar  kind,  he  can  veneer  surfaces 
much  more  curved  and  tortuous  than  can 
usually  be  so  treated. 

VENEZUELA.  This  republic  of  South 
America  is  rich  in  vegetable  produce.  The 
articles  of  cultivation  which  are  grown  for 
exportation  are  cotton,  indigo,  cacao,  coffee, 
sugar,  tobacco,  and  cocoa-nuts.  Indigo, 
which  was  once  the  most  important  object  of 
cultivation,  is  much  neglected,  and  cotton, 


coffee,  and  sugar  have  taken  its  place;  but 
indigo  is  still  grown  in  some  places  within  the 
coast-range.  The  cocoa-palm  is  met  with  to 
the  height  of  700  feet,  and  yields  valuable 
articles  of  export.  The  tobacco  is  of  the  best 
quality,  and  includes  the  well-known  Vaiinas. 
Maize  is  extensively  cultivated  all  over  the 
country,  but  wheat  only  in  the  more  elevated 
tracts.  Rice  m  grown  in  a  few  places  in  the 
lower  tracts,  and  barley  only  on  the  declivity 
of  the  Andes.  Millet  is  also  an  object  of  cul- 
tivation. 

Venezuela  is  not  rich  in  minerals.  Gold  is 
found  in  several  places,  and  a  valuable  mine 
has  recentiy  been  discovered  in  the  mountains 
south  of  the  Orinoco.  Silver,  tin,  copper, 
iron,  and  lead  occur ;  but  only  the  copper  ore 
is  worked  profitably.  Coal,  natron,  salt,  and 
petroleum  are  found  in  different  places. 

The  few  manufactures  of  this  country  are  in 
the  Sierra  Nirgua  and  on  the  declivities  of  the 
Andes,  at  Tocuyo,  Barquidmeto,  TngiUo,  and 
Merida,  where  straw  hats,  hammocks,  coarse 
cotton  cloth,  some  worsted  stuffs,  and  earthen- 
ware, are  made.  The  commerce  of  Venezuela 
diminished  greatly  during  the  war  of  inde- 
pendence, but  it  has  since  recovered.  Cus- 
tom duties  are  laid  on  the  importation  of  hard- 
ware, cottons,  woollens,  silks,  linens,  and  about 
forty  miscellaneous  articles.  The  income  and 
the  expenditure  of  the  republic  for  1846  were 
each  about  2,000,000  dollars. 

The  British  produce  and  manufactures  ex- 
ported to  Venezuela  in  1840  amounted  in  value 
to  66,066/. 

VENICE.  This  far-famed  city  has  fallen 
greatly  from  its  once  high  importance ;  but  it 
will  ever  remain  a  most  remarkable  place. 
The  islands  on  which  the  city  stands  are  about 
80  in  number,  divided  from  each  other  by 
narrow  canals,  which  form  the  highways  of 
communication,  as  streets  in  other  towns,  and 
are  spazmed  by  450  bridges.  Carriages  and 
horses  are  useless,  and  therefore  not  seen  in 
Venice,  and  their  place  is  supplied  by  boats 
called  *  gondole,'  which  are  continually  plying 
in  all  parts  of  the  town.  The  dty  is  two  miles 
distant  at  the  nearest  point  from  the  main 
land,  and  has  a  circumference  of  about  8  miles. 
There  ia  a  tide  from  the  Adriatic,  which  rises 
a  few  feet  over  the  lagunes,  part  of  which  are 
left  nearly  diy  at  ebb,  excepting  the  7  large 
canals,  which  intersect  the  lagunes,  and  keep 
up  the  communication  between  the  dty  and 
the  ports  of  Malamocco  and  Chioggia  on  the 
Adriatic,  and  the  landing-places  of  Mestre, 
Fusina,  and  others  on  the  main  land.  The 
arsenal  or  dock-yard  is  surrounded  by  a  high 
wall,  and  occupies  an  area  of  about  three 
miles   in  drcumference.     When   the  A\M 
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Wehaid  Baw  it  (1761-d),  there  weie  eboiit 
forty  ships  of  wsr,  of  whkh  twelve  were  thiee- 
deeketSy  in  the  dodu  feadjr  for  sea ;  ands  !br 
100,000  men^  2500  pieces  of  brass  ardnanoe, 
besides  IftOO  kon  cannon,  and  vast  stares  of 
proTiaions ;  cables,  sails,  timber  for  ship-build- 
ing, bnwght  from  the  forests  of  Istria  and 
Bafanatia,  and  all  other  appnttenaaees  of  saeh 
an  establishment  The  azaenal  is  now  the 
dockyard  foir  the  insigniftcani  Austrian  naty. 
A  railroad  has  been  formed  between  Venice 
and  Verona.  The  mercantile  shipping  of  the 
port  has  aesmned  a  new  activity,  and  trades 
aU  orer  the  MediteRanean.  The  nomber  el 
▼easels  whldi  enter  the  pork  of  Venice  yearly 
is  between  1200  and  1800^  ihchlding  small 
eraft;  and  Venioa  has  seemed  within  the  last 
ten  or  IweWe  years  to  show  symptotne  of  <om- 
merdal  revival ;  but  the  disasters  of  1849  gate 
il  a  severe  check. 

VERDIGRIS.    COopRB.} 

VSHBITER.    [CopFBB.} 

V£RMIC£IXI  is  a  dried  paste,  mauvfiia. 
tared  chiefly  in  Italy,  in  the  fotm  of  smoolli 
loud  strings.  The  nsme  has  been  given  to  H 
on  aeconnt  of  Hs  worm-hke  appeahmee,  Mr- 
mUeUi  In  Itahaa  signifying  *  Utfle  wetme.' 
Maeearoni  is  mannfai^ored  of  the  same  kind 
of  paata  aa  vsnoBicefii,  and  in  a  similar  man- 
Her;  but  is  rather  larger  in  diameter,  and  is 
hoUow  like  the  tube  of  a  tobacco-pipe.  Fide- 
Uni  is  a  kind  still  smaller  than  vertoieeUi. 

The  paste  ia  made  of  wheat  stripped  of  ilie 
hoak,  and  groond  ronghfy  into  a  sort  of  grit 
The  kind  of  wheat  preferred  by  the  Itafiansis 
a  sauill  hard-grahaed  spedes  which  they  now 
ottUivate  on  purpose,  baft  wldoh  they  formerly 
imported  from  the  coasts  of  the  Black  Se»^ 
*  Orano  di  Mar  Nero.'  The  gixMmd  wheal  is 
mized  with  clear  soft  water,  and  made  into  a 
pasta  by  kneading  it  on  a  large  block.  The 
teoghness  and  elastiolty  «f  the  paste  tesnlt 
from  a  hmg  and  powerftd  process  of  kneading. 
The  paste  is  nesi  forced  by  strong  pressve 
throagh  ronnd  holes  in  the  bottom  of  a  ^Un- 
der ;  bat,  to  form  maeearoni^  a  wire  extends 
from  a  bridge  in  the  upper  part  of  the  cyfia^r 
tkroogh  the  centre  off  each  of  the  krgeet  holes, 
and  the  paste,  being  foreed  throngh  eaeh  hole 
aKnBdtfiewire,iaoonseqnsntlyhoUow.  The 
stringBt  several  feet  in  length,  whether  of 
maesaroni,  vemDedM,  or  Isdeini,  having  been 
tbofeoi^y  dried,  are  ready  for  nee. 

The  Italians  raeirafaotaxe  19ie  paste  kto 
many  other  forms;  into  thin  flat  stripe  hke 
ribbons,  into  thin  sheets  Itte  paper,  inte  ronnd 
baDs,  and  into  beans  and  peas.  The  NeapoK- 
tam,  who  nee  gieal  «puintitiee  of  macearotfi  aa 
their  favonxste  food,  nse  nothing  bnt  the  pore 
lof  wheat  and  water,  but  the  Genoese  mix 


saffron  with  it,  whieh  givee  it  a  yellow  tmge. 
The  French,  who  also  manafaetare  a  geod  deal 
of  it,  freqneaUy  aeaaon  the  paste  witti  varioas 
condiments. 

VERMTIJJOll.    [MucDXT. 

VEBM OMT.  A  few  statistiesl  and  mdas. 
trial  notiees  of  Venaent  will  befoondTBida 

UVITBD  9V19M. 

VIBMKA.  This  large  and  iaapariant  dty, 
besides  being  the  centre  of  the  Anslrisa  do- 
Tninkma,  is  Mkeaiaa  the  piineipal  seat  of  ecn- 
metee  and  manofrustarea.  Ita  eounictcs  is 
with  Hdngaiy,  Tufcey,  Italy,  ahd  ether 
coontriee.  Sinee  the  eetabhahineat  of  tbe 
Dannbe  Steani  NarigaHon  Compaay,  wbow 
teasels  go  to  Geottantiilople,  Tvsbiaoad,  aaa 
Smyrna,  the  trade  withiha  Levant  has  gnatJy 
increased.  Mamfreiaiea  of  eieiy  kkid  m 
caniedon  in  Vienna^  and  emfkiy  shove  80^ 
workmen.  The  principal  are,  silk,  velvet, 
shawls,  gcdd  and  silver  laee,  eottons,  wooUeoSf 
ribbons,  carpets,  leather,  poreolaia,  jeadleiv, 
mathematical  and  mnsieal  InalrameDtB,  ire* 
arms,  gold  and  sihar  plate^  walekee,  fiae 
otttlety,  eMiii^ea,  gloveo^  laee^  atmw  bats, 
paper,  Ac 

The  beaatiftd  speteeB*  of  koasehoM  for- 
itftnre  whieh  adorn  the  Anstrian  divirion  d 
the  Great  BJthibitioii  ate  ttoedy  from  VieaiM. 

VINBQAR  MAKUl'AGTUKE.     The  tt- 
latien  #hieh  vkiegar  bears  to  the  acetic  mA 
pyroKgneoaa  adds  is  notieed  nnder  icsnc 
AoiDw   In  comifrles  which  prodoee  winetiee' 
gar  is  obldined  IN>m  the  aoeloas  lumeDtalioB 
of  wine ;  bat  in  this  eodntty  it  is  QsaaMtf  fro 
cured  frotn  mall,  and  the  pfoeces  empl^H 
resemblee  the  fltst  stages  of  the  }mwtf9 
opomtaoaa.    [Baawtso.}    The  malt  is  groond 
and  mashed  with  hot  water.    The  wort,  after 
being  ee<4ed,  is  transliKred  to  the  frrmeatisf 
tnn,  where  by  ^e  additkin  of  yeari  it  tiader- 
goeetheaeetoae  Iwmentation;  andwfaeailns 
is  over  the  Hqaor  Is  transforMd  to  email  m- 
sels,  whidh  ate  hept  warn  by  means  ef  • 
stove :  in  these  it  remains  for  a  shcrier  or 
longer  period,  aeeerdmg  to  the  temperalareof 
the  stove  aod  the  strength  of  the  liqaor.  The 
process  of  acetificatioB  ia  asaisted  ly  iatfo 
dwdng  into  the  casks  with  the  wert  wbal » 
called  tope,  which  is  a  qaantiiy  of  ft  e  tetAiatj 
fruit  which  has  served  for  making  doiii«stR 
wines,  or  has  been  preeerved  ky  the  ^tefff- 
maker  from  one  process  to  another  in  kiso^ 
factory.    The  nse  ef  the  rape  is  to  act  if  in 
aeeteus  ferment,  and  thus  indnce  soars^ss  i> 
the  wash,  it  being  weD  impregnaledvi^ 
vinegar  and  centinn^y  kept  soer.    Acstfft^ 
tiem  is  sometimes  carried  on  by  epansfeineg 
the  wort,  after  H  has  nndergone  the  ti««J 
femeBtaiilon,  into  casks,  the  basghefcs  m 


IWd         VmES;  tfiWEtAIUDS. 

wliicli  are  left  open  and  loosely  corere^  with 
tiies ;  the  casks  are  then  exposed  for  a  long 
time  to  tbe  air ;  biit  the  use  of  stoves  bas 
greatly  superseded  this  inode,  has  abridged 
the  time  Of  the  operation,  and  rendered  it 
less  liable  to  failure.  The  yinegar,  after  it 
iias  reached  its  greatest  degree  of  sourness, 
13  renderect  clear  and  ^t  U)r  use  either  by 
snbsidence  or  by  the  employment  of  isinglass. 

Tinejgar  may  be  prepared  in  small  quantities 
from  the  fermentatioii  of  a  solution  of  sugar 
mixed  with  yeast ;  or  it  may  be  obt^ned  by 
ihe  fermentation  of  yarious  fruits ;  thus  the 
juioe  of  good  apples  contains  a  sufficiency  of 
sngar  to  afford  tolerably  good  Tinega^  without 
any  addition. 

in  France  -vinegar  is  made  ^rom  poor  wine ; 
and  there  are  two  kinds — ^the  white,  prepared 
^m  white  wine  ^  and  the  red,  by  the  acetifi- 
cation  of  the  red  wine :  these  are  finer  ila- 
▼enred  and  somewhat  stronger  than  the  malt 
Tinegor  of  this  country. 

Vinegar  acts  as  an  effectual  preservatiye  from 
the  putrefSactive  fermentation  of  dead  organic 
tissues,  and  is  hence  employed  as  the  means 
of  ibnning  pickles,  or  meat  in  a  dried  state,  by 
simply  immersing  the  substance  in  it  for  a 
few  minutes^  Wood  vinegar,  or  pyroCgneoiis 
aeid,  is  most  efficacious  for  this  purpose, 
owing  to  the  creasote  present  in  it  Crude 
pyroligneous  acid  is  one  of  the  most  effectual 
applications  to  timber,  both  to  prevent  the  diy 
rot  and  the  ravages  of  insects.  Concentrated 
acetie  acid  aets  on  the  living  tissues  as  a 
caustic  poison ;  applied  to  the  skin  it  causes 
heat,  xedneBS,  and  rapid  inflammation. 

VINES;  VINEYAEDS.  The  cultivation 
of  the  vine  extends  from  near  55^  K.  lat.  to  the 
equator;  but  in  south  latitudes  it  only  extends 
as  fiar  south  as  40**.  In  Middle  Germany 
the  vine-culture  ceases  at  1000  to  1500  feet 
above  the  level  of  the  sea;  on  the  south 
slope  of  the  Alps  it  reaches  2000  feet;  in 
the  Apennines  and  Sicily  5000 ;  and  on  the 
Himalaya  as  much  as  10,000  feet 

The  spots  where  the  vine  flourishes  aHA 
where  vineyards  are  kept  up  are  said  to  depend 
more  on  the  climates  of  spring  and  autumn 
than  on  those  of  summer  and  winter ;  and  this 
explains  many  seeming  anomalies  in  the  lo- 
dtfion  of  vineyards.  The  vine  grows  best  in  it 
soil  where  few  other  shrubs  or  plants  would 
thrive,  such  as  a  deep  loose  rocky  soil.  On 
the  steep  slopes  of  hills  towards  the  south, 
and  sheltered  from  the  north-east,  the  grapes 
attain  the  greatest  maturity,  and  the  vintage  is 
most  certain.  The  culture  of  the  vine  is 
perhaps  one  of  the  most  anxious  and  fktiguing 
which  field  labour  presents,  so  numerous  are 
the  demands  on  the  time  and  attention  of  the 
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grower.  The  vine  will  bear  any  degree  of  heat, 
but  not  heat  combined  with  motftture ;  hence 
a  wet  European  season  is  tlsuaUy  a  bad  wine 
season. 

Grapes,  as  is  well  kno^hi,  are  k  favourite 
fresh  fruit  They  are  also  made  into  British 
or  home-made  Wine  in  this  country.  In  hotter 
countries  they  are  dried  and  prepfltred  into 
raisins  and  currants.  But  the  tdost  abundant 
employment  of  graped  is  in  making  wifte.  We 
may  refer  for  furthet  detaih  to  Bordeaux  : 
Chaxpaome  ;  ClA&et  ;  Gd^BAirTS ;  Grapes  ; 
Baisins  ;  Wine  MAKti^ACTtni* ;  Wik*  Trade. 

VIOL,  was  an  ancient  musical  instntment, 
which  may  be  considered  a&  the  parent  of  all 
modem  instruments  of  the  violin  ftoiily.  It 
was  a  fretted  instnlment,  of  three  sorts — 
treble,  tenor,  and  base^  each  famished  with 
six  strings,  and  played  on  by  a  bow.  The 
Treble  Viol  was  father  larger  than  our  violin, 
and  the  music  for  it  was  written  in  the  treble 
clef.  The  Tenor  Viot  was  in  length  and 
breadth  about  the  size  of  the  modem  viola, 
but  thicker  in  the  body,  and  its  notation  was  in 
,  the  soprano  or  o  clef.  The  Base  Viol  scarcely 
differed  in  dimensions  fratii  oxa  violoncello : 
the  music  for  it  was  written  in  the  base  clef. 
Other  instruments  of  the  viol  kind  ore  nu- 
merous. The  Ftol  da  Qamha  was  the  last 
survivor  of  the  family  of  viols.  It  derived  its 
name  from  being  held  between  the  legs.  It 
has  been  superseded  by  the  violoncello.  The 
:  Viola^  or  Tenor  Violin^  is  a  larger  kind  of 
violin,  to  which  the  part  between  the  second 
violin  and  base  is  assigned.  It  has  four  gut 
strings,  the  two  lowest  covered  with  sHver 
wire,  which  are  tuned  a,  d,  o,  and  c,  an  octave 
above  the  violoncello.  The  Violin  has  been 
known,  in  some  shape,  in  most  countries,  and 
from  very  early  times.  The  modem  violin  has 
four  gut  strings,  the  last,  or  lowest,  covered 
with  silver  wire.  These  are  tuned  in  5ths, 
E,  A,  D,  a.  The  wood  of  which  the  instru- 
ment is  made  is  generally  of  three  sorts :  the 
back,  neck,  sides,  and  circles  are  of  sycamore ; 
'the  belly, bass-bar, sound-post,  and  six  blocks, 
of  deal;  the  finger-board  and  tail-piece  of 
ebony.  The  finest  violins  are  those  which  were 
made  at  Cremona,  by  the  family  of  the  Amati, 
and  by  Straduarius  and  Guamerius.  The 
Vtoloneelio  is  an  instrument  of  four  gut  strings, 
the  two  lowest  covered  with  silver  wire,  and 
tuned  in  5ths,  a,  d,  o,  and  c. 

VlRGINAL.  This  musical  instrument  is 
now  entirely  disused.  It  was  a  keyed  instru- 
ment of  one  string,  jack,  and  quiU,to  each  note, 
like  a  spinet,  but  in  shape  resembling  the  pre- 
sent small  pianoforte.  The  compass  was  from 
the  2nd  added  Une  below  the  base  to  the  2nd 
added  line  above  the  treble,  or  four  octaves. 
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VIRGINIA.    [Uktibd  States,  j 
VITRIOL.    [Copper;  Ibok;  Zikc] 
VITRIFICATION.     Dlnstrations  of  the 
procens  of  Titriflcation  will  be  met  with  nnder 
Enamel;  GLASS-KAHUTAcnmB;  Glass  Padit- 

wo  ;   POTTBET  AlID  POBCELAIK.  

VOLTAISM ;  VOLTAIC  ELECTRICITY. 
In  80  far  as  this  interesting  science  has  a 
hearing  on  practical  results,  the  reader  will  find 
▼arioQS  details  under  Electric  Lioht,  Elec  • 
TRO  Metallurot,  Elbctro  Motive  Force, 
Electrottfe,  and  Teuboraph. 

VOTING  MACHINE.  A  singular  con- 
trivance has  been  lately  invented  in  France 
for  registering  the  votes  of  deliberative  assem- 
blies. It  is  primarily  intended  for  taking  the 
votes  at  the  National  Assembly;  and  the  As- 
Rembly  granted  80,000  firancs  for  its  eonstrac- 
tion ;  bat  if  the  principle  and  the  action  are 
found  to  be  correct,  many  nsefnl  applications 
of  the  machine  will  present  themselves.  The 
mechanism  and  arrangement  are  as  follow. 

Before  the  commencement  of  a  sitting  of 
the  Assembly,  the  ushers  deposit  on  the  desk 
of  each  representative  a  small  ease,  very 
closely  resembling  a  domino-box,  containing 
ten  small  oblong  plates  of  polished  steeL  Six 
of  these,  upon  which,  with  the  nsme  of  the 
particular  member,  the  word  pour,  or  aye,  is 
engraved,  are  white  in  colonr:  four,  which 
also  bear  a  member's  name,  are  inscribed 
with  confTf,  or  no,  and  are  blue.  When  a 
division  has  been  demanded  and  accorded, 
twelve  ushers  remove  twelve  hallotang-boxes 
or  urns  from  the  secretaries*  desk,  and  con- 
vey them  to  the  different  parts  of  the  Cham- 
ber. On  the  upper  surface  of  each  urn  are 
two  separate  apertures,  designed  to  receive 
the  ballots,  signifying  aye  and  no  respec- 
tively. 


The  edges  of  the  steel  balloting  plates  are 
milled  or  grooved,  so  as  to  correspond  ex- 
actly with  the  apertures;  and  aceordinglj, 
neither  an  affirmative  nor  a  negative  ballot 
can  find  its  way  into  the  receptacle  in- 
tended for  votes  in  the  oontrary  sense.  As 
soon  as  the  ushers  have  made  the  rmmd 
of  the  whole  Assembly,  the  urns  are  taken  to 
the  president  Up  to  this  time  they  hare  not 
exhibited  anything  which  distinguishes  them 
materially  from  common  balloting  boxes ;  but 
the  moment  a  small  door  b  opened  in  firaat 
of  them,  the  ftill  ingenuity  of  the  invention 
is  disclosed.  By  a  delicate  mechanical  con- 
trivance, each  piece  of  steel,  as  it  slipped  into 
the  compartment  proper  to  it,  has  been  mads 
to  fall  evenly  and  horizontally  on  the  top  of 
the  ballot  inserted  immediately  before  it,  w 
that  the  whole  of  the  ballots  are  found  to  bare 
arranged  themselves  in  two  completely  regular 
piles,  consisting  of  white  and  blue  plates 
respectively.  By  each  pile  is  a  scale  of  de- 
grees graduated  with  nearly  as  many  ditisions 
as  there  are  members  in  the  Assembly,  and 
from  this  scale  the  president  prooeeds  to  reid 
off  the  height  of  the  piles  precisely  as  we  read 
off  the  height  of  the  mercurial  column  from 
the  register  of  a  thermometer.  Since  the 
thickness  of  all  the  steel  ballots  is  exaetlj  the 
same,  the  height  of  each  pile,  as  determmed 
by  the  scale,  denotes  accinately  the  nomber 
of  votes  which  have  been  given  for  or  againrt 
a  proposition ;  and  when  the  results  from  the 
several  urns  have  been  combined,  the  genenl 
result  of  a  division  is  known  of  ooorse  imme- 
diately. 

Another  voting  machine,  having  many 
distinctive  features,  has  been  patented  in 
England,  and  a  specimen  deposited  in  the 
Great  Exhibition. 
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WAFER  is  a  small  round  piece  of  dried 
paste,  which  is  used  to  fasten  letters.  The 
piece  of  consecrated  cake  which  is  given  by 
the  Roman  Catholic  priest  in  extreme  unction 
is  also  called  a  wafer ;  and  thin  cake  formed 
into  a  roll,  and  called  wafers,  is  still  sold  by 
pastrycooks.  In  fact  the  word  was  used  in 
England  to  signify  a  Uiin  cake  long  before 
wafers  for  scaling  letters  were  invented. 
ITa/Zri  is  the  name  given  by  the  Germans  to 
a  thin  cake  made  with  flour,  eggs,  sugar,  Ac. ; 
Uie  Dutch  call  such  a  cake  wofel^  and  the 


Danes  vaffeL    The  Anglo-Saxons  also  hid 
the  name  waffeL 

In  making  common  wafeiv  for  seearinf 
letters,  wheat  flour  is  mixed  with  isinglass 
and  white  of  egg  into  a  paste;  the  paste  is 
spread  evenly  over  tin  plates,  several  of  vhich 
are  piled  one  on  another  and  put  into  an  oven. 
The  layer  becomes  thus  both  baked  and 
polished.  When  baked,  the  layers  are  tiken 
from  the  tins,  piled  into  a  heap  an  inch  or 
more  in  depth,  and  cut  into  wafen  by  mesD* 
of  hollow  punches.    They  are  ooloored  witb 
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the  usiial  nunend  colouring  materials.  Me- 
daUion  wafers  are  made  of  very  pure  glue, 
coloured  to  aoy  desired  tint.  A  seal  or 
medallion  is  moistened  with  a  weak  solution 
of  either  white  or  coloured  gum,  which  gum 
is  wiped  off  all  except  the  sunken  parts.  The 
glue  is  then  poured  over  the  medallion  in  a 
Tery  thin  layer ;  and  the  result  produced  is  a 
medaUion  wafer,  either  white  or  coloured,  hut 
standing  out  in  relief  from  a  ground  of  another 
colour.  InngUu*  or  gelatine  wafers  are  made 
of  a  coloured  solution  of  isinglass,  which  is 
poured  in  a  very  thin  layer  on  a  glass  plate, 
and  afterwards  cut  into  any  desired  form. 

WALES.  The  principal  manufacture  in 
Wales  is  that  of  iron,  and  this  is  chiefly  con- 
fined to  Glamorganshire.  Large  quantities 
of  ore  are  raised  in  that  county,  where  the 
most  extensive  smelting  furnaces  in  the  em- 
pire are  to  be  met  with.  In  1840  South 
Wales  had  132  furnaces  in  operation,  which 
consumed  during  the  year  about  1,436,000 
tons  of  coal,  and  produced  505,000  tons  of 
iron.  North  Wales  had  12  Aurnaces,  which 
consumed  about  110,000  tons  of  coal,  and 
produced  26,500  tons  of  iron.  In  J  847  the 
total  quantity  produced  in  Wales  was  884,000 
tons.  The  principal  iron-works  are  at  and 
around  Merthyr-Tydvil,  Tredegar,  Aberdare, 
and  Ruabon. 

Copper- ore,  brought  from  Cornwall  and 
other  parts  of  England,  from  Ireland,  and 
foreign  countries,  is  smelted  in  large  quan- 
tities at  Swansea.  The  average  quantity  of 
ore  smelted  there  in  16  years  (1833  to  1848), 
was  104,142  tons;  the  average  quantity  of 
copper  produced  was  18,567  tons. 

The  great  coal-field  of  South  Wales  affords 
employment  to  a  number  of  hands.  The 
quantity  of  coal  exported  at  the  different 
porta  of  South  Wales  and  Monmouthshire 
in  1848  was  nearly  two  million  tons.  North 
Wales  also  yields  some  coal  and  iron,  from 
the  vicinities  of  Wrexham  and  Ruabon  in 
Denbighshire.  Lead  (with  some  silver  ore) 
and  copper  are  raised  in  Anglesey,  Cardigan- 
shire, and  other  parts  of  Wales,  as  well  as 
large  quantities  of  slate,  limestone,  and  mar- 
ble. Various  manufactures  in  lead,  iron, 
copper,  and  brass  are  carried  on  at  Holywell 
in  Flintshire.  Flannel  in  considerable  quan- 
tities, coarse  cloth,  and  stockings  are  manu- 
factured in  Montgomeryshire  and  other  parts 
of  North  Wales. 

Further  illustrations  of  the  industry  of 
Wales  will  be  found  under  Copper;  Gla- 
morgan; Iron;  Merthyr  Tydvil;  Swan- 
sea. 

WALES,  NEW  SOUTH.  The  produce  of 
this  colony  is  briefly  adverted  to  under  Aus- 


tralia. The  following  details  relate  to  its 
commerce  and  produce  in  recent  years. 

In  1848  the  shipping  inwards  amounted  to 
199,304  tons;  outwards,  to  187,322  tons.  The 
wool  exported  was  22,069,711  lbs.,  valued  at 
1,240,144/.  On  Jan.  1, 1849,  the  total  num- 
ber of  sheep  in  the  colony  was  11,660,819 ;  of 
cattle,  1,752,852;  of  horses,  113,895;  of  pigs, 
70,875.  The  produce  of  wheat  in  1848  was 
1,528,874  bushels ;  of  maize,  262,340  bushels ; 
of  barley,  145,219  bushels ;  of  oats,  116,634 
bushels ;  of  potatoes,  14,954  tons ;  of  tobacco, 
3059  cwts. ;  of  hay,  37,795  tons ;  of  wine, 
103,106  gallons ;  of  brandy,  1263  gallons. 

The  value  of  the  imports  and  exports  in 
recent  years  is  shown  as  follows : — 

Imports.  Exports. 

1844 ....    931,300/. ....  1 ,128,100/. 

1845. . . .  1,283,900  ....  1,556,000 

1846....  1,600,500  ....1,481,500 

1847....  1,982,000  ....1,870,000 

1848....  1,556,500  ....1,880,400 

1849 ....  1,793,400  ....  1,891,300 

In  the  years  1846  and  1847,  the  imports 
exceeded  the  exports ;  in  the  other  four  the 
exports  exceeded  the  imports. 

The  relative  value  of  imports  and  exports 
per  head  of  population  was  as  under : — 

Imports     Exborts 
per  nesd.    per  head. 

1844-46)  (6/.  18«.  ..  7/,  lis. 

1847-49  J  P«'*""™  17/.  19s.  ..  8/.    6s. 

The  following  results  relate  to  the  countries 
of  which  the  imports  and  exports  are  re- 
spectively the  produce  or  manufacture  : — 

ixpoars. 

Articles  theprodueeor  manufactare 
of  the  United  Kingdom l^JBtM. 


re-exported 106,900 

Retained  for  home  consumption   . . 1 ,006,9001. 

Articles  the  produce  or  manufacture 

of  other  British  dominions 140,100 

Less  re-exuorted  18.000 

Retained  for  home  consumption   ...  190,.f00 

Articles  theproduoeor  manufacture 

of  Foreign  SUtes 4MJBO0 

Less  re-exported   OS,70O 

Retained  for  home  consumption    ..■  373,800 

Total  imports  retained  for  home  ._-^-. 

consumption I,003,SO(V. 

■xpoars. 
Articles  the  produce  or  manufKture 


of  New  south  Wales 
Net  excess  of  exports  over  imports. 


1,701,100 
97,9001. 


The  trade  to  and  from  Great  Britain  was  as 
follows : — 

Imports  flrom.         Exports  ta 

1844 643,400/.....  854,900/. 

1845....  777,100  ....1,254,900 
1846 ....  1,119,300  ....  1,180,200 
1847. . . .  1,347,200  ....  1,503,100 
1848....  1,084,100  ....1,483,200 
1849....  1,871,200  ...,1,572,600 
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The  nmtnl  aTerages  of  the  trade  wifh  tbis 
oountry  pet  head  of  the  poptilation  were  about 
as  foIlowB : — 

liimorts     B<P^'|' 

1847-4©  J  P"****'*"'!^'-  13*.  ..  0/.  16j. 

The  yalife  of  arkieles  the  prodtioe  or  manil- 
Hkotore  of  New  South  Wales  ez|iorted  m  the 
three  years  184440,  was  S,S96^O0L;  the 
Talae  of  those  artieles  exported  in  the  last 
three  years  was  4,071,4001.,  being  an  inereaee 
ef  1,630,4002.,  dr  move  than  89  per  cent 

WALNUT- TBEE.  The  uses  of  ih^ 
walAtU-tree  are  Tsrioas.  Befoto  the  hitrodno- 
tion  of  mohogany  and  other  foreign  woods, 
the  wood  of  the  walnut-tree  was  held  in  higher 
estimation  than  thai  of  any  other  Eisopean 
tree ;  and  many  speoimena  of  famitnro  and 
carving  still  exist,  to  testify  the  beauty  (some- 
what sombre)  of  the  wood.  In  almost  every 
stage  of  its  growth  the  fridt  of  the  walnut- 
tree  is  Qsed.  When  yotang,  green,  and  tender, 
walnuts  are  piokled  and  preserved  with  the 
husks  OB.  About  the  end  of  June  they  may 
be  preserved  with  or  without  the  husks. 
When  the  nuts  are  fully  ripe,  which  is  gene- 
rally at  the  end  of  September  or  the  beginning 
of  October,  the  kernel,  deprived  of  its  investing 
skin,  is  eaten  in  great  quantities.  As  long 
as  the  skin  can  be  easily  removed,  they  are  a 
nutritious  and  healthy  article  of  diet;  but 
when  they  get  dry,  so  that  their  skins  stick  to 
them,  they  become  indigestible.  A  great  num- 
ber of  the  walnuts  consumed  in  England  are 
of  foreign  growth. 

The  albumen  whieh  eonstitutes  the  bulk  of 
the  seed  of  the  wafamt  eonfaans  tat  otZ,  which 
is  used  in  large  quantities,  espeeiafly  on  the 
Continent  It  is  obtained  by  teducing  the 
seeds  to  a  p«lp  by  means  ef  a  stone  wheel 
and  basin,  sMd  then  expressing  the  oil,  first 
without  heat,  and  thesi  hj  the  appKeation  o€ 
heat  The  oil  obtained  by  heat  is  used  by 
artists,  and  also  for  lampaw 

All  parts  of  fhe  walnut-tree,  excepting 
the  albumen  of  the  seed,  possess  a  bitter 
principle,  which  acta  as  a  tonifO  and  attthel- 
miiH&o,  and  was  fonnerlymnch  esteemed  as  a 
medicine. 

WARMING  AND  VENTILATION. 
Under  the  headings  AitNorr's  Stoys,  Cookino 
Afpabatus,  and  Stove,  descri|^tions  are  given 
of  various  graietf  itaves,  andjire-placet ;  other 
modes  of  warming  buildings  eaU  for  a  Cttie 
notice  here. 

The  employment  of  steam-lxMlers  in  large 
establishments  where  steam-engines  are 
worked,  is  one  of  the  cireumstancea  which 
have  led  to  the  tei^  extensive  adoption  of  the 
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method  of  Warming  by  steam.  A  marled 
difference  is  observable  in  (be  principle  of 
this  method,  as  compared  with  that  of  hot- 
air  warming.  The  steam  is  fiot  permitted  to 
mingle  with  the  idt  of  the  room  whieb  is  to 
be  warmed,  but  atits  through  the  me^imi  of 
the  metallic  tube  Which  confines  it,  and  which 
h  raises  to  a  temperature  sufficient  to  vinn 
the  h>om.  The  efficacy  of  this  mode  of 
heating  depends  on  the  gteat  capacity  for  heat 
which  steam  (possesses,  a  capacity  wpiH  to 
lOOCT*  *  that  is,  a  noUnd  of  water  at  212*  will 
absorb  a  thousand  decrees  of  heat  in  beeoming 
a  pound  of  steam.  Mr.  Scott  Russell  ttlca- 
lates  chat  a  room  oontaining  500  cubie  feet  of 
air,  and  eiposing  40(t  feet  of  surface,  mty  lie 
maintaiiied  at  a  temperatdre  of  20"  above 
that  of  the  air  withotit^  that  is  to  S17,  At  60" 
in  the  Inside  of  the  room  when  the  atmos- 
phere is  at  40°  without — ^for  a  space  of  twelve 
hours,  by  the  evaporation  of  two  gsDoDS  of 
water,  and  at  the  expense  of  about  three 
pounds  of  coal.  This  mode  of  heatmg 
buildings  is  adopted  to  a  very  large  extest  in 
the  steam-power  fiictories. 

The  method  of  heating  by  hot  water, 
thougii  not  so  much  adopted  in  factories  as 
the  steam  method,  is  perhaps  of  more  ox 
tensive  application  in  other  bufldings.  When^ 
all  the  apartments  to  be  wanned  are  on  000 
letel,  an  open  boiler  may  be  used ;  but  where 
it  is  necessary  to  carxy  the  pipes  to  differ<*ni 
floors  of  a  building,  some  of  them  morh 
above  the  level  of  the  boiler,  the  boiler  mu<t 
in  that  case  be  closed.  'When  an  open  boiI(T 
is  employed,  a  pipe  hranches  out  from  the 
upper  part  of  the  side,  extends  horizoDtalit 
through  the  rooms  to  he  wanned  (without  in 
any  case  rising  above  the  level  of  the  tattc 
in  the  boiler),  and  returns  again  to  tb«  bi>i]er, 
which  it  enters  at  a  lower  level  than  the  other- 
Under  this  arrangement  a  current  of  heated 
water  wiH  flow  trom  the  boiler  at  the  upp*^ 
orifice,  and,  after  traversing  the  tube,  Kivrn 
to  the  lower  orifice.  The  dosed  boiler  is 
however  more  extensively  useful,  since  it 
enables  all  tlie  stories  of  a  building  to  be 
warmed  by  one  apparatus.  The  whole  system, 
including  both  tubes  and  boiler,  is  fiHed  «ith 
water  at  a  valve  at  the  highest  point:  and 
when  heat  is  applied  to  the  boiler,  a  cit^ 
lation  ensues  which  speedily  causes  tie  whole 
length  of  tubing  to  become  hot  Tarioaa 
modifications  of  this  hot-water  sTstem  are 
adopted  in  the  new  Houses  of  l>iriiament, 
m  the  British  Museum^  and  other  peU> 
buildings. 

refOa/ofiofi.— There  ia  an  i"f<«*|!^  •r 
^ften  neglected  dicnnataaea  atteaoiag  t^ 
artificial  warming  of  buildings,  vis.  that  tM 
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■raottiii  of  fresh  tar,  feqnklte  tmder  any 
ooilditioo  f&e  afthnal  respimtton,  must  be  more 
and  man  ineteased  in  proportion  to  ih€  fttel 
bunecl  in  the  roota ;  eft,  mote  ooiteeflj,  ihete 
must  be  oiie  portion  cf  air  to  feedcombnstioh, 
and  another  portion  to  aid  respiration. 
Tredgtfld,  Amott,  Beid,  and  others,  have  cal- 
imlated  the  ctnantiiy  of  air  required  for  these 
purposes.  Tredgold  states  that  when  a  rooln 
eoDtaining  sereral  persons  is  heated  to  the 
artsrage  and  ctlstoniaty  degree,  it  mil  be 
neeessaty  to  stipply  fbror  times  as  many  cubic 
l^et  of  fresh  air  per  minute,  as  there  ate 
persons  in  the  room ;  that  is,  four  feet  for 
each  person.  Bnt  there  must  be  an  outlet 
for  the  vitiated  air  equal  to  the  inlet  for  pure 
rir ;  and  as  It  is  found  that  respired  fldf  ascends 
to  the  upper  part  of  the  room,  it  follows  that 
the  eeifing  or  some  neighbouring  part  is  the 
proper  place  for  an  outlet 

In  oi^nary  English  hous€?s  no  steps  tvhat- 
eter  are  taken  to  regulate  either  the  supply 
of  pore  air  or  the  exit  of  vitiated  air ;  but  it 
is  probable  that  our  large  fire-places  regulate 
this  matter  tolerably  well.  In  crowded  rooms 
however,  where  the  amount  of  vitiated  breath 
bears  a  much  larger  ratio  to  the  cubical  con- 
tents, and  where  the  ^oors  are  generally  small 
compared  with  the  height  of  the  room,  tlie 
impure  air  cannot  escape  by  these  means,  and 
some  arrangements  must  be  made  near  the 
eeifing  for  the  removal  of  the  air.  These 
methods  are  chiefly  ot  two  different  kinds; 
the  one  by  the  use  of  a  revolving  wheel  or 
faa-ventilator,  and  the  other  by  the  action  of 
a  chimney  or  tube.  At  the  Beform  Club- 
House,  London,  a  steam-engine  works  a 
revolving  fan,  capable  of  throwing  eleven 
thousand  cubic  feet  of  air  per  minute  into  a 
subterranean  tunnel  under  the  basement  story; 
and  the  steam  from  the  small  steam-engine 
which  works  the  fan  suppHes  three  cast-iron 
chests  with  the  requisite  heat  for  warming  the 
whole  building. 

The  second  mode  of  effecting  ventilation, 
VIZ.  by  the  use  of  a  tube  or  ohimney  opening 
into  the  air  from  the  upper  part  of  an  apart- 
ment, depends  for  its  action  on  the  ascensive 
power  possessed  by  a  lofty  aerial  column.  As 
the  heated  air  of  a  furnace-chimney  carries 
up  the  smoke,  Ac,  more  rapidly  if  the  chimney 
be  very  lofty,  so  does  a  lofty  chimney  exceed 
a  low  one  in  canying  off  vitiated  air ;  and  for 
the  same  reason,  even  if  no  chimney,  properly 
so  called,  be  provided*  a  lofly  room,  furnished 
with  appropriate  openings  in  its  ceiling,  will 
furnish  a  draugjbt  to  carry  off  impure  air  more 
rapidly  than  a  low  room ;  and  in  many  ol 
our  public  buH^ga  this  arrangement  ia 
deemed  snffident. 
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Br.  imott  has  made  use  of  the  ascending 
force  of  the  column  of  heated  air  in  an  ordi- 
nary chimney  as  a  means  of  ventilating 
ordinaiy  sitting  ror^ms,  by  placing  a  balanced 
valve  in  an  opening  ttom  the  room  into  ihe 
chimney.  He  has  also  introduced  very  re- 
cently a  mode  of  ventilating  large  buildings 
by  applying  the  pressure  of  a  column  of 
water  to  work  a  forcing  air-pump.  These 
admirable  contrivances,  so  worthy  of  tlie 
accomplished  physician  to  whom  they  are  due, 
are  noticed  under  Abnott's  Vextilatob. 
Many  fbrms  of  ship-ventilation  depend  on  the 
use  of  an  air-pump. 

WABWICKSHIRE.  Hie  minerals  of 
this  county  consist  chiefly  of  one  small  coal 
fleld,  and  some  quarries  of  grit8tone.  There 
are  no  less  than  170  miles  of  canal  in  this 
county ;  and  It  is  also  well  supplied  with  rail- 
ways. Warwickshire  stands  on  the  verge  of  a 
manufacturing  district  and  contains  within 
itself  many  busy  towns.  The  two  most 
notable  of  these,  in  an  industrial  point  of 
view,  are  noticed  elsewhere.    [Bibmikoh^vm  ; 

COVENTBY.] 

WATCfi.  [Clock  and  Watch  Making.] 
WATEB,  in  its  liquid,  aeriform,  or  solid 
state,  is  universally  diffused  through  na- 
ture. It  was  once  considered  as  one  of  the 
four  elements,  and  is  in  common  language 
still  frequently  so  termed.  Water  however  is 
now  known  to  be  a  compound  substance  con- 
sisting of  hydrogen  and  oxygen.  It  is  colour- 
less, transparent,  inodorous,  and  insipid;  it 
is  an  imperfect  conductor  of  heat  and  electri- 
city ;  it  is  very  slightly  compressible,  yielding 
only  '\bout  46*65  millionths  of  its  bulk  to  Uie 
pressure  of  the  atmosphere.  Its  specific 
gravity  is  I,  being  the  unit  to  which  the  den- 
sity of  all  liquids  and  solids  is  referred,  as  a 
convenient  standard,  on  account  of  the  faci- 
lity with  which  it  is  obtained  in  a  pure  state. 
Like  all  other  fluids  and  substanees  it  expands 
by  exposure  to  an  increase  of  temperature ; 
and  with  a  curious  exception,  the  dilatation 
within  certain  limits  is  proportionate  to  the 
degree  of  heat  to  which  it  is  subjected.  When 
water  is  heated  to  a  certain  point,  which  va 
arbitrarily  fixed  on  the  scale  of  Fahrenheit's 
thermometer  at  ^2^,  it  aoquires  the  greatest 
v(dume  it  is  capable  o£  assuming;  it  then 
boils,  and  is  converted  into  vapour*  Steam  at 
212°  occupies  about  1700  times  as  much  space 
as  the  water  dees  from  whioh  it  is  generated. 
It  is  upon  the  elastic  force  of  steam  commu- 
nicated by  heat,  and  the  instantaneous  annihi- 
lation of  it  by  coldr  that  the  working  of  the 
steam-engine  depends. 

Water  ia  seldom  found  in  a  state  of  perfect 
purity,  but,  from  its  great  solvent  and  ab- 
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sorbent  power,  it  is  impregnated  with  a  yariety 
of  saline  substances,  gases,  and  animal  and 
vegetable  substances,  either  living  or  under- 
going a  process  of  decomposition.  The 
effect  of  these  is  to  communicate  different 
properties,  and  generally  give  it  a  peculiar 
taste,  and  not  unfrequently  an  odour,  which, 
if  not  cognisable  by  the  blunted  senses  of 
man,  is  so  by  animals,  especially  the  camel, 
which  can  scent  water  at  a  great  distance  in 
the  desert.  The  specific  gravity  is  often 
much  increased,  especially  that  of  sea-water 
and  of  mineral  waters,  trom  the  saline  ingre- 
dients, and  of  some  of  the  great  rivers,  from 
the  quantity  of  mud  and  other  matters  which 
they  contain. 

Rain 'Water  is  commonly  reckoned  the 
purest :  but  it  is  by  no  means  so  free  from 
accidental  impregnations  as  is  generally  sup- 
posed. Whatever  foreign  ingredients  exist 
in  the  atmosphere  of  any  place  are  brought 
to  the  ground  by  the  firstrain  that  falls.  Bain- 
water,  from  its  great  purity,  has  high  solvent 
powers,  which  fit  it  well  for  the  part  it  has  to 
perform  in  the  economy  of  nature,  and  also 
for  many  operations  in  the  laboratory.  In 
this  respect  it  is  nearly  equal  to  distilled 
water.  The  surface  water  of  sandy  districts 
is  the  purest  that  can  be  obtained  naturally. 

Dew  differs  little  fh)m  rain,  save  in  con- 
taining more  atmospheric  air.  Icewater 
differs  when  first  obtained,  from  rain,  in  being 
destitute  of  atmospheric  air,  and  hence  it 
cannot  sustain  respiration  in  fishes  ;  it  is  for 
the  same  reason  mawkish  and  insipid ;  but 
by  exposure  to  the  air  it  speedily  absorbs 
a  due  proportion.  Snow-water  is  nearly 
similar. 

Spring-water  is  of  various  degrees  of  purity, 
according  to  its  source  and  the  strata  through 
which  it  passes.  Its  most  common  source  is 
rain,  which  percolates  through  some  of  the 
superficial  strata,  and,  meeting  with  some 
obstacle,  is  forced  up  to  the  surface.  Miver- 
water  mostly  originates  in  springs,  augmented 
by  rain-water.  If  it  flows  over  sand  or  granite, 
it  is  found  very  pure,  depositing  in  its  course 
many  earthy  salts,  especially  the  calcareous 
ones,  trom  ihe  escape  of  carbonic  acid.  This 
circumstance  renders  the  water  vapid,  and 
less  pleasant  to  drink  than  spring-water.  It 
possesses  however  the  property  of  absorbing 
much  oxygen ;  hence  the  surface-water  both 
of  rivers  and  the  ocean  holds  more  oxygen 
than  the  atmospheric  air,  to  the  amount  even 
of  20-1  per  cent  This  contributes  both  to 
the  maintenance  of  the  respiration  of  fishes, 
and  these,  in  their  turn,  to  the  growth  of 
aquatic  plants.  Well-water  is  generally 
obtained  from  a  greater  depth  than  spring- 


water.  It  is  also  generally  haid,  or  is  apt  to 
become  so  if  kept  in  a  reservoir  lined  with 
bricks,  unless  they  be  coated  with  an  iosola- 
hie  cement.  The  water  from  old  wells  ii 
more  pure  than  from  recent  ones,  the  soluble 
particles  being  all  gradually  washed  awtj. 
The  pump  and  well  waters  in  and  aboot 
London,  and  chalky  districts  in  general,  m 
mostly  hard. 

Lake-waier  varies  much  in  its  composition. 
The  main  difference  depends  on  the  Uke  pos- 
sessing an  outlet  or  being  destitute  of  one. 
The  water  of  the  former  generally  oorrespoiMis 
with  that  of  the  rivers  which  flow  into  it;  but 
the  flow  becoming  slower,  there  is  more  scope 
for  the  development  of  animal  and  vegetable 
matters,  and  for  the  decomposition  of  organic 
remains. 

Marsh-water  is  stagnant,  and  aboirnds  in 
animal  and  vegetable  remains,  either  in  a 
state  of  decomposition  or  passing  into  nev 
combinations,  generally  of  a  low  grade,  as  tbe 
lowest  members  of  the  vegetable  kbgdom 
and  those  of  each  section  of  the  animal  are 
mostly  aquatic.  These  waters  are  for  the 
most  part  unwholesome,  both  firom  the  gtsa 
they  emit,  and  also  when  used  as  drini 
Impure  or  putrid  water  may  be  rendered  pore 
by  adding  alum  or  recently  prepared  charooal, 
or  by  simply  pouring  it  trom  one  vessel  into 
another  in  the  sun. 

8ea-water  abounds  in  saline  matten  so 
much,  that  it  is  unfit  for  use  internally,  exc«pt 
in  small  quantity  as  a  medicine.  Sea-vater 
may  be  rendered  fit  for  drinking  Iqr  pressare*, 
filtration,  and  freezing,  or  simply  by  boiling 
it,  and  condensing  the  steam  as  it  arises. 
For  many  chemical,  pharmaceutical,  and  eren 
dietetical  purposes,  water  must  be  of  greater 
purity  than  it  is  generally  found.  For  this 
end  it  is  directed  to  be  distilled,  m  vhich 
process  never  more  than  two-ihiids  of  tbe 
water  put  into  the  still  should  be  allowed  to 
pass  over. 

Mineral  Waiert  ara  generally  cbartrtcnsed 
by  possessing  some  principle  different  now 
what  is  found  in  common  water,  or  some  rf 
the  ordinary  principles  in  unusual  proportian ; 
yet  among  these  are  reckoned  certain  spnogs 
which  have  no  claim  to  repute  beyond  wbii 
is  due  to  their  extreme  purity,  such  as  MalTCia 
and  Holywell,  or  to  having  a  higher  «««?«* 
ture  throughout  the  year  than  the  mean  of  IK 
latitude  where  they  are  situated.  T'**^  J? 
are  classed  among  the  therwd  springs,  whirti 
are  properly  divided  into  two  sections,  w 
rnxnerahsed  hot  springs  and  the  "'ww**''^ 
among  which  are  some  only  ^"^^^j^ 
Matlock,  where  some  springs,  are  «»  "^ 
lowest  of  the  class  in  Britain,  and  othan  con, 
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presenting  this  peculiarity,  that  tlie  tepid 
springs  arise  from  fifteen  to  thirty  yards  above 
the  level  of  the  river  Derwent,  whilst  those 
wliich  arise  either  above  or  below  this  range 
are  cold. 

For  practical  purposes  mineral- waters  may 
be  classed  under  four  heads,  each  susceptible 
of  seoondaxy  heads,  according  as  they  are  hot 
or  cold,  or  have  other  peculiarities,  viz.: 
saline,  alkaliiu,  chalybeate^  and  tulphureovt. 

It  has  never  ceased  to  be  an  object  of 
interest  to  determine  whether  sea-water  can 
be  so  distilled  on  board  a  ship  as  to  yield 
drinkable  fresh-water.  Many  processes  have 
been  devised  for  this  purpose ;  but  all  have 
been  wanting  in  some  one  or  more  desired 
qualities.  Some  of  the  government  ships 
have  lately  been  provided  with  Grant's  Dis- 
tilling and  Cooking  Galley ;  during  the  period 
it  is  required  to  keep  the  fires  alight  in  these 
galleys  for  purposes  of  cooking,  the  distilla- 
tion of  salt  water  is  going  on  so  as  to  yield 
one  gallon  of  distilled  water  per  man  per  day. 
Like  all  distilled  water,  it  is  vapid  at  first  from 
the  loss  of  oxygen  during  the  process ;  but  the 
motion  of  the  ship  is  said  to  aerate  the  dis- 
tilled water  in  the  tanks,  by  agitation.  Expe- 
riments have  been  made  in  one  of  the  govern- 
ment ships,  to  see  whether  the  oxygen  might 
be  restored  to  distilled  water  by  an  electrical 
current  passed  through  it ;  but  this  seems  too 
complicated  an  arrangement  for  the  rough 
usages  of  a  ship. 

WATER  SUPPLY;  WATER  WORKS. 
Before  the  building  of  New  London  Bridge, 
a  considerable  part  of  the  metropolis  was 
supplied  with  water  by  machinery,  placed  close 
to  the  old  bridge ;  but  that  machinery  being 
removed,  other  arrangements  for  supply  have 
had  to  be  made. 

The  following  are  the  modes  in  which 
London  is  now  supplied  with  water.  The 
Sew  River  Company  obtains  its  supply  from 
the  rivers  Lea  and  Arm  well ;  the  East  London 
Company  from  the  river  Lea ;  the  Hampstead 
Company  from  springs  near  Hampstead;  the 
Grand  Junction  Company  from  the  Thames 
near  Kew;  the  Went  Middlesex  Company  from 
the  Thames  near  Barnes;  the  Chelsea  Com- 
vany  from  the  Thames  near  Chelsea;  the 
Soulhwarh  and  Vauxhall  Company  from  the 
Thames  near  Battersea  and  the  Lambeth 
Cfrtnpany  from  the  Thames  near  Thames 
Ditton.  When  certmn  new  arrangements  of 
tlie  various  companies  are  complete,  no  sup* 
ply  xnW  be  obtained  from  the  Thames  at  a 
lower  point  than  Chelsea.  Most  of  the  com- 
panies have  filtering  or  settling  reservoirs, 
for  purifying  the  water  a  little  before  it  reaches 
t)ie  service  mains. 


The  agitation  for  improved  and  increased 
water  supply  is  well  known  to  all  newspaper 
readers ;  some  projectors  suggest  that  water 
should  be  obtained  from  a  yet  higher  point  in 
the  Thames;  some  select  the  Verulam;  some 
the  Wandle ;  some  the  Colne.  Many  think 
that  Artesian  Wells  might  supply  the  whole 
of  London ;  while  a  recentiy  proposed  plan, 
which  has  been  received  with  much  favour,  is 
for  catching  the  rain  water  over  a  large  sandy 
surface.  The  subject  is  now  before  the  legis- 
lature. 

See  other  details  under  Aqueducts;  As^ 
TEsiAN  Wells. 

WATERFORD.  The  Waterford  mountains 
contain  two  varieties  of  slate:  the  old  tran- 
sition slate,  coloured  gray,  which  is  extensively 
used  for  roofing,  and  the  newer  slate,  which 
rests  on  the  older ;  the  lower  portions  of  its 
strata  consist  of  alternating  beds  of  brownish- 
red  quartzose  conglomerate  and  coarse  red 
slate.  The  valleys  are  occupied  by  limestone, 
and  there  is  a  clay -slate  district,  which  con- 
tains several  copper  and  lead  mines,  some  of 
which  are  worked.  Iron-ore  is  also  found. 
Of  the  entire  area  of  the  county  (461,553 
acres)  325,345  acres  are  arable,  105,496  un- 
cultivated, 23,408  in  plantations,  and  the  rest 
covered  by  water  or  occupied  by  towns.  The 
common  course  of  tillage  is  potatoes,  wheat, 
oats,  and  again  potatoes;  but  some  of  the 
better  farmers  grow  only  one  com  crop  in  the 
course.  The  common  Irish  cow  is  the  general 
dairy  stock. 

In  Waterford  town  the  exports  are  chiefly 
to  England,  and  almost  wholly  agricultural — 
bacon,  pork,  butter,  grain,  flour  and  meal, 
catUe,  sheep,  and  pigs.  The  gross  produce  of 
the  customs*  duties  in  1848  was  134,897/. 
The  sailing  vessels  registered  as  belonging  to 
the  port  in  1848  were  78  under  50  tons,  and 
123  of  50  tons  and  upwards ;  the  aggregate 
burden  was  23,244  toes;  steamers,  14  (3187 
tons) 

WATERPROOF  COMPOSITIONS. 
Many  patents  have  been  taken  out  for 
methods  of  rendering  cloth  and  leather  water- 
proof. In  1835  Mr.  Hellewell,  of  Salford, 
took  out  a  patient  for  a  solution,  which,  by 
immersion,  should  render  cotton  and  other 
fabrics  waterproof;  it  is  a  composition  of  h>ck 
alum  and  whiting  in  water,  and  its  action  is 
aided  by  a  subsequent  application  of  soap  and 
water.  Mr.  Hall,  of  Doncaster,  patented  in 
1839  a  method  of  waterproofing  cloth  by  im- 
mersion ;  one  solution  described  consists  of 
alum,  white  lead,  and  water ;  and  another  of 
alum,  white  lead,  acetic  acid,  and  water;  and 
the  cloth,  after  steeping  in  one  of  these  solu- 
tions, is  passed  through  a  solution  of  quick 
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lime,  fknd  a  third  time  Uiroagh  a  solntion  of 
boiled  Irish  moss,  which  acts  as  a  mucilage. 
There  are  other  patents  of  a  somewhat  similar 
character  to  the  above,  and  there  have  also 
been  nomeroos  methods  published  but  not 
patented. 

The  surface-application  of  a  species  of  Tar- 
nish has  been  the  subject  of  many  patents. 
A  composition  was  introduced  for  this  pur- 
pose some  years  ago,  formed  of  Unseed  oil, 
pipe-day,  burnt  umber,  white  lead,  pounded 
pumice-stone,  and  one  or  two  other   sub- 
stances.   This  was  not  intended  as  a  water- 
proof composition  for  ordinary  clothing,  but 
rather   for   tarpauling,    awnings,    coach-top 
covers,  boat-cloaks,  and    other  coarse  ma- 
terials.   Mr.  Kewbenys  patent,  taken  out  in 
1140,  is  for  a  mode  of  applying  waterproof 
composition  in  such  a  way  as  to  leave  one 
side  of  the  woven  fabric  free  from  its  in- 
fluence, thereby  presenting  to  the  eye  a  tex- 
ture nearly  resembling  that  of  ordinaxy  cloth. 
The  application  of  a  layer  of  cement,  gum,  or 
varnish  between  two  oUier  substances,  witb  a 
view  to  render  the  inner  one  impervious  to 
water,  has  been  practised  under  many  dif- 
ferent modifications,  including  that  which  is 
known  by  the  name  of  the  inventor,  Mackin- 
toih.    In  the  year  1824  Mr.  Weise,  of  Ber- 
mondsey,  devised  a  peculiar  kind  of  fabric, 
which  consists  of  fibrous  materials  spun  into 
yam ;  the  yam  is  dipped  in  caoutchouc  solu- 
tion before  weaving ;  and  in  order  to  render 
the  meshes  impervious  to  water,  the  cloth  is 
drawn  over  a  heated  cylinder,  whereby  the 
composition  is  so  far  melted  as  to  flow  into 
them.    The  waterproof  or  Macintosh  cloth  is 
made  by  applying  a  lay^r  of  dissolved  caout- 
chouc to  cotton  or  other  doth.    The  cloth 
is  stretched  upon  frames  and  bnished  over 
vrith  it ;  and  the  surfaces  of  two  such  pieces, 
while  in  a  partially  damp  state,  are  laid  one 
upon  another,  and  pressed  between  rollers 
till  they  firmly  and  inseparably  unite.    The 
double  fabric  thus  produced  is  wholly  imper- 
vious to  water,  and  is  at  the  same  time  free 
from  any  adhesive  substance  on  the  surface. 
The  useful  application  of  air  for   beds, 
cushions,  seats,  and  similar  articles,  is  de- 
pendent on  the  formation  of  air-tight  cases ; 
and  this  air-proof  quality  is  brought  about  by 
nearly   the    same  means   as  waterproofing. 
When  a  bag  has  been  made  of  caoutchouc  or 
similar  cloth,  and  rendered  also  air-tight  by 
somewhat  similar  means  at  the  seams,  air 
may  be  passed  into  it  as  a  substitute  for  more 
solid  materials.    In  practice  there  are  some 
veiy  neat  arrangements  adopted  in  eflSscting 
this.     Temponuy  air-seats  or  cushions  are 
made  by  foraiing  a  bag  of  air-tight  doth, 


perfectly  endoaed  at  eveiy  part  cz«ept  om 
corner,  where  is  inserted  a  small  toW  ia4 
stop-cock,  capable  of  admitting  or  praTeDtiog 
communication  from  the  interior  to  th«  ex 
terior.  The  cock  being  opened,  and  the  tobe 
applied  to  the  mouth,  air  is  blown  into  th« 
cushion,  until  it  expands  to  the  desired  degm 
of  fulness ;  the  oock  is  then  dosed,  aod  th«  air 
remains  imprisoned.  In  this  state  the  (mhaa 
is  of  a  more  equable  kind  than  any  one  staffed 
with  solid  materials ;  and  if  the  envekipe  be 
well  made,  it  will  retain  its  efllcacy  for  t  long 
time.  When  not  in  use,  such  a  cushion  cis 
have  the  air  expressed  fit>m  it,  and  may  tkeo 
be  folded  up  into  a  small  space. 

It  is  obvious  that  seats,  cushions,  pilk>ws, 
and  beds  of  various  kinds,  having  a  nmilir 
object  hi  view  in  respect  to  softness,  falnev, 
and  elasticity,  may  be  made  by  simUar  mttos. 
When  the  quantity  of  air  included  m  la 
envdope  is  greatly  increased,  it  may  ^  nx^ 
the  means  of  produdng  actud  pressure  ia  a 
more  equable  way  than  by  any  solid  bodin- 
Thus,  an  air-tight  bandage,  so  formed,  ia  often 
used  in  surgical  operatiofis. 

The  patents  for  oaoutdione  waterproof 
materials  taken  out  by  Mr.  Haoooek,  3fr. 
Sievier,  and  other  inventors,  within  the  Itft 
few  years,  are  so  exceedingly  numeroos  thit 
we  can  only  speak  of  them  generally.  One 
patent  is  for  cutting  cotton  and  other  fibres 
into  very  small  fragments,  mixing  them  vith 
dissolved  caoutchouc,  and  forming  sheets  of 
material  from  this  mixture.  Another  patnt 
relates  to  a  method,  in  which  very  thin  sbttii 
of  caoutchouc  are  cemented  by  a  sdnticfi  of 
caoutchouc  to  gauze,  bobbin  net,  or  otker 
open  material ;  and  on  this,  as  a  groood,  uhI 
with  a  similar  cement  of  quick-drying  eaoot 
cl^ouQ,  is  laid  a  stratum  of  fibres.  The  f^bre i 
are  pressed  and  dressed ;  and  the  open  aod 
extensible  meshes  of  the  gauze  or  bobbin-net 
give  to  the  whole  an  elasticity  which  cIospJt* 
woven  textures  cannot  impart 

The  attempts  to  render  leather  waterproof 
depend  in  general  on  the  fitting  op  of  tbe 
small  pores  which  have  preriously  admiturd 
the  tannin,  the  substance  imbibed  being  ^^ 
as  will  repel  or  resist  water.  Many  snch 
compositions  have  been  proposed  at  diSsTfot 
times,  of  which  the  mention  of  a  firw  will 
here  suffice.  Melt  over  a  slow  fire  a  qtiait  d 
boiled  linseed  oil,  a  pound  of  mutton  suet, 
three-quarters  of  a  pound  of  yellow  bee^*- 
wax,  and  a  half  a  pound  of  common  nsn*  "^ 
smdler  quantities  in  the  like  relatire  pi^ 
portions;  and  with  this  mixture  saturate  the 
leather  of  new  boots  or  shoes,  while  the  latter 
is  slightly  warm.  Another  mefliod  is  to  md( 
two  ounces  of  yellow  beaa'-waz,  tv^  oqbms  of 
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Bnrgimdy  pitch,  and  tiro  ouncas  of  taipeotme , 
in  a  pint  of  linseed  oil,  and  widi  this  mixture 
to  saturate  the  warm  leather.  Another  mix- 
tare  for  this  purpose  eonsista  of  six  onnoes  of 
oaoatchooc  boiled  for  two  honn  in  two  quarts 
of  linseed  or  neat's-foot  oil.  Lastly,  a  mode 
has  been  much  i«0ommen4e4  of  applying  a 
hot  mixture  of  two  parts  tallow  and  one  part 
resin,  with  whioh  Uie  leather  may  be  com- 
pletely satin«ted,  the  resin  imparting  an 
antiseptic  quality  to  thd  tallow. 

WATT,  JAMAIS.  Of  all  the  great  m^n 
whose  n^mes  are  indissolubly  connected  with 
the  history  of  the  steam-engine,  Jan^es  Watt 
undoubtedly  takes  the  lead.  Watt  was  bom 
at  Greenock  in  1736 ;  and  in  his  10th  year  he 
was  apprenticed  to  an  instrument  maker  in 
Glasgow.  At  the  end  of  three  years  he  re- 
mored  to  London,  in  1765,  and  placed  himself 
with  a  mathematical  instmtnent  maker ;  but 
in  little  more  thap  twelve  months  the  state 
of  his  health  compelled  him  to  return  to 
Scotland. 

,  Shortly  after  his  return  from  London,  Watt 
established  himself  as  an  instrument  maker 
within  the  precincts  of  Glasgow  UniTersity. 
In  1768  Professor  John  Anderson,  who  then 
occupied  the  chair  of  natural  ph^osophy  in 
the  univeftity,  having  requested  him  to 
examine  and  repair  a  amlOl  model  of  New- 
oomen'a  steam-engihe,  which  could  neyer  be 
made  to  voik  satisfaatorily,  his  sagacily  led 
him  to  discover  and  remove  the  defects  of 
this  model ;  and  he  also  diseovexed  the  im- 
perfections of  the  machine  itself,  and  was  led 
to  investigate  those  properties  of  steam  upon 
which  its  aotion  depended.  The  character  of 
Watt's  improvements  is  briefly  noticed  in  the 
article  Stbam-Enodie.  He  next  opened  a 
shop  in  the  Salt  Market,  Glasgow,  where  he 
continued  to  make  improvements  in  the 
steam-engine;  and  where,  in  addition  to  his 
employment  as  a  mathematical  instrument 
maker,  he  devoted  much  time  to  the  practice 
of  land-surveying.  He  afterwards  adopted 
the  profession  of  a  civil  engineer.  In  1768 
he  found  in  Dr.  John  Roebuck  an  individual 
capaUe  of  appreciating  the  value  of  his  im- 
provements in  Uie  steam-engine,  and  suffi- 
ciently enterprising  to  support  him  in  farther 
experiments.  The  assistance  of  this  gentk- 
mdn  enabled  him  to  set  up  an  engine,  fbr 
which  he  obtained  a  patent,  Jan.  6,  1769. 
Matthew  Bonhon,  df  Soho  near  Birmingham, 
pnrtshwed  Roebuck's  share ;  and  in  1774 
Booltcm  and  Watt  entered  into  partnership. 

At  the  latter  end  of  1774  Watt  completed 
at  Soho  his  fourth  model  engine,  which  was 
exhibited  to  a  deputation  from  the  Cornish 
miners,  and  to  other  persona  competent  to 


judge  of  its  perfonnanoes,  which  were  deemed 
highly  satisfactoiT.  Perfect  however  as  was 
the  action  of  the  improved  machine,  the 
patentees  knew  that  much  remained  to  be 
done  to  bring  it  into  extensive  operation; 
and  they  succeeded  in  obtaining  an  extension 
of  the  patent  till  the  ye^r  1800.  Of  the 
Bjnrited  manner  }i^  ijrhich  Boulton  conducted 
the  mercantile  4epartment  of  the  great  ad^ 
venture  some  idea  may  be  formed  frt>m  the 
fact,  that  upwards  of  47,000/.  was  spent  before 
the  patentees  began  to  receive  any  return; 
but  at  length  their  remuneration  began  to 
pour  in,  and  in  no  scanty  stream.  Th^ 
were,  however,  put  to  great  expense  by  legal 
proceedings  against  infringements  of  their 
patent,  and  in  defence  of  the  patent  itself^ 

At  a  social  meeting  of  scientific  men,  a 
suggestion  was  thrown  out  whioh  led  Watt  to 
the  invention  of  the  us^fql  little  machine 
known  as  the  Oopffing  Press,  for  which  he 
obtained  a  patent  Towards  the  latter  end  of 
1786,  on  a  visit  to  Paris,  undertaken  at  the 
instance  of  the  French  govermnent  for  the 
purpose  of  suggesting  improvements  on  the 
Machine  de  Marly,  Watt  became  acquainted 
with  Berthollet,  whose  method  of  bleaching 
with  chlorine  he  brought  to  this  countiy,  and 
introduced,  with  certain  improvements  dT  his 
own,  in  the  bleaoh-works  of  Mr.  Macgrigor. 
near  Glasgow,  whose  daughter  he  had  married 
in  1776. 

Conoeming  Watt's  share  in  the  discoveiy 
of  the  composition  of  water,  an  investigation 
in  ifhich  he,  Cavendish,  and  Lavoisier,  were 
engaged  about  the  same  time,  we  must  refer 
those  who  are  curious  to  Arago's  life  or 
*Eloge'  of  Watt,  and  to  the  'Historical  Ac- 
count of  the  Discovery*  of  the  Composition  of 
Water,'  by  Lord  Brougham. 

One  of  the  last  of  the  projects  to  which 
Watt  devoted  his  attention  after  his  retire- 
ment from  business  was  a  machine  for  copy- 
ing sculpture,  with  which  he  proceeded  so  far 
as  to  execute  several  specimens. 

In  acknowledgment  of  his  invaluable  ser- 
vices it  was  intimated  to  Watt  a  few  years 
before  his  death,  that  <the  highest  honour 
usually  conferred  in  England  on  men  of 
litenrtnre  and  science  (knighthood)  was  open 
to  him,  if  he  expressed  a  wish  to  thai  effect;' 
but  while  he  felt  flattered  by  the  intimation, 
he  determined  to  decline  it.  He  became  a 
member  of  the  Royal  Society  of  Edinburgh 
in  1784,  of  that  of  London  in  the  following 
year,  of  the  Batavian  Society  in  1787,  and  in 
1808  a  correspondent  of  the  French  Institute ; 
and  in  1814  the  *AcaAkmie  des  Sciences '  of 
the  Institute  elected  him  one  of  its  eight 
foreign  associates.    In  1806,  by  a  spontaneous 
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yote,  the  university  of  Glasgow  conferred 
upon  him  the  honorary  degree  of  LL.D.  In 
1824  a  subscription  was  entered  into  for  a 
statue,  which  was  sculptured  by  Ghantrey, 
and  is  now  in  Westminster  Abbey.  Another 
statue  by  Ghantrey  adorns  an  elegant  chapel 
erected  by  Watt's  only  surviving  son,  at  the 
parish  church  of  Handsworth,  near  Birming- 
ham, in  the  chancel  of  which  he  was  interred. 
Gther  statues  have  been  erected  in  St  George's 
Square,  Glasgow,  and  in  the  univeisity  of 
Glasgow. 

Every  Exhibition  of  manufactures  owes  a 
debt  to  James  Watt,  of  which  it  would  be  in 
vain  to  attempt  to  detennine  the  value. 

WAX.  There  are  several  varieties  of  this 
substance.  Beet^  Wax  is  a  secretion  from  the 
Tentral  scales  of  the  bee.  With  this  sub- 
stance the  comb  is  constructed.  From  the 
comb  the  wax  is  extracted  chiefly  by  pressure 
and  by  melting  it  in  hot  water,  in  which  the 
impurities  subside,  after  which  the  wax  is 
poured  into  moulds.  The  wax  has  a  yellowish 
or  orange  colour,  and  a  peculiar  odour.  Even 
in  winter  it  is  soft  enough  to  be  indented  by 
the  nail,  and  in  summer  it  is  much  softer.  It 
melts  at  about  143"*  to  150*"  Fahr. 

White  Wax  is  obtained  by  melting  yellow 
wax  by  means  of  steam,  running  it  off  into  a 
perforated  trough  called  a  Gradle,  from  which 
it  falls  into  water.  By  this  means  the  wax  is 
solidified  and  converted  into  a  kind  of  ribbon; 
it  is  afterwards  bleached,  re-melted,  re- 
bleacbed,  and  refined.  Pure  wax  thus  ob- 
tained is  nearly  devoid  of  smell,  and  is  white 
with  a  yellowish  tint ;  it  is  brittle  and  insipid ; 
its  melting  point  is  168^  Fahr.,  and  it  solidifies 
at  149°. 

Sealing  Wax  is  not  property  a  wax.  It  is 
composed  of  shel  lac  C4  parts),  Venice  Turpen- 
tine (1  part),  and  cinnabar  (8  parts).  The 
round  sticks  of  sealing-wax  are  made  by  hand 
on  a  smooth  slab  of  marble,  which  is  kept  at 
a  moderate  temperature  by  a  brazier  or  chafing- 
dish  placed  beneath  it  A  quantity  sufficient 
to  make  about  six  sticks  is  rolled  out  on  the 
slab  into  one  long  stick,  wliich,  when  of 
proper  diameter,  is  cut  into  lengths.  The 
sticks  are  then  rolled  on  a  cold  slab  beneath 
a  smooth  piece  of  wood  or  metal,  and  are 
afterwards  polished  by  gently  fusing  the  sur- 
face, and  devices  are  stamped  upon  them. 
Sticks  of  a  more  complicated  shape  are  cast 
in  moulds.  For  the  best  black  sealing-wax, 
the  finest  ivoiy-black  is  substituted  for  tlie 
cinnabar.  Inferior  materials  are  used  for 
cheap  wax.  Soft  sealing-wax  contains  bees'- 
wax  in  the  place  of  the  shell-lac. 

A  peculiar  kind  of  wax  is  yielded  by  the 
Ceroxjfhn  AmHcola^  or  WaX'P(Um  of  SoaUi 


America.  Near  the  Andes  this  tree  grows  in 
all  its  grandeur,  elevating  its  majestic  irauk, 
coated  with  a  thick  incrustation  of  wax,  to  the 
height  of  180  feet  among  the  most  raggni 
precipices  of  the  wild  region  which  it  inhalnts. 
It  does  not  extend  over  more  than  Id  or  20 
leagues  of  counixy  altogether.  The  trunk  is 
distinctly  marked  by  rings  caused  by  the  fill 
of  the  leaves,  which  are  from  18  to  20  feet 
long.  The  spaces  between  the  risgg  are  pile 
yellow,  and  smooth  like  the  stems  of  a  rK-d. 
and  covered  with  a  thick  coating  of  wax  snd 
resin.  This  substance,  melted  with  a  tliird 
of  fat,  makes  excellent  candles.  Vauqudin 
ascertained  that  this  vegetable  matter  con.si.«ts 
of  two-thirds  resin,  and  one-third-wax,  which 
is  only  a  little  more  britUe  than  bees'-wax. 

WEATHER  GLASS.    [BaboxktkilI 

WEAVING.  We  shall  glance  rapidly  orn 
this  subject  in  the  following  order : — Flah 
Weavwug  ;  Pattern  Weaving  ;  I>oubie  Wearing  ; 
Grogs  Weaving;  Chain  Weaving;  Piie  Ww 
ing;  Power  Weaving, 

Plain  Weaving.~--C9heOi  Irish  linen,  aqJ 
plain  silk,  are  good  representatives  of  thi< 
kind  of  weaving.  In  the  language  of  wemvc  r^, 
the  long  threads  are  called,  aoooiding  to  cir- 
cumstances, tcarp,  twist,  eaine,  or  arganrimt : 
while  the  eross  threads  are  called  wtft^  troof, 
shootf  or  from.  We  shall  here  use  the  sijuf^f 
terms  warp  and  weft.  The  warp  is  always 
affixed  to  tiie  loom  or  weaving  machine ;  whU'» 
the  weft  is  contained  in  the  ahatt2«,  a  small 
boat-like  instrument 

The  first  operation  consists  in  laving  tbi* 
requisite  number  of  threads  together  to  fi  rw 
the  width  of  the  cloth :  this  is  called  warpim^. 
Supposing  there  to  be  1000  threads  in  tht* 
width  of  a  piece  of  cloth;  then  the  vam, 
wound  on  the  bobbins  as  it  leaves  tbe  hand 
of  the  spinner,  must  be  so  nnwoond  and  laiU 
out  as  to  form  1000  lengths,  cooathiitzng. 
when  laid  parallel,  the  warp  <k  the  inlendAl 
doth.  The  ancient  method  was  to  draw  out 
the  warp  from  the  bobbins  at  full  length  in 
an  open  field;  and  this  is  stfll  pr^stiscd  in 
India  and  China;  but  the  warping^ um»g  h 
now  employed,  in  which  the  threads  an* 
arranged  by  means  of  a  fitwne  levohinir  oc  a 
vertical  axis.  When  the  wwp  is  ananirril 
around  this  machine,  the  warper  takes  it  off 
and  winds  it  on  a  stick  into  a  ball,  preparakwr 
to  the  process  of  beaming^  or  winding  it  on  tb<> 
beam  of  the  loom.  The  thjnnds,  io  Hm  latter 
process,  are  wound  as  evenly  as  poeiible  on  the 
beam;  a  separator,  ravel,  or  comb  beingr  uswd 
to  lay  them  parallel,  and  to  spread  thm  cct 
to  about  the  intended  width  of  the  eloth. 
Arrangements  an  tlien  made  for  dmanag.  or 
attaching  the  WMp-threads  indtviduaUv  to  c«r- 
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tain  mechaaiBxn  of  the  loom.  In  this  process 
all  the  threads  are  attached  to  stays  fixed  to 
two  firames  called  heddles^  in  such  a  manner 
that  all  the  alternate  threads  (1st,  3rd,  5th, 
&e.)  can  be  drawn  up  or  down  by  one  heddle, 
and  all  the  rest  (2nd,  4th,  6ih,  At, )  by  the  other. 

There  are  three  movements  attending  every 
thread  of  weft  which  the  weaver  throws  across 
the  warp.  In  the  first  place  he  presses  down 
one  of  the  two  treadU$f  by  which  one  of  the 
two  heddles  is  depressed,  thereby  forming  a 
kind  of  opening  called  the  shed.  Into  this 
shed,  at  the  second  movement,  he  throws  the 
shuttle  containing  the  weft-thread,  with  suffi- 
cient force  to  drive  it  across  the  whole  web. 
Then,  at  the  third  movement,  he  grasps  the 
batten,  which  is  a  kind  of  finame  carrying  at  its 
lower  edge  a  comb-like  piece  having  as  many 
teeth  as  there  are  threads  in  the  wazp,  and 
with  this  he  drives  up  the  thread  of  weft  dose 
to  those  previously  thrown.  One  thread  of 
weft  is  thus  completed,  and  the  weaver  pro- 
ceeds to  throw  another  in  a  similar  way,  but 
in  a  reverse  order,  that  is,  by  depressing  the 
left  treadle  instead  of  the  right,  and  by  throw- 
ing the  shuttle  firom  left  to  right,  instead  of 
fh>m  right  to  left  In  the  commonest  mode 
of  weaving  the  shuttle  is  thrown  by  both  hands 
alternately ;  but  about  a  centmy  ago  John  Kay 
invented  ihefy-MknttU,  in  which  a  string  and 
handle  «re  so  placed  that  the  weaver  can  work 
the  shuttle  both  ways  with  one  hand. 

In  weaving  plain  silks,  calicoes,  and  other 
webe  of  moderate  width,  there  are  two  leaves 
of  heddles  and  two  treadles,  for  dividing  the 
warp  into  two  parcels.  In  weaving  broader 
webs,  such  as  floor-cloth  canvas,  the  heddles 
and  treadles  are  more  powerful.  In  weaving 
ribbons,  galloons,  Ac^  the  engme'loam  is  em- 
ployed,  noticed  under  Biband. 

Pattern  Weaving.  —  Pattern-weaving  has 
many  varieties,  in  which  difilerent  colours  are 
combined  by  weaving.  If  all  the  threads  of 
the  warp  are  of  one  colour,  and  all  those  of 
the  weft  another  colour,  it  produces  the  pecu- 
liar eiEeet  called  that  patterns.  A  ttripe  is  a 
pattern  in  which  parallel  lines  run  either  along 
or  across  the  warp ;  while  a  check  is  an  alter- 
nation of  rectangles  like  a  chess-board,  or 
more  properiy  like  the  varieties  of  Scotch 
plaid.  The  production  of  a  stripe  depends 
either  upon  the  warper  or  the  weaver;  the 
production  of  a  check  depends  upon  both. 
[Check.]  In  the  iwiU^  wMch  includes  satin, 
bombozeen,  kerzeymere,  <fec.,  the  weft-threads 
pass  over  one  warp-thread  and  under  two, 
over  one  and  under  three,  or  over  one  and 
under  eight  or  ten,  according  to  the  kind  of 
twill ;  the  effect  of  tliis  is,  to  produce  a  kind 
of  diagonal  ribbed  i^pearance,  either  on  the 


<  right '  or  the  '  wrong  *  side  of  the  cloth,  and 
a  smooth  and  glossy  appearance  on  the  other, 
according  as  the  one  thread  is  crossed  above 
or  below  by  the  weft.  [Boubazben  ;  Check.] 
To  produce  such  results,  more  than  two  leaves 
of  heddles  are  required,  and  more  than  two 
treadles  to  work  them ;  and  the  weaver's  loom 
is  a  much  more  complicated  machine  than 
that  for  plain  weaving. 

When,  instead  of,  or  in  addition  to  a  twill, 
the  weaver  has  to  produce  sprigs,  flowers, 
spots,  or  any  kind  of  figure,  a  great  increase 
of  complezi^  occurs.  The  weft  may  pass 
over  four  and  under  one  at  one  part  of  the 
width  of  the  cloth ;  over  two  and  imder  two  at 
another ;  over  one  and  under  four  at  another; 
according  to  the  part  of  the  figure  which  may 
happen  to  occur  at  any  particular  part  of  the 
width  of  the  cloth.  The  complex  movements 
thus  rendered  necessary  gave  rise  to  the  inven- 
tion of  the  draw'ioamy  in  which  strings  are  so 
arranged  that  a  boy  can  draw  down  the  requi- 
site warp-threads  preparatory  to  the  movement 
of  the  shuttle.  Early  in  the  present  century 
two  inventions  were  made  with  the  view  of 
rendering  the  draw-loom  more  automatic. 
One  of  these,  called  the  draw-boy,  not  only 
superseded  the  necessity  of  employing  a  boy 
to  pull  the  handles,  but  removed,  by  the  uner- 
ring certainty  of  its  operation,  all  possible 
chance  of  mistake  in  pulling  the  wrong  handle. 
The  other  was  the  automaiic  carpet-loom  of 
Mr.  Duncan,  in  which  the  threads  were  moved 
by  pins  inserted  in  a  rotating  barrel,  somewhat 
on  the  principle  of  the  musical  box. 

But  the  draw-loom,  the  draw-boy,  and  the 
barrel-loom,  have  been  alike  eclipsed  by 
the  exquisite  apparatus  of  M.  Jacquard. 
[Jacquabd.] 

Double  Weaving. — ^In  all  the  fabrics  hitherto 
noticed,  there  is  but  one  layer  of  threads, 
formed  by  the  intersection  of  the  weft  among 
the  waxp,  both  weft  and  warp  being  individually 
single.  But  there  has  long  been  practised 
the  weaving  of  a  kind  of  double  cloth,  com- 
posed of  two  webs,  each  consisting  of  separate 
warp  and  weft,  but  both  sets  interwoven  at 
intervals.  The  junction  of  the  two  webs  is 
formed  by  passing  each  of  them  occasionally 
through  the  other,  so  that  each  particular  part 
of  both  is  sometimes  above  and  sometimes 
below.    [Cabpet  Manufaotube.] 

Cro9B  Weaving^ — Oavze  and  Bobbin-Net  may 
be  taken  as  the  chief  representatives  of  this 
kind  of  fabric.  Net  is  the  generic  name  for 
these  goods ;  and  according  as  slight  deviations 
were  made  in  the  mode  of  crossing  the  threads, 
so  were  distinctive  names  given  to  the  material 
produced ;  such  as  whippet,  maH-nct,  patent' 
fi«f,  drop-net^  epider-net,  Pari»'net^  baUoon-net^ 
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Sfa.  All  these  varieties  ftfe  prp4ao^d  at  the 
loom,  with  wgrp-threads  stretched  horizontally, 
and  weft-threada  thrown  across  hy  ineans  of  a 
shuttle;  apd  |he  difference  between  them 
depends  on  the  manner  in  which  th9  WP- 
threads  were  made  to  oross  one  pother*  fl&d 
in  which  the  weftthread  wan  thrown.  IQAVgB  i 
Laos  Maitufaotube.] 

Chain-  Weaving.— We  may  apply  thu  tWin 

to  a  mode  of  using  threads  in  whioh  a  saiies 
of  loops  is  formed  hy  a  eonttauoiis  thread, 
each  loop  or  link  heing  so  (sonnected  wit)i 
others  as  to  form  a  kind  of  chain ;  an4  this 
chain -work  may  aither  he  worked  upon  a 
ground  woven  at  the  loom,  or  may  constitute 
the  woven  material  itself.  Shmpkr  work,  hc^ 
running,  tamhouringt  fiUhw  iace,  rvg  work, 
Berlin  work,  tofMlfy|-~aU  msjr  he  regarded 
as  varieties  of  chain-work.  The  manufacture 
of  iiockingt,  whether  by  the  humble  process 
of  knittingf  or  by  the  use  of  the  stocking- 
frame,  is  in  strictness  to  be  called  chain- 
weaving!  for  the  fabric  itself  is  produced  by  a 
series  of  links  or  loops  in  a  thread  of  worsted, 
cotton,  or  silk.  In  the  process  of  knitting, 
still  carried  on  to  a  small  extent  in  secluded 
country  districts,  polished  steel  needles  or 
wires  ore  used  to  link  threads  together  into  a 
series  of  loops,  closely  resembling  in  their 
character  the  loops  produced  in  tambouring. 
But  this  method  has  been  almost  entirely 
superseded  by  the  ingenious  ttockiug'frgme. 
Various  kinds  of  chain-weaving  are  noticed 
under  Bkbldv  Wobk  ;  EnmomBBY ;  Hosdebt 
Manitfactubb  ;   Lack    Makuv aotub?  j    Ta- 

PBSTRT. 

PUe-  Weaving^-^m  we  examine  wkf€t,fiatiim, 
velveteen,  moleskin,  doeMn,  or  a  T»arkey  or 
Wilton  carpet,  we  shall  find  that  in  all  of  these 
fabrics  the  warp  and  weft  threads  are  almost 
concealed  by  a  kind  of  down,  nap,  or  pile, 
which  imparts  a  peouliaily  soft  and  smooth 
texture  to  them.  Fustians  are  in  fact  a  kind 
of  cotton  velvet,  as  Turkey  carpeting  is  a 
woollen  velvet  A  few  details  respecting  this 
kind  of  weaving  will  be  Ibund  under  Oaxfbt  ; 
Fustiam;  Vblvbt. 

Power-weaping,'-^Jn  1678  M.  de  Gennes 
invented  a  rude  kind  of  weaving  machine, 
intended  to  increaae  the  power  of  the  common 
loom ;  and  other  looms  were  faivented  which 
were  to  be  worked  by  a  winch,  by  water-power, 
or  by  some  contrivance  more  expeditions  than 
the  common  hand-weaving;  but  a  greater 
step  in  advance  was  made  by  the  invention  of 
Dr.  Gartwright's  power-loom  in  1785.  [Cabt- 
wbiobt.]  One  cause  which  delayed  the 
adoption  of  power-looms  was  the  necessity  fox 
stopping  the  machine  frequentiy,  in  order  to 
dnaathe  warp  with  paste  or  sisei  as  itimxglM 
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iffm  Uie  heam,  w)ni»|i  opv^im  fmoM  i 
man  to  be  employe^  fitr  Mfih  Ipcsp,  bo  thit 
there  was  no  saving  of  eipeose*  But  Un 
siipcesstvQ  inventions  of  IMfdiffo,  Pqxofiki, 
M^rslspdi  BobertSv  and  othsrii  }pim  ^ 
brought  ti)e  dres8ing-m^^«  MU^  thi  povw- 
Ippm  to  a  high  state  of  affiaieiMiy. 

Taking  a  piece  qi  oalieo  as  the  rppicseQtitin 
of  phun  £ftbiies  goianUly,  the  mo4e  of  piooe«d- 
ipg  in  power-loom  faotfliisa  may  be  slwitlr 
sketched  as  follows  ;--Tha  wmjnugjnmiiw 
anranged  as  to  be  woikad  bj  staam-poffv,  mi 
to  bring  the  yams  into  a  paraUel  Iiqrerivbidi 
is  transferred  to  the  drming-madnnt.  Tbs 
latter  is  a  large  piece  of  mechanism,  in  vbich 
the  threads  dip  into  paste  on  their  wigr  to  tbf 
warp-beam  j  undergoing  a  proeeas  of  Insbiag 
after  the  dipping.    After  this  dresiiDg  tlM 
drawing   and   mounting   for  the  loom  m 
attended  to.     When  the  warp  is  properiy 
arranged  in  the  loom,  steam-powar  doei  iD 
the  rest  t  it  forms  the  shed  or  divisiQa  of  tb« 
warp  into  two  parts ;  it  throws  the  ihattk; 
it  drives  np  the  weft  with  the  batten ;  it  unvin^s 
the  warp  from  the  warp>toller ;  and  viiuis  the 
woven  material  on  tha  doth-rolkr. 
WEDGE-PBESS.    [Oil-Kill.] 
WEDGWOOD,  JOSIAH  wiU  ever  be  i»^ 
oiated  with  the  history  of  the  poroelaia  ^ 
pottery  manulaetnre  in  this  oountiy.  HevM 
bom  in  1780  at  Borslem,  in  StsflSofdibin* 
where  his  father,   Thomas  Wedgwood,  la^ 
some  other  members  of  his  £imily,  von  co- 
gaged  in  the  manu&otore  of  pottery,  s  bnoch 
of  industry  then  in  a  very  impoioct  tUM. 
His  education  was  very  limited;  and  it  the 
age  of  eleven  years  Josiah  woiked  in  bis  eidff 
brother's  pottery.    The  smsll-pox,  vhick  l«ft 
an  incurable  lameness  in  his  right  leg^  ^^ 
afterwards  to  require  amputation,  waip"^ 
him  to  relinquish  the  potterlo  wheel   Afters 
time  he  left  Bunlem,  and  entered  ioto  part 

nershq[>  with  a  person  named  Baanf'^'  ** 
Stoke;  and  during  this  partcenbip bit talcot 

for  the  produetioD  of  omsmentsl  pottriT'^ 
said  to  have  first  devek>ped  itself.  He  R^ 
tmmed  to  Bmslem  in  1750,  and  set  op  ^ 
himself.  His  business  beiog  pn^'P*'^*'*^ 
took  a  second  mannfaeloiy,  iHiere  ho  9^ 
white  stone-wai«»  and  a  AM,  at  which  tv 
prodnced  tha  improved  eteam-cckmred  o^ 
by  which  he  gained  so  oraeh  eelehri^*  ^^ 
wood  presented  some  articles  to  Qo^ 
Charlotte,  who  oidofed  a  eomplots  w» 
serrice,  and  ^pointed  him  her  pottor-  o^ 
soon  afterwards  opened  a  wsroboos^  ^  ^ 
metropolis  for  the  sale  of  his  roio^^ 
One  of  his  prinoapal  works  wss  bis  iti]^ 
of  the  Portland  Vase,  of  which  ho  mM«  i^ 
oopiea.    Bat  thoagh  these  were  folilftri>^ 


goSneas  eacli,  that  9fnn  $d  no^  i^  ^^  Ba|4, 
repay  him  for  his  expenditure.  He  3acceede4 
in  pro4ticiog  the  most  delicate  cameos,  me- 
dallions, and  miniature  piefsea  of  sculpti^e, 
in  a  substance  so  extremely  l^ard,  that  they 
appear  likely  to  expeed  even  the  bronzy  qf 
antiquity  ii^  diuability.  Anotl^pr  impgriin^t 
disooreiy  made  by  him  iri^  that  of  paii^^ng 
on  vases  ai^d  simil^  Q|ii^Sf  without  t|ie 
glossy  a^nearanoe  of  ordinaiy  paintiiig  on 
porc^a^n  qr  e^u^enware ;  a^  art  ^l^ich  aM>eai« 
to  h^ye  been  lost  since  the  time  of  Pliny. 
The  fam|9  of  his  operations  was  such  tbat  his 
works  at  Burslem,  and  subsequently  at  Etrufia, 
a  village  erected  by  him  near  If  ewoastle-under- 
Lyne,  and  to  which  he  entirely  removed  in 
1771,  becaiyie  fk  point  of  attraction  to  numefpns 
visitors  from  all  parts  of  Europe.  The  result 
of  Wedgwood's  lalent  and  eneigy  not  only 
obtained  for  him  extensive  patronage  and  an 
ample  fortune,  but  were  of  the  highest  iinport- 
anoe  to  the  pomn^ercial  interests  of  his  oountiy. 

In  addition  to  the  attention  bestowed  by 
Wedgwood  upon  this  manufactu^,  ha  deserves 
remembrance  for  the  public  spirit  displayed 
by  him  in  ^e  encouragement  of  yarious  useful 
schemes.  Among  these  the  Trent  an4  Kersey 
Canal  is  conspicuous.  Wedgwood's  jfjfomeieT 
is  noticed  elsewhere.  [Pyboxxtb^.]  Qe 
died  at  Etruiaa  in  1796. 

WEIGHIKG-MACHINE,  is  any  contfiv- 
aace  hy  which  t))e  weight  of  an  object  may  be 
ascertained.  TJnder  the  words  Baujiob, 
Gou>  WsiQapra-MAOHiins,  SpBiNo-BiLAKOB, 
and  StesltJuu),  the  n^achines  by  which  mate- 
rials of  comparativdy  small  magnitude  are 
weighed  are  eiq^hun^d.  The  Weighing -Ma- 
chine, which  is  usually  employed  at  the  toll- 
gates  on  toads  fqr  the  purpose  of  determining 
the  weights  of  laden  c^ndages,  qiay  be  desoribed 
as  a  pUitform  sunk  on  a  lev^  with  the  road, 
and  made  to  rept  at  Ibur  points  on  a  double 
lever  of  the  Beoon4  kind.  [Livxb.]  The 
extremities  of  the  anas  of  these  levers  rest 
upon  a  third  lever,  whioh  may  be  of  the  first 
or  second  kind ;  and  this  last  lever  may  either 
serve  as  a  steelyasd,  or  may  be  eonnected  with 
one  arm  of  an  ozdiiuffy  balanee,  or  with  the 
Qstiemity  of  a  steelyard* 

Mr.  Smott  has  sent  to  the  Oi^ai  Exhibition 
•  new  fonu  of  weighiag-machiiie,  somewhat 
oil  Uie  principle  of  a  stecjyatd,  bul  with  certain 
sew  iisatnves  of  eonatniction.  With  one  ball 
&r  weight  of  4  lbs.,  the  inatmmeat  will  deter- 
mine all  weights  from  a  quarter  of  a  pound 
toMtlbs.  It  is  abo  ffpsdnated  with  kih^mmmet, 
te  measure  I^uoh  weights. 

WBIQHTa  AND  MBAaUHSa  Under 
.isoxBBCABizsr  WnaBT,  AvBBDUPOiB  Weioht, 
ftiAiauBi>»  and  Ibot  WsiaHS,  msny 
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sre  given  on  this  subject  We  will  here  give 
^  few  brief  notices  concerning  Foreign  weights 
and  mei|8ures,  as  they  are  often  useful  while 
reading  industrial  statistics  of  foreign  countries. 

Franct* — The  new  French  system  is  caUe4 
wtetricalf  as  derived  ijrom  the  meaaorement  <4 
the  earth.  Its  first  measure,  ^e  metre,  is 
pnaeumed  to  be  the  ten-nuUiont|^  part  of  a  line 
4rawn  from  the  pple  to  the  eqfiaior,  an4  is 
39.87079  lilngUsh  inches.  All  the  mi^Upled 
and  subdiyisioiis  of  every  ¥)Masnre  sre  deci{na)t 
and  are  fonned  by  the  same  pre^es.  ^of 
10, 100, 1000,  and  10,000,  the  syllables  Jitcth 
ffedoj  ^Uo,  and  Mfpria  are  pirefixed;  and  for 
tenths,  hundredths,  thoi^sandths,  th^  syllables 
/>epi,  Cenfij  MMi,  Latin  praxes  indicate 
division,  Oseek  pr^^xes  umltipUcation.  Thin 
the  hectometre  is  100  metres,  an4  the  centi« 
metre  the  hundredth  part  of  a  metre.  The 
metre  being  thus  sealed,  the  other  funda- 
mental measures  are  formed  as  follows : — ^For 
surface  or  arem  the  4re,  ^hich  is  ^  deca- 
metre aquare,  or  100  square  xf^^tres,  or 
.02471143  of  an  EngUsh  acre,  or  8.9688 
English  perohes.  ^or  solidity,  the  el^re,  or 
oub)e  metfe,  d6*8Q  oubio  feet  English,  or 
220.00687  imperial  gallons  English.  For 
liquid  measiires  the  kire,  or  cubic  decimetre, 
.92000687  of  an  imperial  gallon,  or  a  veiy 
little  more  than  9l  pint  and  three  quarters 
English.  For  weight,  the  gramme,  a  eubio 
centimetre  of  distilled  water  at  the  freezing 
point,  .00920606  of  an  English  pound  aver- 
dupois,  or  15.442  grains  EngUah.  The  kilo- 
gramme  is  therefore  2.2  pounds  averdupois, 
or,  roughly,  60  kilogrammes  make  a  hundred- 
weight. The  fiane,  the  unit  of  money,  ia 
divided  into  10  decimes,  and  each  deoime  into 
10  centimes.    The  iom  is  6  centimes. 

AusMa.  The  metrical  system  is  introduced 
in  the  Italian  dominions.  In  Austria  proper 
gold  and  silver  are  weighed  by  the  Fienna 
marc  of  4383  grains.  The  nfUnd  is  1.280  lb. 
averdupois.  The  metzen  is  1 .601  of  the  English 
bushel.  The  dsier  is  12.444  gaUons.  The 
Joot  is  12.40  inohes ;  the  ell,  80.66  inches. 
Thejoch  is  1  acre,  1  rood,  28  perches. 

Bavaria.  The  ^tf^frtir^  marc  is  8648  gxaina; 
24  lb.  commercial  weight  is  26  lb.  averdupois, 
and  24  lb.  carturi  weight  is  26  Ih.  averdupois, 
nearly.  The  nelam  is  1.016  of  the  English 
bushel ;  the  fiider  is  81J94  bushels.  The>M 
(half  the  abort  ell)  is  11.667  inohea.  The 
foa^  ell  is  94  mehea.  The  Oermsn  ^eofiwpMeal 
mtle  is  4.6  miles  English. 

Belgium,    The  French  metrioal  system. 

OonsianHmopU.  The  cAe^itee  is  4807  grains. 
The  oke  is  2.882  pounds  averdupois.  The 
kUlow  {  dry)  is  7.296  gallons.  The  akmidht  1.100 
of  the  SngUsb  gallon.    The  pike  is  27  ioehai. 
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Denmark,  The  pound  for  gold  and  silver 
is  7266  grains.  The  eomtnercMl  pound  is 
1.1028  lb.  averdupois.  The  barrel  is  8.8264 
bushels.  The  viertel  is  1.701  of  the  English 
gallon.  The  foot,  or  half-ell^  is  the  Rhineland 
foot  of  12.356  English  inches.  The  toende  of 
oom  is  5|  acres. 

Florence  and  Leghorn,  The  cantaro  is  150 
pounds  of  .748641b.  averdupois  each.  The 
Uajo  is  .6702  of  the  English  bushel.  The 
hairiU  is  10.038  gallons.  The  hraccw  is  22.08 
English  inches.  The  toccata  is  1  acre  36 
perches. 

•  Frankfort,  Eor  gold  and  silver  the  Cologne 
marc.  The  common  pound  is  1.03  lb.  averdu- 
pois. The  centner  is  112.25  lb.  averdupois. 
The  maUer  is  2.0705  bushels.  The  ohm  is 
32.454  gallons.  The /oot  is  11 J27  inches,  the 
ell  21.24  inches. 

Oenoa,  The  pound  toUUe  for  gold  and  silver 
is  4801.5  grains.  The  pound  grouo  is  .76875 
lb.  averdupois.  The  mina  is  8.821  bushels. 
The  mezzanda  is  d2.57gallons.  The  palma  is 
0.725  inches. 

Hamburg,  The  Cologne  marc  is  3608 
grains;  the  pound  trog  is  two  marcs.  The 
jommerdal  pound  \%  1.0681b.  averdupois.  The 
Uut  of  wheat  (80  scheffels)  is  10.0  quarters ; 
the  ahm  is  31.85  gallons.  The  foot  is  11J280 
inches.  The  tcheffel  of  land  is  1  acre  6 
perches. 

Holland,  The  marc  is  3708  grains;  the 
pound  is  2  marcs ;  but  the  commercial  pound 
is  1.0803  lb.  averdupois.  The  last  is  10.231 
quarters.  The  aam  is  34.16  gallons.  The 
Bhineland  foot  is  12.36  inches.  The  Rhineland 
perch  is  12  Bhineland  feet ;  and  the  Mhineland 
morgen  or  acre  is  2  acres  16  perches. 

Lubeck,  For  gold  and  silver,  as  at  Hamburg. 
The  commercial  pound  is  1.0685  lb.  averdupois. 
The  Mheffel  is  .02  of  the  English  bushel. 
The  ahm  is  31.85  gallons.  The  foot  or  half- 
ell  is  11.346  inches. 

Malta,  The  pound  for  gold  and  silver  is  4886 
gndns.  The  commercial  ponnd  is  1.745  lb. 
averdupois.  The  sakna  is  7.068  bushels.  The 
foot  is  11.167  inches.  The  canna  (8  palmi) 
is  81.0  inches. 

.  Miian,  The  mark  is  3627  grains.  The 
pound  aottile  is  .7206  lb.  averdupois ;  the  pound 
grouo  is  1.682  lb.  averdupois.  The  moggio 
(82  quartan)  is  4.0234  bushels.  The  brenta 
(i^  qnartari)  is  15.71  gallons.  The  braeeio  is 
28.42  inches.  The  metrical  system  is  also 
intzoduoed. 

Naplet,  The  pound  for  gold  and  silver  is 
4050  grains.  The  cantaro  grouo  is  106.5 
pounds  averdupois,  the  cantaro  piccolo  106 
pounds  averdupois.  The  iomolo  is  1.407  of 
the  English  bushel.     The    bwiU  is  0.172 
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• 
gallons.    The  pakno  is  10.38  niches.    Tha 
moggia  is  8  roods  12  perches. 

Netherlands.    The  French  metrical  Bjstem. 

Portugal,  The  marc  is  3541.5  grains.  Tb« 
commercial  pound  IB  1.0110  lb.  averdupois.  The 
moyo  is  22.30  bushels.  The  ahmude  is  3.6407 
gallons.    The  foot  is  12.044  inches. 

Prussia.  The  Cologne  marc  is  3600  gruns 
2  marcs  are  a  commercial  pound,  or  1.0311  III. 
averdupois.  The  scheffel  is  1.5116  of  the 
English  bushel.  The  ewner  is  15  Jl  galloos. 
The/oo«  is  12.356  inches ;  the  etf  twathirds  d 
a  metre.  The  morgen  or  acre  is  2  roods  21 
perches. 

Rome,  The  pound  is  5234  grains,  or  .7477 
lb.  averdupois.  The  ruhbio  (4  qoarte)  is 
8.1012  bushels.  The  harUe  (82  boccali)  is 
12.841  gallons.  The  foot  is  11.72  inches; 
The  hmlden*  canna,  of  10  palms,  is  BlM 
inches. 

Russia.  There  is  but  one  pound,  .OO20  lb. 
averdupois.  The  pood  is  36  lb.  averdupois. 
The  chertweri  is  5.7608  bushels.  The  rc^ 
is  2.7048  gallohs.  The  inch  is  the  English 
one ;  the  arshine  is  28  inches ;  ihefoot  is  13{ 
inches ;  but  the  English  foot  is  in  oomnoo 
use.  The  Russian  verut,  or  verst,  is  O.0M 
('or  about  two-thirds)  of  an  English  raile. 
The  dessetina  is  2  acres,  2  roods,  32  peitbes. 

Sardinia  has  lateij  adopted  the  lEYench  me 
trioal  system. 

Saxony,  For  gold  and  silver  the  CclofM 
marc.  The  commercial  pound  is  1.0294  lb. 
averdupois.  The  Dresden  wispel  {U  seheS<^^) 
is  60.85  bushels ;  the  Le^c  wispel,  91.747 
bushels.  The  Dresden  eimer  is  14.89  gaUon^  ; 
the  Leipzic  eimer  16.75  gallons.  The  Dntdr* 
foot  is  11.14  inches ;  the  Leipzig  foot  is  IM^ 
inches.    The  acre  is  1  acre,  1  rood,  18  perches. 

Sicily.  The  pound  is  7  pounds  averdapoi«- 
The  cantaro  grosso  is  102.5  pounds  averdnpoH : 
the  cantaro  sottiU  is  175  lb.  averdupois.  Th< 
sakna  grossa  is  0.46  bushels ;  the  sahna  ge^r^ 
7.50  bushels.  The  salma  of  wine  is  19.^ 
litres.    The  pahno  is  0.5  inches. 

Smyrna.  The  dk«f««e  is  4958  grains.  The 
n>efofe  is  1J2748  lb.  aveidupois.  TbeAiftw» 
11.3  gallons.    The  pike  is  27  mdhet. 

Spain,  The  CastUian  marc  for  gold  snd 
silver  is  4800  grains.  The  commerciel  pe^ 
is  1.0144  lb.  averdupois.  The  fantgs  is  1^ 
of  the  English  bushel  The  arrelba  iA  wiae  » 
3.538  gaUons.  The  foot  is  11.128  inches;  the 
vara  is  38.384  inches.  The  ft»egsM  («* 
corn-land)  is  1  acre,  21  perches. 

Sweden.  The  Mint  marc  is  SiM  P^ 
The  commerdat  pound  is  .0376  lb.  »^«^"P^ 
The  dry  tunna  is  4.028  bushels;  the  Af«» 
tunna  is  48  kanms  of  .5756  of  the  %^ 
gallon  each.    Tha  foot,  ot  haff^^ '^  l^^ 
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inehes.  The  hmneiamd  is  1  scfe  85 
perches. 

SwUzeriand  adopted  the  French  metrical 
system  by  a  law  passed  in  1840. 

Umited  States^  The  weights  and  measures 
are  those  of  England  before  the  introduction 
of  the  imperial  standard. 

WEIR,  or  WEAR,  is  a  dam  erected  across 
a  river,  ttther  for  the  purpose  of  taking  fish, 
of  conveying  a  stream  to  a  mill,  or  of  main- 
taining the  water  at  the  level  required  for  the 
navigation  of  it  By  the  laws  of  England,  no 
weirs  can  be  maintained  on  any  rivers  to  the 
pr^odice  of  the  public,  or  even  of  individuals, 
except  such  as  have  existed  time  out  of  mindy 
or  such  as  have  been  erected  under  local  acts 
of  parliament  for  the  navigation  of  particular 
rivers. 

WELLS.    [Abtssum  Wells;  Bobimo.] 

WEST  INDIES.  With  the  exception  of 
Hispaniola  or  Hayti,  which  is  an  independent 
republic,  the  islands  composing  the  West 
Indies  are  subject  to  six  different  European 
nations — the  Spaniards,  English,  French, 
Danes,  Dutch,  and  Swedes. 

The  Spanish  possessions  are  the  largest, 
and  eompi'ehend  more  than  half  the  area  of 
the  archipelago ;  they  consist  of  Cuba,  Puerto 
Rico,  Culebra,  and  Bique.  The  English  pos- 
sesdons  are  next  in  extent  They  consist  of 
Jamaica,  the  Bahamas,  the  Virgin  Islands, 
(Tortola,  Ac.),  Anguilla,  Barbuda,  Antigua, 
St  Christopher,  Nevis,  Montsenrat,  Dominica, 
Santa  Lucia,  Bsrbadoes,  St  Vincent,  Grena- 
dines, Grenada,  Tobago,  and  Trinidad.  The 
French  possess  only  a  few  of  the  Lesser  An- 
tilles, namely  Guadaloupe,  with  several  smaller 
islands  in  its  ridnity,  and  Martinique.  The 
Danes  possess  three  of  the  Virgin  Islands, 
viz.  St  John,  St  Thomas,  and  Santa  Cruz. 
The  Dutch  possessions  consist  of  three  Lesser 
AntaUes,  viz.  St  Eustatius,  Saba,  and  St 
Martin. 

Since  the  abolition  of  negro  slavery  in  the 
British  West  Indies  in  1834,  immigrants  and 
liberated  Africans  have  arrived  there  to  assist 
in  cultivating  the  sugar  estates.  Their  num* 
ber  from  1884  to  1840,  was,  in— 


Jamaica 

.    14,510 

Trinidad     . 

.    13,356 

Grenada     • 

.      1,476 

St  Vincent 

.      1,107 

Antigua 

.      1,075 

Dominica   . 

732 

Nevis 

427 

St  Kitt's    . 

05 

32,877 

The  British  produce  and  manufactures  ex- 

V0L.I. 


ported  to  the  British  West  Indies  in  1840 
were  valued  at  l,521,054i. 

The  imporU  from  the  British  West  Indies 
and  Honduras  in  1840  included — 

Cocoa      .        .        .    3,150,086  lbs. 

Coffee      .        .        .    3,506,680  lbs. 

Molasses         .        .       605,628  owts. 

Rum        .        .        .    4,820,640  galls. 

Sugar      .        .        .    2,807,837  ewts. 
The  imports  firom  the  foreign  West  Indies 
and  Hayti  in  1848  included— 

Coffee      •        .       •    3,630,108  lbs. 


Molasses 
Rum 
Sugar 
Tobacco 


05,803  ewts. 
156,185  galls. 
057,015  owts. 
578,316  lbs. 


A  few  ftnrther  industrial  and  oommeroial 
statistics  will  be  found  under  the  names  of  the 
principal  islands. 

WESTERN  AUSTRALIA  dates  its  his. 
tozy  as  a  British  colony  fh>m  the  year  1820. 
Its  progress  has  hitherto  been  oomparativelj 
slow.  The  imports  in  1848  were  valued  at 
45,411/. ;  the  exports  at20,508/.  The  shipping 
inwards  was  estimated  at  15,404  tons;  out- 
wards at  13,057  tons.  The  wool  exported 
amounted  to  301,065  lbs.,  valued  at  0666/. 
The  gross  revenue  was  18,188/.,  but  this  in- 
cluded a  sum  of  7605/.  voted  by  the  British 
pariiament  for  the  serrice  of  the  oolony. 
Western  Australia  is,  as  yet,  one  of  the  poor- 
est of  the  British  Colonies ;  and  little  can  be 
said  concerning  its  produce,  indnstiy,  or  oom- 
meroe. 

WESTMORELAND.  Geologically,  this 
county  may  be  regarded  as  consisting  of  three 
parts.  The  slate  rocks  of  the  Cumbrian 
mountain  group  form  the  first  part  or  division ; 
the  formations  of  the  great  carboniferous  and 
mountain  limestone  series  of  the  north  of 
England,  of  which  formations  the  Pennine 
Chain  forms  the  western  outcrop,  constitute 
the  second  division ;  and  the  new  red  sand- 
stone of  the  vslley  of  the  Eden  forms  the 
third  division.  Westmoreland  contains  some 
very  fertile  valleys,  in  which  there  are  many 
well-cultivated  fanns.  The  soil  in  the  valleys 
is  mosUy  a  dzy  gravelly  mould,  composed  of 
different  earths  washed  down  from  Uie  hills, 
and  forming  a  soil  well  fitted  for  the  cultiva- 
tion of  turnips,  of  which  great  crops  §ie  raised 
on  some  well-managed  farms.  Near  Kendsl 
a  great  breadth  of  potatoes  is  planted  for  the 
supply  not  only  of  the  immediat>fl  neighbour- 
hood, but  also  of  the  adjacent  counties,  many 
thousand  loads  being  annually  sent  into  Lan- 
cashire and  Yorkshire.  Grass  land  being 
abundant  and  the  climate  favourable  to  pas- 
thres,  a  great  portion  of  the  soil  is  devoted  to 
the  maintenance  of  cattle ;  good  meadows  let 
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at  ft  high  rent,  and  are  oarefbUy  mannred  with 
composts ;  and  great  crops  of  hay  are  made 
in  favonrable  years. 

Westmoreland  is  not  a  mannfacturing 
connty;  but  considerable  mannfactmres  are 
carried  on  at  Kendal  of  cotton  checks,  kerseys 
and  other  woollens,  linsey,  blanketing,  fancy 
waiatcoating,  carpets,  girths,  hosiery,  sacking, 
and  worsted. 

WESTPHALIA,  is  one  of  the  richest  and 
busiest  of  the  Prussian  provlnoes.  The  vege- 
table products  are-^om  of  all  kinds,  peas, 
beans,  garden  Tegetables,  fruit,  hemp  and  flax 
(which  are  staple  articles),  hops,  and  timber. 
The  minerals  are — ^iron,  copper,  lead,  cala- 
mine, marble,  slate,  freestone,  salt,  and  coal : 
there  are  extensive  turf-moors.  The  manu- 
fiusturea  include  linen,  cotton,  woollen  cloth, 
silk,  leather,  hosiery,  and  paper.  There  are 
numerous  iron,  copper,  and  steel  works,  and 
manufactories  of  all  kinds  of  entleiy  and  cop- 
per, brass  and  iron  goods.  There  are  also 
many  sugar  refineries,  brandy  distilleries,  and 
tanneries  in  the  province.  The  commerce  in 
the  products  indicated  and  in  hams  is  impor- 
tant The  Cologne -Minden  railway,  with 
branches  to  Monster  and  Paderbom,  traverses 
the  province,  and  connects  it  with  Berlin, 
Hanover,  Hiunburg,  and  Bremen. 

WEXFORD.  The  agriculture  of  Wexford 
is  generally  in  a  creditable  state,  considering 
the  natund  disadvantages  of  the  soil.  The 
crops  consist  of  the  various  kinds  of  gnun,  of 
which  barley  is  the  principal,  beans,  tares, 
rape,  turnips,  and  potatoes,  the  last  being  the 
staple  crop,  and  that  upon  which  most  manu- 
ring is  bestowed.  Dairies  are  numerous,  and 
much  butter  is  exported.  The  great  extent 
of  sea-coast  and  the  numerous  banks  in  the 
vicinity  render  the  fisheries  of  Wexford  very 
important  to  its  population,  many  of  whom 
are  engaged  in  them ;  the  coast  presents  very 
numerous  creeks  capable  of  accommodating 
open  boats,  and  at  most  of  these  some  fisher- 
men are  resident,  but  there  are  no  harbours 
suitable  for  large  vessels.  The  manufactures 
of  the  county  are  of  little  importance ;  woollen 
cloths,  checks,  and  coarse  linens  are  made, 
but  on  a  small  scale. 

WHALE  FISHERlf.  Whales  are  sought 
after  for  many  useful  purposes  which  they 
render  to  man.  The  flesh  of  the  Manatee 
whale  is  excellent  eating.  The  Narwhal^  a 
kind  of  whale,  is  valued  for  its  blubber  and  its 
ivoxy  tusk.  The  Sperm  Wtude  yields  eight  or 
ten  barrels  of  spermaceti,  besides  oil  and 
whalebone.  To  the  Esquimaux  and  the 
Greenlander  the  Greenland  Whale  is  all  in  all. 
They  eat  the  flesh  and  fat  with  indescribable 
relish.     The  membranes  of   the   abdomen  | 


serve  them  for  clothing,  and  the  thin  trans- 
parent peritoneum  admits  light  through  the 
windows  of  their  huts,  whilst  it  keeps  out  the 
weather.  The  bones  are  made  into  props  for 
their  tents,  or  aid  in  the  formation  of  their 
boats,  and  supply  them  with  harpoons  &Dii 
spears  for  the  capture  of  the  narwhal,  the  seal, 
and  greater  sea  birds.  The  sinews  divided 
into  filaments  are  used  as  thread  for  sewing 
their  dress,  Sic.  To  dviKsed  nations,  the  ofl 
made  from  its  fat  or  blubber,  and  the  irhale- 
bone,  have  long  made  it  a  great  cominerdtl 
object 

The  Arctie  regions,  between  the  northers 
parts  of  America  and  Europe,  have  for  sotcfl 
centuries  been  the  chief  seat  of  the  Whale 
Fishery.    The  whales  were  so  abundant  tha! 
the  fishing  was  easy  and  the  profits  great : 
bat  in  later  years  the  whales  have  eridentij 
lessened  in  number,  and  the  fishery  has  be- 
come gradaally  more   precarious.     At  first 
there  were  settlements  on  the  shores  of  Green 
land  and  other  lands  in  the  north,  where  the 
whale  blabber  was  boiled  down  into  oil,  and 
in  that  state  sent  to  England ;  but  in  later 
years  it  has  been  the  practice  to  bring  the 
blubber  itself  to  England,  and  there  boil  K 
down.    Between  1815  and  1884  the  number 
of  English  ships  engaged   in  the  northem 
whale  fishery  varied  from  70  to  159 ;  the  an- 
nual capture  of  wheJes  varied  ttom  161  to  2018 
(so  very  uneertain  is  the  success  of  this  em- 
ployment) ;  the  annual  ^aeld  of  oil,  2199  to 
18,745  tuns;  and  of  whalebone,  119  to  M2 
tons.    So  hazardous  are  these  enterprises, 
that  there  were  not  less  than  99  whale  ships 
lost  in  the  above-named  twenty  years,  of  wbi^h 
10  were  lost  in  the  disastrous  year  1S90.  Holl 
and  Peterhead  are  the  chief  British  ports  \» 
which  the  whalers  belong ;  but  the  northern 
whale  fishery  has  materially  declined  in  !&< 
seventeen  years  since  1834. 

The  Whale  Fishery  of  the  Soathern  Ocmd 
has  sprung  into  importance  as  that  of  the 
Northem  has  declined.  The  relation  which 
the  newly-settled  Auckland  Isles  bear  to  the 
Southern  Whale  Fishery  is  noticed  in  «a 
earlier  article  [Auckland  Islakds].  The 
southern  fishery  is  prosecuted  energeti^IlT 
by  the  United  States,  as  well  as  by  Britain  umI 
other  countries. 

The  following  are  the  numbers  of  vessels 
engaged  in  the  American  whale  fish«iies«  and 
the  quantities  of  sperm  oil  and  whale  oilF^ 
cured,  in  the  last  10  years : — 

SMpf.  Spena.  Wtal«. 

1860  ..   177  ..  86,157  ..  19l»75'i 

1849  ..   188  ..  00,433  ..  256,183 

1848  ..  196  ..  108,531   ..  243,87« 
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1847  ..  253  .*  121,410  ..  820,545 

1846  ..  199  ..     92,877  ..  219,763 

1845  ..  242  ..  158,484  ..  274,643 

1844  ..    (?)    ..  188,585  ..  267,082 

1848  ..  145  ..  167,184  ..  205,861 

1842  ..  207  ..  168,697  ..  163,816 
1841  ..  222  ..  167,648  ..  205,164 

1840  . .  213  . .  156,445  . .  208,441 
Whalebone  also  fonns  an  important  item 

In  the  products  of  the  fisheries.  The  quanti- 
ties imported  into  the  United  States  dnring 
the  last  ten  years  have  been  as  f  oUott  : — 

1850 2,242,012  lbs. 

1849 1,990,640    „ 

1848  1,755,892    „ 

1847  8,450,124    „ 

1846  2,723,999    „ 

1845  8,116,100    „ 

1844 3,015,145    „ 

1843  1,933,821    „ 

1842 1,329,234    „ 

1841   1,942,886    „ 

The  year  1850  was  a  veiy  profitable  one  In 

the  Bonthem  fishery,  and  more  than  nsnally 
nnprofltable  in  the  northern. 

WHARF,  is  a  place  constructed  or  set  apart 
for  the  loading  and  unloading  of  goods.  In 
this  sense  the  word  includes  the  quays  of  all 
seit-ports  at  which  goods  are  required  to  be 
shipped  or  landed.  The  sea-beach  or  natural 
ground  on  the  banks  of  a  river  or  canal,  is  not 
a  wharf.  Wharfs  in  docks  and  similar  situa:- 
lions  are  made  legal  by  special  acts  of  parlia- 
ment, as  the  London  Docks,  <fec.,  and  there 
are  some  places  which  are  deemed  wharfs 
from  immemorial  usage.  For  the  use  of  a 
wharf  certain  rates  are  usually  charged,  which 
are  called  wharfage.  The  wharfs  of  the  port 
of  London  were  established  in  1558,  in  the 
first  year  of  the  reign  of  Queen  Elizabeth. 
Several  sufferance  wharfs  have  been  since 
added  to  these,  under  the  authority  of  the 
commissioners  of  customs,  and  other  suflbr- 
anoe  wharfs  are  occasionally  authorised  for 
the  landing  and  keeping  of  goods  by  the  cus- 
tom-house tni  the  duties  are  paid  or  the  goods 
bonded. 

No  goods  except  diamonds  and  bullion,  fresh 
fish  of  British  taking,  and  turbots  and  lobsters 
fresh,  however  taken  or  imported,  are  aDowed 
to  be  unshipped  from  any  ship  arriving  from 
foreign  parts  beyond  seas,  or  landed  or  put 
on  shore,  except  at  legal  quays  appointed  by 
her  majesty  for  landing  of  goods,  or  at  some 
wharf  ap|)ointed  by  the  commissioners  of  cus- 
toms. Goods  entitled  to  drawback  or  bounty 
are  only  to  be  shipped  in  Oreat  Britain  by 
wharfingers  appointed  by  the  commissioners 
of  cnstoms. 

WHEAT.     The  spedes  and  vaiietiea  of 
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wheat  are  numerous  ;  but  there  are  three 
principal  kinds,  so  different  in  l^pearance 
that  they  claim  peculiar  attention.  These 
are  the  hard  wheats,  the  soft  wheats,  and  the 
Polish  wheats.  The  hard  wheats  are  the  pro- 
duce of  warm  elimates,  such  as  Italy,  Sidly, 
and  Barbaiy.  The  soft  wheats  grow  in  the 
northern  parts  of  Europe  as  in  Belgium,  Eng- 
land, Denmark,  and  Sweden.  The  Polish 
wheats  grow  in  the  country  from  which  they 
derive  their  name,  and  are  also  hard  wheats. 
It  is  from  their  external  form  that  they  are 
distinguished  frt)m  other  wheats.  The  hard 
wheats  have  a  compact  seed  nearly  transpa- 
rent, which,  when  bitten  through,  breaks 
short,  and  shows  a  veiy  white  flour  within. 
The  soft  wheats  are  those  usually  cultivated 
in  Britain ;  they  hove  an  opaque  coat  or  skin ; 
which,  When  first  reaped,  gives  way  readily  to 
the  pressure  of  the  thumb  and  finger.  These 
wheats  require  to  be  well  dried  and  hardened 
before  they  can  be  oonveniently  ground  into 
flour.  The  Polish  wheat  has  a  long  chaff 
which  is  much  longer  than  the  seed,  a  large 
oblong  seed,  and  an  ear  cylindrical  in  ap- 
pearance. It  is  a  delicate  spring  wheat,  and 
not  very  productive  in  the  climate  of  England. 

The  hard  wheats  contain  much  more  glu- 
ten than  the  soft  wheats.  It  is  this  quantity 
of  gluten  which  causes  the  Italian  wheats  to 
be  used  exclusively  for  the  pastes  which  form 
so  large  a  portion  of  the  food  of  that  nation. 
[YsBincEtxi.]  The  soft  wheats  contain  the 
greatest  quantity  of  stareh,  which  fits  them 
for  the  vinous  fermentation,  by  its  conversion 
into  sugar  and  alcohol :  for  brewing  or  distil- 
ling, therefore,  the  soft  wheats  are  the  best 

The  distinction  between  the  winter  and 
smnmer  wheats  is  one  which  arises  entirely 
firom  the  season  in  which  they  have  been 
usually  sown  ,*  for  they  can  readily  be  converted 
into  each  other,  by  sowing  earlier  or  later, 
and  gradually  accelerating  or  retarding  their 
growths.  The  difference  in  colour  between 
red  and  white  wheats  is  owing  chiefly  to  the 
soil ;  white  wheats  gradually  become  darker 
and  ultimately  red  in  some  stiff  wet  soils,  and 
the  red  wheats  lose  their  colour  and  become 
first  yellow  and  then  white  on  rich,  light,  and 
mellow  soils. 

The  quantity  of  wheat  imported  in  1849  was 
8,872,134  quarters ;  the  quantity  entered  for 
home  consumption  was  4,609,626  quarters. 
The  gross  amount  of  duty  received  was 
226,785/. 

WHEEL  AND  AXLE  Is  a  machine  con- 
sisting usually  of  a  cylinder  to  which  a  wheel 
is  firmly  united,  so  that  the  axes  of  both  are 
coincident  The  capstany  the  windkuSf  and 
the  helm-iifkeei  of  a  ship  are  only  so  nuoiy 
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different  fonns  of  the  same  daas  of  mftelunes. 
I^nenUj  also  the  axle  U  made  to  earrj  a 
wheel  with  teeth  on  its  eircomferance,  in  ovder 
that,  by  rerolving,  motion  maj  be  commnni- 
eated  to  machinerj :  snch  axe  the  wimd  milit 
and  wUer-milU  which  are  employed  for  grind- 
ing com. 

Considered  as  a  mechanical  aid  in  locomo- 
tion, lifting,  transference  of  power,  Ac^  the 
wheel  and  axle  act  like  a  lever  of  the  first 
kind. 

WHEELS.  In  machinery,  wheels  are 
generally  used  for  transmitting  motion,  regu- 
lating velocity,  converting  one  species  of  mo- 
tion into  another,  redodng  friction, or  equaliz- 
ing the  effect  of  forces  applied  in  an  intermit- 
tent or  inegnlar  manner. 

The  simplest  mode  of  transmitting  motion 
from  one  wheel  to  another  is  by  causing  their 
peripheries  to  revolve  in  contact  and  pressing 
them  together,  in  order  to  prevent  slipping. 
Another  mode  of  transmitting  rotatoiy  motion 
more  e£BBotnally  than  by  simple  contact  is  by 
the  use  of  endless  bands  or  straps  passing 
over  the  peripheries  of  the  wheels  which  are 
intended  to  revolve  together.  Straps  or  belts 
are  much  used  in  cotton-factories,  and  other 
works  in  which  moving-power  has  to  be  com- 
municated to  a  great  number  of  machines  in 
different  parts  of  a  building,  and  they  are  pre- 
ferred to  cog-wheels  in  cases  where  sudden 
strains  are  liable  to  occur,  because  of  the 
yielding  character  of  the  conne<ftion  effected 
by  them.  Snch  straps  were  formerly  made 
of  leather ;  but  caoutchouc  and  gutta  percha 
are  now  largely  used.  Sometimes  a  chain  of 
links  is  used  instead  of  a  band. 

To  convert  rotatory  motion  into  rectilinear, 
or  rectilinear  into  rotatoiy,  various  forms  of 
the  rack  and  pmion  are  used.  In  its  simplest 
form  this  contrivance  is  applied  in  raising 
sluice-gates,  in  lifting-jacks,  and  various  other 
machines  m  which  a  fixed  pinion  or  small 
toothed  wheel  is  made  to  give  motion  to  a 
straight  toothed  bar  capable  of  moving  in  the 
direction  of  its  length.  A  crank  is  also  ap- 
plied in  various  ways  for  converting  rotatoiy 
motion  into  rectilinear,  or  rectilinear  motion 
into  rotatory.  Of  the  Exctntrie  and  other 
wheels  for  producing  rectihnear  or  irregular 
motion  from  a  revolving  axis,  or  for  pix)dueing 
uniform  rotation  firom  an  intermittent  force, 
the  varieties  are  numerous. 

The  escapement  -wheels  of  clocks  and 
wheels  furnish  types  of  another  important 
class  of  wheels  for  modifying  motion ;  and 
snail-wheels,  pin-wheels,  ratchet-wheels,  and 
fusee  wheels,  are  among  the  ingenious  contri- 
vances by  which  the  rotatory  motion  of  a  wheel 
and  axle  maybe  made  to  set  in  motion  a  train 


of  complicated  »«*^»'"fTj^  cr  to  Kgal«ke  and 
vary  motion  at  pleasure.     Another  cIms  of 

niieels,  called  lVkfioi».ir%ed!f  are  intended  to 
lessen  the  evils  of  friction  in  machinciy. 

Wheels  intiodooed  into  machinery  fcr  the 
purpose  of  overcoming  inertia,  or  ot  rendering 
uniform  and  steady  a  motion  derived  from  an 
intermittentor  variable  source,  are  called  Ffy- 
Wheels.  Since  they  owe  their  effect  to  then- 
weight,  fly-wheels  are  usually  heavy,  and  m 
much  as  possible  of  their  wdght  is  disposed 
in  the  rim,  where,  owing  to  the  effect  of  cen- 
trifugal force,  it  is  of  far  more  value  than  when 
near  the  centre.  The  steam-engine,  the 
stamping-press,  the  common  lathe,  the  coAe- 
mill,  and  a  variety  of  other  machines  exhibit 
the  useful  application  of  a  fly-wheeL  In 
roasting-jacks,  musical -boxes,  the  stiiking- 
apparatua  of  docks,  and  various  other  eontii- 
vances  in  which  a  retarding  force  is  requiKd 
to  prevent  the  moving  power  of  a  spring  or 
weight  from  running  down  too  rqudly,  wheels 
with  projecting  vanes,  which  encounter  soiB- 
cient  resistance  from  the  air  to  moderate  their 
velocity,  are  used  under  the  name  of  J7jt  or 
Flyers, 

A  small  wheel  having  cylindrical  stares  or 
spindles  fixed  between  two  drenlar  boards  or 
plates  of  metal,  in  positions  parallel  to  the 
axis  of  rotation,  is  called  a  lantern  wheel:  and 
when  a  wheel  acts  with  one  which  is  smaller 
in  diameter,  whatever  be  the  form  of  the  teeth, 
the  latter  is  usually  called  a  pinUm.  Wheels 
having  the  teeth  formed  on  their  circumf<?- 
renoes  so  as  to  project  from  thence  in  the 
direction  of  the  radii  are  called  sp9tr-wht€h  : 
but  when  the  teeth  are  perpendicular  to  the 
plane  of  the  wheel,  the  latter  is  called  a  crwn 
or  eotUrate  wheel.  If  the  teeth  are  cut  on  the 
circumference  of  a  wheel  in  a  direction  ob- 
lique to  its  plane,  the  wheel  is  said  to  he 
beviUed ;  and  two  wheels  may  have  their  teeth 
so  bevilled  as  to  revolve  in  planes  making  any 
angles  with  one  another. 

WHETSTONE,  is  a  smooth  flat  stone  used 
for  whetting  or  sharpening  edged  instrmneDts 
by  friction.  Whetstones,  of  which  a  pecnliir 
kind  for  sharpening  razors  are  called  BtmeM, 
are  made  of  various  kinds  of  hard  close- 
grained  stone,  and  are  moistenetl,  wheo  in 
use,  with  either  oil  or  water.  [Gri.vdstoites  : 
TuBXKT  Home.] 

WHISKEY.  [BnTZLi.^TiOK;KscTxrYno; 
Sfirit  Trade.] 

WHITE-LEAD  MAFXJFACTUBE.  Thi« 
branch  of  industry  exhibits  many  interesting 
features,  both  on  account  of  the  chemicsl 
relations  which  govern  it,  and  the  mechaotMl 
arrangements  adopted. 

White  lead  is  made  from,  oomaon 
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sheet  lead ;  it  is  a  earhonaU,  and  is  produced 
in  the  following  way.  The  lead  is  first  cast 
into  the  form  of  flat  pieces,  about  20  inches 
long,  by  6  broad,  -^th  of  an  inch  thick,  and 
weighing  6  Iba.  In  a  large  lofty  room  a  pile 
is  bnilt  up,  formed  in  the  following  singolar 
way ;  a  layer  of  fine  ashes  is  strewed  over  the 
floor:  then  comes  a  layer  of  tanner's  spent 
bazk,  two  or  three  feet  thick ;  then  a  layer  of 
earthen  pots,  aboat  five  inches  in  diameter, 
each  containing  a  pint  of  strong  vinegar  ; 
then  a  layer  of  the  leaden  plates,  five  or  six  in 
depth,  over  the  open  mouths  of  the  pots ; 
then  a  layer  of  boards ;  then  a  second  layer 
of  tan,  vinegar  pots,  lead  plates,  and  boards — 
then  a  third  layer  of  tan,  vinegar  pots,  lead 
plates,  and  boards,  and  so  on,  untU  the  room  is 
filled  to  the  ceiling,  a  height  of  perhaps  20  feet 
The  whole  is  called  a  ttack^  which  consists  of 
as  many  bed*  as  there  are  recurrences  of  the 
above  series,  perhaps  seven  or  eight  A  stack 
usually  comprises  about  30  tons  of  lead  plates 
besides  the  weight  of  the  pots,  vinegar,  d:c. 
The  room  is  then  closed  up,  and  left  un- 
touched for  many  weeks. 

During  this  period  a  somewhat  complicated 
chemical  process  goes  on.  The  spent  bark, 
by  fermenting,  gives  o£f  heat,  which  raises 
the  general  temperature  to  180**  Fahr.  The 
vinegar,  at  this  temperature,  evaporates  slowly, 
and  gives  off  an  acid  vapour  which  acts  upon 
the  lead ;  the  lead  first  becomes  an  oxide, 
then  it  becomes  an  acetate  by  combining  with 
the  acetic  acid  vapour,  and  this  is  transformed 
to  a  carbonate  by  carbonic  acid  arising  from 
the  tan.  This  action  takes  place  in  about 
one  half  of  the  thickness  of  the  lead,  at  the 
two  surfaces  ;  the  central  part  remaining  un- 
acted upon.  The  door  is  then  opened,  the  stack 
taken  down,  and  all  the  lead  plates  removed. 
Each  piece  is  passed  between  two  brass  rollers, 
which  crush  and  remove  the  earthy  carbonate 
from  the  surface;  the  remaining  metallic 
lead  is  remelted,  to  be  used  again ;  and  the 
carbonate  goes  through  further  processes. 
The  carbonate  is  mixed  with  water,  brought 
to  the  state  of  a  fine  cream,  evaporated,  and 
dried :  it  then  constitutes  white  lead,  which  is 
brought  to  market  either  in  the  earthy  state, 
or  ground  up  with  oil  as  a  paint 

There  are  other  and  more  expeditious 
methods  which  have  been  patented  within  the 
last  few  years ,  but  the  above  is  the  general 
method,  as  practised  at  Newcastle. 

See  further  on  this  point  under  Zikc 
Paixt. 

WICKLOW,  This  Irish  county  is  rich  in 
minerals.  Qaiona  green  and  white  lead  ore, 
and  coppex  pyrites  are  found  in  the  granitic 
dtstiiots.    The  ore  is  smelted  in  small  blast- 1 


furnaces,  with  the  aid  of  turf,  lime,  and  a 
small  portion  of  the  purest  blind-coal.  In 
the  day  slate  tract  are  found  gold,  silver, 
copper,  iron,  lead,  idnc,  tin,  tungsten,  manga- 
nese, arsenic,  and  antimony.  The  discovery 
of  native  gold  near  Croaghan  Einshela 
Mountain  took  place  about  1796,  and  many 
hundred  people  assembled  daily  to  search  for 
it  in  the  bed  and  on  the  banks  of  the  Ballin- 
▼alley,  or  Goldmine  River,  a  stream  which 
rises  in  the  mountain,  and  joins  the  Daragh 
just  above  iti  junction  with  the  Ovoca. 
Government  took  up  the  matter,  and  regular 
stream-works  were  established,  but  they  were 
destroyed  in  the  insurrection  of  1798.  They 
were  resumed  in  1801,  with  the  addition  of 
works  for  the  discoveiy  of  auriferous  veins ; 
but  the  search  was  unsuccessful,  and  the 
whole  of  the  works  were  abandoned. 

The  soil  of  Wicklow  is  veiy  fertile  in  the 
lower  tracts  and  along  the  river-courses.  The 
crops  are  oats,  potatoes,  and  some  wheat 
Pasturage  is  also  much  attended  to.  The 
occupations  of  the  people  are  generally  agri- 
cultural: manufactures  being  at  a  veiy  low 
ebb. 

WILLOW.  The  timber  wiUow,  the  weeping 
willow,  the  o$ier  willow,  and  many  other  kinds, 
render  a  singular  variety  of  uses  to  man.  The 
leaves,  flowers,  and  young  shoots  are  eaten  as 
food  by  various  domestic  animals.  The 
dried  inner  bark  is  mixed  with  oatmeal  in 
Norway.  The  twigs  are  extensively  used  in 
Russia  and  Sweden  as  thongs  and  cords.  The 
bark  is  used  in  the  same  countries  for  shoes, 
buckets,  boxes,  roof  coverings,  and  other 
articles ;  it  is  also  used  as  a  tanning  ingredi- 
ent and  when  separated  into  flbres  it  is  woven 
into  cloth. 

The  willow  timber  is  soft,  smooth  and  light; 
it  is  employed  in  making  cutting  boards  for 
tailors  and  shoemakers ;  for  cork-cutters 
sharpening  boards ;  for  turnery ;  for  flooring 
and  rafters ;  for  lining  waggons  and  carts ; 
for  paddle-boards,  water-wheels,  and  small 
vessels  and  boats.  The  smaller  timber  and 
shoots  are  used  for  ladder-poles,  hop -poles, 
vine-props,  clothes-props,  rake-handles,  hur- 
dles, crates,  hampers,  hay-racks,  hoop-barrels. 
In  France,  hats  are  made  firom  strips  or 
shavings  of  the  white  willow.  Sheets  of 
woven  material  called  WiUow,  consist  of  a 
fabric  woven  with  fine  strips  of  wiUow  wood, 
subsequently  stiffened ;  they  are  in  common 
use  for  the  fhunework  of  bonnets,  and  of 
Ught  or  *  gossamer'  hats.  A  downy  substance 
which  envelopes  the  willow  seed  is  used  in 
Germany  as  a  wadding  for  ladies'  dresses. 
The  willow  makes  very  excellent  charcoal. 
The  best  known  use  of  the  willow,  however, 
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is  in  making  baskets.  For  this  purpose  the 
kind  called  osiert  is  chieflj  selected.  The 
principal  plantations  of  basket-osiers  in  this 
countiy,  and  indeed  in  eveiy  other,  are  made 
along  the  banks  of  rivers  and  streams.  In 
England  the  Thame  and  the  Cam  are  the 
most  celebrated  in  this  respect;  in  both 
these  rivers  small  islands  are  frequently 
planted  entirely  with  osiers,  and  are  called 
oaier-hoUs.  There  are  many  snch  islands  in 
the  Thames,  between  Heading  and  London. 
The  largest  plantation  of  these  willows  is 
near  Reading.  The  most  extensive  willow 
plantations  in  fields  (instead  of  river  banks 
and  islands)  are  in  the  fenny  districts  of 
Cambridge  and  Hxmtingdon  counties. 

The  application  of  these  willows  or  osiers  is 
described  under  Basket  Makino. 

WILNA,  a  government  of  West  Russia,  is 
somewhat  rich  in  agricultural  produce.  Bye 
is  the  principal  grain  crop ;  barley,  wheat, 
oats,  buck-wheat,  peas,  beans,  hops,  flax,  and 
hemp  are  likewise  grown,  and  a  considerable 
quantity  exported.  Bee9  are  kept  in  great 
numbers,  and  the  quality  of  the  honey  is  very 
superior.  The  forests  not  only  famish  large 
quantities  of  timber  and  fuel,  but  supply 
material  for  building  every  year  about  3000 
craft  for  the  navigation  of  the  Diina,  Wilia, 
and  Niemen,  which  never  come  back.  Charcoal 
^itch,  tar,  potashes,  and  lamp-black  are  made. 
The  minerals  are  bog-iron,  saltpetre,  marble, 
granite,  sandstone,  jasper,  agates,  and  chalce- 
dony. The  manufactures  are  unimportant, 
being  entirely  of  a  domestic  kind.  The  ex- 
ports, consisting  of  the  produce  already  named, 
are  sent  partly  to  Riga  on  the  DUna,  still 
more  by  land-carriage  to  libau,  and  a  consi- 
derable quantity  by  the  Niemen  to  Prussia. 
The  inland  trade  is  almost  exclusively  in  the 
hands  of  the  Jews. 

WILTSHIRE.  There  are  very  few  mine- 
ral deposits  worked  in  this  county.  In  respect 
to  commerce,  the  navigation  of  the  Thames, 
the  Kennet,  and  the  Bristol  Avon,  does  not 
commence  until  after  those  rivers  have  quitted 
the  county ;  but  the  want  of  river-navigation 
is  partially  supplied  by  canals,  of  which  three 
lines  are  connected  with  this  county.  These 
are  the  Thames  and  Severn  canal,  the  Kennet 
and  Avon  Canal,  and  the  Wilts  and  Berks 
Canal.  Many  of  the  principal  towns  are  now 
accommodated  with  railway  facilities. 

In  an  agricultural  point  of  view  Wiltshire 
may  be  divided  into  two  districts  ;  a  southern 
district  comprehending  all  the  Wiltshire 
Downs,  with  their  intersecting  valleys ;  and  a 
northern  district  The  soil  on  the  downs  pro- 
duces excellent  short  herbage,  very  well 
suited  for  sheep  pasture.     The  proportion 


which  has  been  converted  into  arable  land  is 
comparatively  small,  and  chiefly  on  the  bor 
ders  of  the  valleys.  In  the  northern  district, 
where  the  top  soil  is  thin,  it  is  chiefly  coltiTt- 
ted  as  arable  land ;  but  where  it  is  deep  and 
rich,  there  are  some  of  the  finest  pastures  in 
England,  such  as  those  about  Cfaippenhtm, 
and  thence  southward  to  Melksham  and 
Trowbridge,  where  the  largest  oxen  may  be 
fatted.  This  district  is  essentially  a  daiir 
country.  The  grass  land  forms  the  greater 
portion  of  the  north-west  part  of  WiltE^birp, 
and  the  cheese  made  there  is  jusUy  celebrated ; 
it  is  mostly  bought  up  by  factors  for  the  supply 
of  London  and  other  large  towns. 

Wiltshire  is  one  of  the  most  manufacturing 
counties  in  the  West  of  England ;  the  carpets 
of  Wilton,  and  the  wooUen^oths  of  Bradford, 
Trowbridge,  &c.  have  been  long  celebrated, 
though  they  have  been  eclipsed  in  late  Tears 
(in  quantity  brit  not  in  quality)  by  the  pro- 
ductions of  the  West  Riding. 

WINCH  AND  AXLE  is  a  machioe  con- 
stituting a  small  windlass,  and  oonasting  of  a 
cylinder  of  wood  which  is  capable  of  turning 
on  its  axis  between  two  upright  posts  of  the 
same  material,  or  between  the  ends  of  a  c&^t 
iron  firame.  A  lever  atone  or  at  each  extremity 
of  the  cylinder  is  attached  to  an  iron  axle 
which  passes  through  the  cylinder,  and  is 
turned  at  right  angles  to  its  direction,  and 
again  turned,  so  as  to  furnish  a  handle  parallel 
to  the  cylinder.  When  of  a  simple  form  it  is 
employed  to  raise  water  from  a  welt,  earth 
from  the  shaft  of  a  small  mine,  &t, ;  but  when 
the  cylinder  or  barrel  is  turned  by  the  inter 
vention  of  toothed  wheels  and  pinions,  in 
which  case  the  machine  is  called  a  Cmhy  it  is 
frequently  employed  to  raise  casks  or  heavy 
packages  fW)m  the  ground  to  the  upper  part 
of  a  building.    [Wheel  and  Axle  ;  Wno^- 

IA8S.] 

WIND  MEASURER.  [Anemomteb.] 
WINDIiASS.  The  Winch  and  Axle,  ih^ 
Windlan  by  which  on  board  of  small  ships 
the  anchors  are  weighed,  and  even  the  Cnfdan^ 
are  so  many  different  forms  of  the  same 
machine.  In  the  last  two  of  these  machines 
the  power  of  men  is  applied  at  the  extr'mi- 
ties  of  handspokes  or  levers  inserted  at  their 
opposite  extremities  in  holes  made  in  the  axie 
or  barrel  to  receive  them.  In  the  capstan,  the 
axis  of  the  barrel  being  vertical,  the  hand- 
spokes are  in  horizontal  positions,  and  the 
men  exert  a  continuous  pressure  $9^^^ 
them  while  walking  round. 

In  the  machine  to  which  the  name  of  vinf 
lass  is  more  particularly  applied,  the  bairel  i< 
a  horizontal  cylinder.  In  order  to  torn  the 
cylinder  on  its  axis  the  men  mounting  on  it 
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pUnt  th«ir  handspokes  vertically  in  a  aeiida 
of  holes  formed  at  intenrals  for  the  purpose ; 
then  graspmg  them  as  high  as  thej  oan 
naeh,  they  pull  towards  themselves :  when 
the  ^linder  is  turned  nearly  a  quarter  round, 
the  handspokes  being  almost  in  horizontal 
positions,  the  men  throw  upon  them  the  whole 
weight  of  their  bodies,  and  by  the  weight  the 
^linder  is  still  further  turned.  After  this 
the  handspokes  are  drawn  out  and  planted  in 
other  holes,  which  now  are  in  vertical  posi- 
ties,  end  the  like  exertions  of  muscular  force 
and  pressure  are  repeated  till  the  anchor  is 
weighed  or  the  weight  raised.  The  machine 
permits  the  power  of  men  to  be  applied,  in 
one  position  of  the  handspokes,  in  the  most 
advantageous  manner;  and  in  this  respect 
it  may  be  considered  superior  to  the  cap- 
stan. 

The  vertical  windlass,  or  capUan,  was 
originally  a  short  i^lindrical  column  turning 
on  its  axis  by  means  of  levers  or  bars  of  con- 
sidenble  length  which  passed  quite  through 
the  perforations  made  to  receive  them  at  the 
top  of  the  colunm ;  the  pivot  or  axle  upon 
which  it  turned,  entered,  as  at  present,  into 
the  floor  or  deck  upon  which  the  machine  was 
placed.  It  appears  to  have  been  introduced 
into  the  British  navy  in  the  time  of  Queen 
Elizabeth.  It  is  now  generally  made  in  the 
form  of  a  firustum  of  a  cone,  or  rather  the 
body  is  cylindrical,  and  about  it,  at  equal 
intervals,  are  ribs  or  buttresses  which,  pro- 
jecting firom  the  cylinder  less  at  top  than  at 
bottom,  give  to  the  part  about  which  the 
rope  turns  a  pTramidal  figure.  Both  the 
windlass  and  the  capstan  are  furnished  with 
catches,  or  PauXU,  each  consisting  of  an  arm 
of  metal  turning  on  a  pivot,  and  as  the  barrel 
revolver  fkUing  into  notches  formed  in  a  ring 
of  wood  or  metal  placed  round  one  end  of  the 
barreL 

WINDMILL.  Windmills  are  of  two  kinds : 
in  one  the  wind  is  made  to  act  upon  vanes  or 
sttls,  generally  four,  which  are  disposed  so  as 
to  revolve  by  that  action  in  a  plane  which  is 
nearly  vertical ;  and  in  the  other,  the  axis  of 
revolution  being  precisely  vertical,  any  point 
on  the  surface  of  a  vane  revolves  in  a  hori* 
xontal  plane.  The  former  is  called  a  VerticaL 
Windmill  and  the  latter  a  HorizonUU  Wind- 
mill. 

The  building  for  a  Vertical  WindmiU  is 
generally  a  wall  of  timber  or  brickwork  in  the 
form  of  a  firustum  of  a  cone,  and  terminated 
above  by  a  wooden  dome  which  is  capable  of 
revolving  horizontally  upon  it  A  ring  of 
wood,  forming  the  lower  part  of  the  dome, 
rests  up<«  a  ring  of  the  same  material  at  the 
top  of  the  wall,  and  tba  surfiMes  in  eontaot 
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being  made  very  smooth,  the  dome  may 
easily  be  turned  round  upon  the  wall ;  and  is 
prevented  from  sliding  off  by  a  rim  which 
projects  from  it,  and  descends  over  the  inte- 
rior circumference  of  the  lower  ring.  The 
dome  in  turning  carries  with  it  the  wind- 
sails  and  their  axle ;  and  thus  the  windsails 
may  be  made  to  coincide  with  the  direction  of 
the  wind,  or  the  plane  in  which  the  radii  of 
the  sails  turn  may  be  made  perpendicular  to 
that  direction.  The  revolution  is  sometimes 
accomplished  by  the  force  of  a  man  appUed 
to  a  winch  near  the  ground ;  but  in  general 
the  wind  itself  is  made  to  turn  the  dome  or 
the  mill  by  means  of  a  set  of  small  vanes 
which  are  situated  at  the  extremity  of  a  long 
horizontal  arm  projecting  from  the  dome  in 
a  plane  passing  through  the  vertical  shaft  of 
the  mill,  and  on  the  side  opposite  to  the  great 
sails. 

A  Horizontal  Windmill  is  a  great  cylindri- 
cal frame  of  timber,  which  is  made  to  revolve 
about  a  vertical  axis,  and  its  convex  surface 
is  formed  of  boards  attached  in  vertical  posi- 
tions to  the  upper  and  lower  parts  of  the 
frame.  The  whole  is  inclosed  in  a  fixed 
cylinder  having  the  same  vertical  axis  as  the 
other :  this  consists  of  a  screen  formed  by  a 
number  of  boards  which  are  disposed  so  that, 
in  whatever  direction  the  wind  may  blow,  it 
may  enter  between  them  on  one  side  only  of 
a  vertical  plane  passing  through  the  axis,  and 
thus  give  motion  to  the  interior  cylinder. 
The  effective  power  of  the  Vertical  T\^dmill 
is  however  so  much  greater  than  that  of  the 
Horizontal  Windmill  that  the  latter  is  now 
seldom  constructed. 

WINE  MANUFACTURE,  Wine  is  the 
result  of  the  fermentation  of  saccharine  fluids, 
either  existing  naturally  in  the  juices  of  plants 
or  artificially  blended  together.  The  roots  of 
plants,  such  as  the  parsnip  and  beet;  the 
stems  of  plants,  such  as  the  birch  and  the 
cocoa  palm ;  the  leaves  of  plants,  such  as  the 
vine ;  the  fhiit  of  plants,  such  as  the  grape 
and  other  well-known  kinds — all  yield  juices 
which  may  be  fermented  into  wine.  Though 
alcohol  or  spirit  is  present  in  all  wines,  yet 
many  other  principles  exist  in  them  also ;  the 
number  of  whicht  ^nd  the  manner  in  which 
they  are  combined,  as  well  as  their  relative 
proportion,  give  to  different  wines  their  dis- 
tinctive properties. 

The  grape  is  in  most  countries  the  source 
whence  wine  is  chiefly  prepared,  and  the 
vintage  or  wine  manufacture  is  always  re- 
garded as  an  important  part  of  the  national 
industiy  in  the  countries  of  central  and 
southern  Europe.  It  has  been  found  that,  in 
respeot  to  Qareti  Poit»  and  Bheoish  wiaas,  • 
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season  which  is  good  for  one  is  not  necessarily 
so  for  others;  thus  the  year  1825  was  very 
good  for  Claret,  had  for  Port,  and  about  an 
average  for  Rhenish  wines;  while  1840  was 
middling  for  Claret,  very  fine  for  Port,  and 
bad  for  Rhenish  wines.  Locality,  aspect,  soil, 
and  climate  all  have  to  do  with  this  question 
of  quality  and  quantity.  In  respect  to  the 
modes  of  manufacture,  a  few  details  will  be 
found  under  the  names  of  the  chief  wines,  and 
of  the  provinces  and  French  departments 
where  the  most  celebrated  vintages  are  situated. 

When  wine  contains  much  alcohol,  it  is 
called  strong ;  when  otherwise,  light  or  weak. 
When  it  contains  much  sugar  undecomposed, 
it  is  sweet  or  luscious ;  when  little,  dry.  When 
it  contains  much  free  acid,  it  is  acescent ; 
when  much  carbonic  acid,  sparkling  or  mous- 
seux.  In  strong  wines  of  cheap  price,  spirit  is 
added ;  but  never  in  good  wines,  as  it  destroys 
the  finer  qualities. 

British  or  home-made  wines  consist  of  the 
fermented  juices  of  fhiits,  sweetened  and 
otherwise  flavoured.  They  are  in  principle 
analogous  to  real  wine  from  grapes,  but  re- 
quiring much  less  care  and  attention,  as  no 
attempt  is  made  to  obtain  those  delicate  va- 
rieties of  flavour  which  distinguish  choice 
vrines. 

WINE  TRADE.  The  duty  at  present  on 
all  foreign  wines  is  Os.  Qd,  per  gallon ;  on 
Cape  wines,  2«  %d.  The  following  statement 
shows  the  number  of  gallons  imported  into 
the  United  Kingdom  during  the  year  ending 
Jan.  5,  1850,  together  with  the  number  re- 
tained for  home  consumption,  after  deducting 
the  quantity  exported  subsequently  to  the 
payment  of  duty : — 

Wines.                 Imported.  Retained. 

Gallons,  Gallons. 

Cape 264,100  241,845 

French 466,169  831,690 

Portugal 3,004,048  2,648,242 

Spanish 3,310,206  2,448,107 

Madeira 165,463  71,007 

Rhenish 63,380  46,405 

Canary 151,239  19,868 

Fayal 12,168  67 

Sicilian  &  other  sorts  533,298  444,541 

Total 7,970,067    6,251,662 

The  stock  of  foreign  wine  in  bond  in  Lon- 
don, on  March  1,  1851,  was  as  follows : — 

Plpee. 
London  Docks 18,340 

SL  Katherine's  ditto  ....  3,853 
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WIRE    DRAWING.      Wire   is    a  metol 
•kmgaited  into  the  form  of  a  slender  rod, 


generally  cylindrical,  but  not  necessirily  sa 
In  early  times,  metals  were  probably  beatoi 
out  with  a  hammer  into  thin  plates  or  leaves, 
which  were  then  divided  into  small  slips  bjr 
means  of  scissors  or  some  other  cutiiog  in- 
strument, these  slips  being  subsequenUy 
rounded  by  a  hammer  and  file,  so  as  to  fonn 
threads  or  wires.  So  long  as  wire  was  fonned 
by  the  hammer,  the  artists  of  Niimbeig,  br 
whom  it  was  fabricated,  were  styled  *  wire 
smiths,'  but  subsequent  to  the  introduetioD  ot 
the  drawing  process  their  diisignatioD  was 
changed  to  *  wire  drawers.*  Beokmann  cod- 
ceives  that  the  invention  of  wirs  diswiog 
must  be  assigned  to  the  14th  oentiuy.  Pre- 
vious to  1565  all  English  iron  wire  vppesnUi 
have  been  drawn  by  manual  strength.  The 
first  wire-mill  in  England  was  set  up  at  Sheen, 
near  Richmond,  by  a  Dutchman,  in  1662. 

For  the  manufacture  of  iron  wiie  the  very 
best  and  toughest  iron  is  selected.  Before  the 
process  of  rolling  with  grooved  rollws  had  be- 
come common,  the  iron  was  prepared  for  ose 
by  a  slow  and  tedioas  process.  At  the  pre- 
sent day  the  preparing  of  iron  for  the  wire- 
drawers  is  performed  by  means  of  rollers, 
which  are  generally  7  or  8  inches  in  diameter, 
and  are  sometimes  made  to  perform  390  re- 
volutions in  a  min  ute.  A  bar  of  steel  30  inches 
long  and  an  inch  square,  heated  to  redness,  n 
passed  between  the  rollers,  Hirough  grooves 
successively  diminishing  in  size,  eight  times 
in  less  than  a  minute,  and  is  thereby  elongated 
to  fh)m  20  to  30  feet  For  oidinaiy  wire  the 
rods  are  commonly  reduced  to  a  thickness  ci 
about  one-eighth  of  an  inch  by  this  process ; 
and  these  rods  themselves  are  used  as  win  for 
some  purposes.  The  kind  of  cast-steel  wiw 
of  which  the  best  needles  and  some  other 
articles  are  made,  is  not  usually  submitted  to 
the  rolling  process,  but,  after  being  tilted  to 
about  a  quarter  of  an  inch  square,  it  w  rounded 
on  an  anvil  previous  to  elongalion  by  the 
draw-plate. 

The  drawing  of  wire  is  thus  managed.  The 
draw-plate  is  usually  formed  of  a  stout  piece  of 
shear-steel,  about  six  inches  long  and  an  inch 
and  a  half  in  diameter,  but  being  somewhat 
reduced  in  thickness  towards  each  end,  like  * 
cucumber,  and  flattened  on  one  side.  It  * 
pierced  transverely  with  several  conical  holes, 
the  larger  orifices  of  which  open  upon  the 
flattened  surface  of  the  plate,  while  th^ 
smaller  orifices  are  carefUly  finished  to  the 
size  to  which  it  is  intended  to  reduce  the  wire 
drawn  through  them.  In  drawing  wire  ^ 
hand  the  draw-plate  is  laid  against  two  upr«ht 
pillars  fixed  on  a  bench  or  taUe,  and.  the 
extreme  end  of  the  wire  to  bo  drawn  ^'•^•J? 
ndaced  as  to  enable  it  read%toptii  thi0a|» 
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the  bole,  a  small  portion  is  drawn  through  by 
a  lever  apparatus,  and  attached  to  a  cylindricfd 
dram,  mounted  on  a  yertical  axis.  The  work- 
man then  takes  in  one  hand  the  coil  of  thick 
wire  to  he  reduced,  and  in  the  other  a  lever 
handle  attached  to  the  dram ;  and  while  he 
■tarns  the  drum  so  as  to  wind  the  wire  upon  its 
oironmferepee,  and  consequently  to  draw  it 
through  the  plate,  he  imparts  a  kind  of  twist 
to  the  wire  which  enters  the  plate,  by  a  pecu- 
liar motion  of  the  hand  in  whidi  the  coil  is 
supported* 

The  size  of  wire  is  commonly  measured  by 
means  of  a  gauge,  which  consists  of  a  plate  of 
steel  with  a  series  of  deep  notches  or  slits  at 
each  edge,  varying  slightly  from  each  other  in 
width,  and  numbered  according  to  the  number 
given  to  wire  of  corresponding  size. 

The  use  of  wire  in  manufactures  has  largely 
extended  within  the  last  few  years,  principally 
owing  to  the  success  with  which  a  weaving 
process  has  been  applied  to  it.  The  following 
are  only  some  among  the  many  applications 
of  wire  now  generally  adopted : — ^Wire  netting 
for  enclosing  young  plantations ;  strong  wire 
netting  for  sheep  folds,  or  for  enclosures  gene- 
rally in  farms;  ornamental  wire  fences  for 
pleasure  grounds;  pheasantries  and  hen- 
coops; garden  bordering;  plant  guards;  hur- 
dles for  horse  and  cattle  pastures ;  fences  and 
gates;  plant  trainers;  arbours  and  arches; 
plant  umbrellas  and  canopies ;  flower  stands 
and  stages;  garden  chairs;  bedsteads;  wire 
ganze  blinds ;  sieves  and  riddles ;  Venetian 
blinds ;  bird  cages ;  fire  guards ;  safety  lamps 
and  lanterns ;  meat  covers  and  safes.  Lastly, 
we  may  mention  uAre  rope*^  of  the  use  of 
which  a  few  illustrations  have  been  given 
under  Ropc  MAxni o  and  Suspension  Bbxdoes. 

WOAD.  This  is  a  phmt  cultivated  for  the 
sake  of  the  leaves,  which,  after  being  properly 
prepared,  are  used  as  an  ingredient  in  dyeing 
blue,  and  as  a  basis  for  black.  Three  or  four 
crops  are  obtained  in  a  year.  When  the  leaves 
have  been  gathered,  they  are  ground  in  a  mill 
to  a  sort  of  paste,  which  is  then  pressed  into 
heaps.  A  blackish  crust  forms  on  the  outside. 
After  thub  lying  for  about  a  fortnight  the 
hei^  are  o|^ned,  the  crust  rubbed  and  mixed 
with  the  interior  portions,  and  the  whole 
formed  into  oval  balls,  which  are  pressed  dose 
and  solid  in  wooden  moulds.  The  balls  are 
dried  for  the  market.  When  about  to  be  used 
in  dyeing,  the  balls  are  broken  in  fragments, 
and  allowed  to  ferment,  by  which  a  thick 
ffEtid  fame  is  given  o£  By  stee^nng  the  leaves 
in  water,  an  infusion  is  obtained  which  will 
impart  a  green  dye,  and  this  green  changes  to 
blue  by  exposure  to  the  air. 

WOOD.    The  usea  of  wood  in  the  arts  are 


illustrated  in  the  articles  Gabving  ;  Dby  Rot  ; 
Ship  Building  ;  Timber  ;  (fee,  and  under  the 
names  of  the  principal  timber  trees. 

WOOD  ENGRAVING  is  the  art  of  pro- 
ducing  raised  surfaces,  by  excision,  on  blocks 
of  wood,  from,  which  impressions  can  be  trans- 
ferred by  means  of  a  coloured  pigment  to 
paper,  or  other  suitable  medium,  and  gene- 
rally applied  to  pietarial  lapresentations  of 
objects. 

The  art  of  cutting  both  upon  metal  and 
wood  for  other  purposes  than  tiiose  which  are 
now  understood  as  printing,  ascends  to  a  vexy 
remote  antiquity.  The  Egyptians  indeed  seem 
to  have  made  a  vexy  close  approximation  to 
printing,  in  their  wooden  stamps  used  for  im- 
pressing characters  on  day  or  other  ductile 
material ;  and  printing  from  engraved  wood 
blocks  has  been  practised  by  the  Chinese  pro- 
bably from  the  10th  century. 

In  Europe  the  first  application  of  the  art  of 
wood-engraving  took  place  in  Germany  about 
the  beginning  of  the  15th  century.  It  was 
probably  first  used  for  the  production  oi 
playing-cards,  the  outlines  of  which  were 
formed  by  impressions  from  wood-cuts,  and 
the  colouring  filled  up  by  hand.  The  first 
wood-cut  with  a  date  known  to  be  in  existence 
is  of  1423 ;  it  represents  St  Christopher  car- 
lying  our  Saviour  on  his  shoulders  across  a 
river.  The  next  great  step  was  the  production 
of  block  books  and  the  adoption  of  moveable 
letters ;  and  without  entering  into  the  disputed 
question  of  the  dates  of  the  *  Biblia  Pau- 
perum,'  the  *  Speculum  Salvationis,'  and  others, 
they  sufficiently  prove  the  extension  of  its  use, 
and  many  of  Uie  early  books  with  moveable 
types  were  illustrated  with  pictorial  wood -cuts. 
Maps  also  were  engraved  on  wood.  In  an 
edition  of  Ptolemeus,  printed  in  1482  at  Ulm, 
there  are  twenty-seven ;  and  in  a  later  edition, 
printed  at  Venice  in  1511,  the  outline,  with 
the  motmtains  and  rivers,  is  in  wood,  while 
the  names  are  printed  with  type,  and  in  two 
colours,  no  doubt  by  separate  workings.  In 
1486  the  improvement  known  as  *  cross-hatch- 
ing,' by  which  the  bold  and  free  effect  of  a 
pen-drawing  was  endeavoured  to  be  attained, 
was  shown  in  Breidenberg's  *  Travels,'  printed 
at  Mentz.  This  invention  has  been  usually 
attributed  to  Michael  Wohlgemuth,  the  master 
of  Albert  Diirer.  The  art  had  now  attained 
an  excellence  which  induced  artists  of  cele- 
brity and  talent  to  sdect  it  as  the  means  of 
conveying  their  designs  to  the  world.  Among 
the  most  distinguished  in  this  line  was  Albert 
Diirer,  whose  productions  as  a  painter,  and  an 
engraver  on  copper  and  wood,  are  so  nu- 
merous as  to  exdte  a  doubt  whether  he  was 
aotoaUy  an  engraver  on  wood  himself,  or 
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whether  he  only  pat  the  designs  on  the  blocks, 
leftving  them  for  other  hands  to  execute. 

In  the  early  part  of  the  16th  century  seyeral 
artists  of  celebrity  were  either  designers  on 
wood  or  engravers.  Books  were  also  at  this 
period  profusely  illustrated.  The  art  was 
chiefly  practised  in  Germany,  where  it  was 
patronised  by  the  Emperor  Maximihan,  for 
whom  Burgmair  produced  the  great  work 
called  *  The  Triumphs  of  Maximilian.'  The 
next  great  name  in  the  annals  of  wood-en- 
graving is  Hans  Holbein,  whose  *  Dance  of 
Death'  was  printed  at  Lyon,  in  1638,  though 
Bartsoh  and  Jackson  deny  that  he  engraved 
on  wood,  and  Mr.  Douse  even  questions  his 
being  the  designer.  From  about  1545  to  1580 
wood-engraving  continued  to  be  much  used  for 
the  illustrating  of  books.  From  this  period 
there  is  Uttle  to  be  recorded  of  essential  im- 
portance, till  the  appearance  of  Bewick,  to 
whom  the  revival  of  wood-engraving  is  chiefly 
to  be  attributed. 

WOOL;  WOOL  TRADE.  The  term  *  wool' 
is  now  appUed  almost  exclusively  to  the  fleece 
of  the  sheep.  The  distinction  between  wool 
and  hair  is  more  easily  understood  than  de- 
scribed. Wool  compared  with  hair  is  generally 
softer,  more  flexible,  and  more  disposed  to 
undergo  the  felting  process,  which  imparts  to 
it  so  much  value  in  manufactures.  Many  of 
the  iHrilder  animals,  such  as  the  beaver,  the 
racoon,  the  wild-oat,  and  the  otter,  produce 
both  hair  and  wool,  the  hair  forming  the  long 
and  conspicuous  outer  fibres,  and  the  shorter 
fibres  of  wool  lying  hidden  beneath.  The 
goats  of  Angora,  or  Anoyra,  of  Tibet,  and  of 
Cashmere,  yield  wooUy  fibres  of  great  beauty, 
which  are  peculiarly  suited  for  the  weaving  of 
shawls.  For  the  manofaoture  of  all  kinds  oi 
woollen  fabrics,  except  these  shawls,  the  wool 
of  the  sheep  is  used.    [Sbxbp.] 

In  the  time  of  Edward  I.  a  duty  was  im- 
posed on  the  exportation  of  British  wool,  and 
in  1837  an  act  was  passed  for  prohibiting  the 
exportation.  From  that  time  down  to  the 
reign  of  Charles  L  the  exportation  of  British 
wool  was  sometimes  prohibited  and  sometimes 
allowed  under  certain  restrictions  and  duties. 
From  1660  down  to  18d4  the  exportation  was 
strictly  prohibited.  In  the  meantime  duties, 
sometimes  more,  fometimea  less,  were  laid  on 
the  importation  of  foreign  wool.  At  length, 
in  1824,  an  act  was  passed  making  the  dutgr 
on  importation  and  exportation  the  same,  vix., 
Id,  per  lb.  The  duty  on  exportation  was  soon 
aaerwardt  removed,  and  in  18U  the  dnlgr  on 
the  importation  of  fbtaign  wool  oeaaed  al- 
togethii. 

AU  the  fliMr  woola  used  U>  be  brought  ftom 
Spain;  bofc  in  1706  the Eleoior  of  Saxony  im* 
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ported  into  his  dominions  a  few  Merino 
sheep,  which  have  had  a  most  surprising  in- 
fluence on  the  txade  of  wooL  The  Snoag 
Merinos,  instead  of  degenerating,  improrsd 
upon  their  Spanish  progenitors,  and  the  wool 
afforded  by  them  has  almost  driven  the  Spaoish 
wool  out  of  the  English  market  Bot  th« 
most  remarkable  circumstance  in  the  reosnt 
histoiy  of  the  wool-trade  is  the  rajod  inoieiM 
in  the  quantity  of  wool  imported  firom  Acs- 
tralia.  This  is  shown  by  comparing  the  qou- 
tities  imported  in  the  three  following  yean  -^^ 

1880 1,888,642  lbs. 

1839 10,128,774  „ 

1840 35,870,171   „ 

The  quantity  imported  from  various  ocantrin 
in  1849  was  as  foUows  :— 

Australia 85,879,171  lbs, 

Spain 127,559  „ 

Germany 12,750,011  „ 

Other  European  Countries  11,432,354  „ 

South  America 0,014,525  „ 

Cape  of  Oood  Hope 5,377,495  „ 

East  Indies 4,182,853  „ 

An  other  parts 1,004,679  „ 

Total 76,768,647 

In  1848  the  quantity  of  wool  exported  vas 
4,000,000  lbs. 

WOOLLEN  AND  WORSTED  MANU- 
FACTURES. Wools  an  dividedintotvo gnat 
dwM&a-^Ohihmg-Wooh  and  OomhiMf^Wotlt, 
or  Shari-WooU  and  Long-WooU;  and  the 
fabrics  woven  from  them  are  tenned  WvtUm 
or  WaniedB^  aocording  as  the  one  or  the  otlur 
is  employed.  Clothing  wools  possess  in  higb 
perfection  that  peculiar  property  which  ensbbs 
the  flbref  to  •  felt'  or  intariaoe  one  smoof 
another,  and  to  form  thereby  the  dense  coo 
pact  material  of  which  men's  garaaenls  an  m 
largely  made  in  this  country ;  whereas  eonb- 
ing-wodls,  though  long  in  fibre,  are  dfl6ei«t 
in  the  felting  property,  and  ai«  therefon  «m- 
ployed  for  stuflSi,  merinos,  hosieiy,  end  a  laf«s 
number  of  fabrics  which  do  not  nnderfo  the 
felting  process. 

WooUtn.  lfaiM(/adMfw.r*The  iortisg  of  tbo 
wool  is  the  first  operation.  Eaoh  peak  « 
wool  contains  many  diffarent  qualities,  so- 
cording  to  the  part  oi  the  fleece  whenei  it «» 
taken,  and  other  sirBomslanees ;  snd  va^ 
taot  and  disoriminatiim  an  caUed  ftr  ia  tbs 
separation.  Tha  sorter  has  to  mska  hii  m- 
lection  in  relation  to  the  jbMMn,  the  $^^ 
the  «<fvii^  the  eolowr,  the  eiemimm  md  th* 
lod^  of  the  wool;  and  in  rsteeaas  ts  tbtfs 
qualitiea  he  aepentei  the  wool  intc  ib09 
parcels.  When  the  proper  fchids  are  ssif0tsii> 
thej  araiwxt  «mm*mI  or  seearwrf  with  lOiP  «^ 
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alkalii  to  froe  them  from  the  grease  which  in- 
▼ariably  attoohes  to  them. 

If  the  doth  is  dyed  in  the  wool,  that  opera- 
ti<m  sacoeedB  the  soouzing ;  but  if  dyed  in  the 
piaoe,  many  other  processes  intervene;  and 
it  depends  a  good  deal  on  the  kind  of  colour 
as  to  which  plan  is  followed.  Supposing  the 
dyeing  to  be  completed,  however,  the  wool 
ondergoes  the  process  of  toUhfing  or  wiUowmg^ 
whioh  is  somewhat  analogous  to  the  hoUmg 
or  teaching  in  the  cotton-manufactuie  i  the 
object  being  to  open  and  disentangle  the  locks 
of  wool,  and  deanse  them  from  sandy  <uid 
other  loose  impurities.  The  willowing  ma- 
chine contains  a  number  of  revolving  spikes 
which  tear  asunder  the  fibres  of  the  wool,  and 
a  fan  which  blows  away  the  dust  from  them. 
There  are  frequently  impurities  which  cannot 
be  removed  by  the  willy,  and  such  are  after- 
wards picked  out  by  boys  or  women,  called 
Woot-MotUen^  or  WooUPichen*  A  further 
opening  of  fibres  results  firom  the  process  of 
seribbUng;  but  before  this  is  effected,  the 
wool  undergoes  that  of  oiUng ;  it  being  spread 
out  on  a  floor,  sprinkled  with  olive -oil,  and 
well  beaten  with  staves.  The  icnbbUng-nutchine 
is  veiy  similar  in  its  principle  of  action  to  the 
cardmg-engine,    [Cotton  SvzMKiifa.] 

The  oazdings  into  which  the  wool  is  brought 
by  this  qperataon,  and  which  ate  short  pieces 
in  the  form  of  rolls  or  sticks,  are  then  spun 
into  yam  for  the  use  of  the  wooUen-weaver; 
the  process  of  spinning  being  generally  ef- 
feotad  by  means  of  the  ilubbing-bil^  or  slub- 
bing-machmef  and  afterwards  by  the  common 
jenny  or  mule-spinning  machine)  the  slub- 
bing-billy  bringing  the  wool  to  the  state  of  a 
soft  weak  thread,  and  the  spinning-machine 
giving  it  the  proper  firmness  and  hardness 
fur  yam. 

The  process  next  following  that  of  spinning 
is  weaving,  by  which  the  yam  is  worked  up 
into  a  textile  fabric.  [Weavinu,]  Formerly 
woollen  cloths  were  principally  woven  by 
hand-weavers;  but  the  power-loom  is  every 
year  superseding  moro  and  more  the  com- 
mon loom. 

As  the  wool  has  been  dressed  with  oil 
before  spinning,  and  with  size  before  weaving, 
it  becomes  necessary  to  cleanse  it  from  these 
impurities  immediately  after  the  weaving. 
This  is  the  object  of  a  second  scouring  pro- 
cess, in  which  the  cloth  is  beaten  with  wooden 
mallets  in  a  kind  of  trough  or  mill ;  soap  and 
water  being  let  in  upon  it  first,  and  then  clear 
water.  Being  then  carried  to  the  drying -room, 
or  the  tenter-ground,  it  is  stretched  out  by 
means  of  hooks  on  rails,  and  allowed  to  dxy  in 
a  smooth  and  extended  state.  It  is  then 
taken  into  a  room  and  examined  by  Burkn^ 


who  pick  out  all  irregular  threads,  hairs,  or 
dirt    After  this  it  is  ready  for  the  important 
process  ot  fulling  or  felting^  which  imparts  to 
wooUen   goods   that   peculiarity    of  surface 
whereby  they  are  distinguished  from  all  others. 
A  large  mass  of  cloth  folded  into  many  plies  is 
put  into  the  fulling-mill,  where  it  is  exposed 
to  the  long-continued  action  of  two  heavy 
wooden  maJleta  or  stocks.    Superfine  clotli 
has  four  fullings  of  three  hours  each,  a  thick 
solution  of  soap  being  spread  between  each 
layer  of  cloth  every  time.    This  process,  be- 
sides felting  or  interlacing  the  fibres  together, 
thickens  the  doth  remarkably,  but  diminishes 
it  both  in  length  and  breadth  nearly  one-half* 
In  the  fulled  state  the  cloth  presents   a 
woolly  and  rough  appearance,    to   improve 
which  it  goes  through  the  process  of  teazling 
or  raising^  and  shearing  or  cutting^  the  object 
of  the  fint  being  to  raise  the  ends  of  the 
fibres  above  the  surface,  and  of  the  second  to 
cut  them  off  to  a  uniform  level    The  ndsiDg 
of  the  fibres  is  effected   by   thistle-heads, 
teazling-cards,  or  wire-brushes.     Teazles  are 
the  seed- pods  of  the  DipMocus  FuUotium^  and 
are  used  by  hand  [Teazlk]  ;  but  sometimes 
wire  cards  are  used,  fixed  to  a  machine  called 
a  gig-mill. 

When  the  ends  of  the  fibres  have  been 
thus  raised  to  the  surface,  they  are  next 
sheared  or  cropped,  a  process  of  great  beauty 
and  singularity.  Originally  this  process  was 
performed  by  means  of  large  hand-shears,  the 
doth  being  stretched  over  a  stuffed  table,  and 
the  workman  proceeding  to  dip  the  ends  of 
the  fibres  in  a  regular  and  equable  manner ; 
but  the  process  is  now  more  frequently  con- 
ducted by  a  machine,  which  causes  a  revolving 
circular  furnished  with  cutters  to  travd  hori- 
zontally over  the  cloth,  and  shear  it 

When  the  cloth  has  been  raised  and  sheared 
(which  operations  are  repeated  two  or  three 
times  for  superfine  doth),  it  is  brushed  by  a 
machine  consisting  of  a  system  of  brushes 
affixed  to  cylinders;  the  doth  being  exposed 
at  the  same  time  to  the  action  of  the  brushes 
and  of  steam.  A  few  subsequent  operations 
are  carried  on,  having  for  their  object  the 
imparting  of  smoothness,  gloss,  &c.,  to  the 
doth,  preparatoiy  to  its  being  placed  in  the 
hands  of  the  dealers. 

Wonted  Mam{facture.—Ail  combing-wools 
are  longer  in  fibre  than  the  dothing-wools, 
but  they  are  subject  to  the  division  into 
'long'  and  *  short'  combing  wools ;  the  long, 
varying  from  6  to  12  inches  in  length,  being 
used  principally  for  coarse  worsted  goods,  and 
the  short,  from  4  to  7  inches,  being  used  for 
hosiery  and  some  other  purposes. 
Alter  the  wool  has  been  sortedt  washedy 
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and  scoured  from  the  adherent  grease,  and 
dried  in  a  heated  room,  it  is  carried  to  a 
machine  called  a  plueker,  contsdning  a  pair  of 
spiked  rollers,  by  the  action  of  whi^  the 
wool  is  cleansed,  separated,  and  the  fibres 
straightened,  preparatory  to  the  process  of 
combing.  This  combing  is  BomeUmes  per- 
formed by  hand,  by  means  of  two  instruments 
filled  with  spikes,  between  which  the  wool  is 
drawn  till  tha  fibres  assume  a  regular  arrange- 
ment ;  bnt  a  very  effideot  machine,  somewhat 
on  the  principle  of  the  carding  machine,  is 
now  frequently  used  for  this  purpose. 

When  the  wool  has  been  combed  either  by 
hand  or  machine,  it  is  transfeired  to  the 
breaking-franuf,  the  object  of  which  is  to  open 
out  any  fibres  which  may  have  escaped  the 
action  of  the  combs,  and  to  bring  the  wool 
into  the  form  of  axoU  or  narrow  belt  This 
roll  is  then  lapped  round  a  large  bobbin  or 
cylinder ;  then  passed  a  second  time  through 
a  breaking-frame ;  and  then  subjected  to  the 
actLon  of  a  machine  analogous  in  principle  to 
the  drawing-frame  of  the  cotton  manufacture ; 
the  object  being  to  extend  the  length,  diminish 
the  thickness,  and  equalise  the  number  of 
fibres  of  the  roll  or  sliver.  Hitherto  the 
woolly  fibres  are  merely  slightly  coherent, 
without  having  any  twist ;  but  they  are  now 
passed  through  a  roving -maehinef  preparatoiy 
to  the  process  of  spinning.  The  roving  and 
spinning  are  conducted  much  in  the  manner 
described  in  the  article  Cotton  Spikniko. 
When  spun,  the  worsted  yam  is  wound  on  a 
reel,  and  is  then  made  np  into  hanks. 

Here  terminate  the  operations  of  a  worsted 
milL  The  dyeing  of  the  yam,  and  the  weav- 
ing into  the  various  kinds  of  textile  fabrics, 
lead  us  to  other  departments  of  industiy. 
[Dteiko;  Weavino.] 

Woollen  Trade,  Plain  broad  cloth  is  a  spe- 
cimen of  plain  weaving,  followed  by  the  ftil- 
ling  process ;  whereas  kerteymere  is  a  twilled 
fabric,  similarly  fulled.  Serges  are  twills 
having  worsted  warp  and  coarse  woollen  weft. 
Blankets  are  made  of  veiy  soft  yam,  afterwards 
worked  np  into  a  kind  of  pile  by  milling; 
and  many  varieties  of  coarse  cloth  are  of  ana- 
logous structure.  BonUfozeen  is  a  twilled  mix- 
ture of  worsted  and  silk ;  Poplin  ia  an  un- 
twilled  mixture,  showing  more  silk  than 
worsted  at  the  surface.  Goods  called  Saxo- 
nies and  Orleans  are  made  of  woollen,  some- 
times mixed  with  cotton,  and  afterwards 
printed.  Stuff  is  made  wholly  of  worsted  ; 
while  Merino  is  a  fine  woollen  twill,  some- 
times printed.  The  material  called  Cashmere^ 
if  properly  so  named,  is  made  of  the  shawl- 
goat  wool,  much  in  the  same  way  as  merino ; 
but  most  of  the  fabrics  so  called  are  made  of 


sheep's  wool.    ChaUis  »  a  mixture  of  woollai 
welt  with  silk  warp,  and  is  generally  jkrintad. 
Mousseline-de-Laine  was  originally  all  wood, 
but  is  now  frequently  mixed  with  ootlon,  and 
generally   printed.     Norwich    Crape^   milike 
common  crape,  is  composed  of  wool  And  silk, 
something    like  challis,  but   wxthoui    being 
printed.     Crepe  de  Lyon  is  fonned  of  worsted 
and  silk ;  and  Italian  Net  of  wccstad  onir. 
These  examples  are  only  intefided  to  indicate 
the  sources  of  the  Tarietiee  in  woollen  and 
worsted  goods,  for  to  enumerate  all  tlie 
ties  themselves  woidd  be  neariy 
This  is  particularly  the  ease  in  respect  to 
Waistooatings,  where  fancy  weavinif  adds  to 
the  sources  of  diversity. 

Mr.  McOullooh  made  a  rongh  estiinate,  a 
few  years  ago,  that  the  value  of  woollen  and 
worsted  goods  made  in  the  United  Kingdena 
averages  about  28,000,0002.  yeariy ;  that  abost 
two- fifths  of  this  sum  are  paid  in  wages ;  and 
that  about  350,000  persona  are  directly  em- 
ployed in  it.  But  it  is  admitted  that  the  data 
for  forming  such  estimates  are  vezy  insuffi- 
cient. 

The  value  of  all  kinds  of  woollens,  worsteds, 
worsted  hosiery,  and  woollen  and  worsted 
yam,  exported  from  Great  Britain  in  1830 
was  estimated  at  4,728,6661.;  in  1S40,  at 
5,827,853/. ;  and  in  1849,  at  8,420,342i. 

WOOLWICH  DOCKYABD.  The  Boyil 
Dockyard  at  Woolwich  much  resembles  those 
already  described  as  existing  elsewhere. 
[Chatham;  Plymoijth;  PoBTSMOCTH.]  The 
same  groupings  of  manufacturing  arrange- 
ments are  to  be  met  with  in  all  of  them,  sub- 
ject to  certttn  minor  differences.  Woodwieh 
is  also  rich  in  other  government  establish- 
ments ;  but  they  belong  rather  to  militarr 
than  to  manufacturing  operations,  and  searoe^ 
come  within  the  scope  of  this  volume^ 

WORCESTEKSHIRE.  There  are  coal 
deposits  of  various  degrees  of  riefanesa  in  thu 
county.  The  town  of  Dudley  stnds  on  the 
thicker  coal-measures.  In  the  nesghbovhood 
of  Droitwich  and  Stoke  Prior  are  eahferoas 
beds,  from  which  a  large  quantity  of  salt  is 
manufactured.  The  northern  part  of  the 
county  is  well  supplied  with  railways  and 
canals.  In  respect  to  agricoltore,  the  avenge 
produce  of  wheat  in  Woroeaterahire  is  higher 
than  in  many  other  counties.  Potatoes  are 
raised  in  great  abundance  for  the  supply  of 
Birmingham  and  other  large  towns.  Wohtricy 
Sands  have  long  been  famous  for  the  growth 
of  carrots,  and  for  raising  cazrot  seed.  Or- 
chards are  numerous,  but  many  of  the  trees 
are  old. 

The  northern  part  of  the  county  eootains 
many  manufacturing  towns.     The  indosliy 
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of  BsoMsoBOVE,  Bboitwioh,  Dudley,  and 
KiDDBBMHiSTEB,  is  briefly  noticed  in  separate 
articles.  Bedditch  is  the  great  seat  of  the 
needle  manufacture ;  and  Stourbridge  has  ex- 
tensive manufactures  in  iron,  glass,  and  fire- 
bricks. 

WOBlfWOOD  {Artemisia  abnHihium),  is 
an  indigenous  perennial  plant  met  with  on 
waste  places,  but  that  which  is  required  for 
medical  use  is  mostly  cultivated.  The  upper 
part  of  the  stem,  with  the  leaves  and  un* 
expanded  flowers,  should  be  collected,  for 
these  parts  possess  the  peculiar  aroma,  with 
a  st2t>ng  bitter  taste;  while  the  lower  part  of 
the  stem  is  merely  aromatic,  and  devoid  of 
bitterness.  Wormwood  possesses  the  pro- 
perties common  to  aromatic  bitters,  but  it 
seems  to  possess  also  sonfe  peculiar  ones 
rendering  it  worthy  of  more  attention  than  it 
receives.  The  bitter  principle  is  readUy  ab- 
sorbed, so  that  the  flesh  of  animals  fed  upon 
it  becomes  manifestly  bitter.  Ale  in  which 
wormwood  has  been  steeped  Cpurl)  is  more 
heady  than  other  ale. 

WOBSTED.  [Woollen  Aim  WoBSTXD  Ma- 

HUFACTUBES.] 

WUBTEMBERG  is  one  of  the  most  friiit- 
ful  countries  of  Germany,  and  agriculture  is 
on  the  whole  carried  on  upon  a  good  system. 
A  manifest  improvement  in  the  breed  of 
cattle  and  horses  is  remarked  at  every  new 
cattle-show  at  Cannstadt,  where  a  f£te  is  held 
Sept.  26,  in  each  year.  The  chief  agricultural 
products  are  spelt»  maize,  oats,  barley,  lye. 


wheat,  peas,  beans,  vetches,  potatoes,  flaac, 
hemp,  rape-seed,  poppies,  hops,  and  tobacco. 
Of  the  vineyards  more  than  three-fifths  ara 
in  the  circle  of  the  Neckar,  the  rest  are 
chiefiy  on  the  Tauber  and  the  lake  of  Con- 
stanz;  the  wines  of  these  last  districts  are 
very  different  from  the  Neckar  wines,  rather 
resembling  Bhenish.  The  metals  and  mine- 
rals are  copper,  lead,  zinc,  iron,  maiUe,  miU- 
stone-grit,  freestone,  quartz,  precious  stones, 
porcelain  earth,  potters'-clay,  fullers'  earth, 
chalk,  salt,  and  a  little  coal.  The  saltworks 
are  the  property  of  government,  which  has 
the  monopoly  of  the  salt  trade ;  the  annual 
produce  is  about  24,000  tons. 

The  manufactures  include  linen  and  woollen 
cloths,  calicoes,  silks,  lace,  hosiexy,  muslin, 
carpets,  leather,  paper,  porcelain,  earthenware, 
iron  and  steel  ware,  gold  and  silver  plate, 
tobacco,  tobacco  pipes, and  gunpowder;  there 
are  likewise  numerous  distilleries  and  brew- 
eries, and  chemical  factories.  Wiirtemberg 
has  a  very  considerable  trade  in  its  natural 
productions  and  manufactures,  its  homed 
cattle,  horses,  sheep,  timber,  wool,  and  printed 
books.  The  imports  consist  of  raw  cotton 
and  cotton  manufactures,  silks,  glass  wares, 
wine,  fruit,  cheese,  china,  earthenware,  and  all 
kinds  of  colonial  produce.  There  is  likewise 
a  very  great  transit  trade.  The  inland  navi- 
gation is  important,  especially  on  the  Neckar, 
which  becomes  navigable  at  Cannstadt;  above 
2000  vessels  are  employed  in  it. 


XANTHTAN  MARBLES.  These  interest 
ing  marbles  form  one  of  the  most  attractive 
portions  of  the  collection  of  antiquities  in 
the  Britbh  Museum.  They  consists  of  a  large 
collection  of  sepulchral  marbles  of  various 
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ages,  which  were  first  made  known  to  the 
European  public  by  Mr.  Fellows  (now  Sir 
Charles),  who  discovered  them  in  1838.  They 
were  all  found  in  or  near  Xanthus,  the  aneieni 
capital  of  Lyoia. 
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YABN  is  the  general  name  giyen  to  the 
threads  which  are  woven  into  the  various 
lands  of  textile  fabrics,  whether,  cotton,  silk, 
flax,  hemp,  wool,  or  worsted;  the  terms  iteist, 
mulS'W^,  organzine^  tram^  o^fr,  Une^  drc,  being 
particular  names  appUed  to  particular  sorts. 
[Cotton  SpmNmoj  Flax  Mutof^ctube  ; 
Silk  Manufactube  ;    SpunoKa;    Woollsk 

▲20)  WOBSZED  MANXJ7ACTUBE6.] 

The  exportation  of  yam  has  now  become 
very  large,  the  perfection  of  English  spinning- 
machines  enabling  foreign  weavers  to  buy 
ready-spun  yam  cheaper,  in  many  cases,  than 
they  can  spin  it  themselves.  The  quantities 
exported  and  the  estimated  values,  in  1648, 
were  as  follows : — 

Cotton  Yam .  .135,831,162  lbs.  5,027,8SU 
Linen  Yam  ..  11,722,182  403,449 

Woollen  Yam.    8,429,152  776,975 


155,982,496  lbs.  7,198,255^. 

YEAST,  BARM,  or  FERMENT,  is  a  sub- 
stance which  is  deposited  in  an  insoluble 
state  during  the  fermentation  of  wine,  beer, 
and  vegetable  juices.  This  substance,  as  is 
well  known,  is  employed  to  produce  fermen- 
tation in  saccharine  solutions.  [Bbead; 
Bbewsvo;  Fesmentation.] 

YEW.  The  timber  of  the  yew  tree  is 
applied  to  many  useftil  purposes.  In  the  days 
of  archery,  yew  was  almost  exclusively  em- 
ployed for  making  bows;  but  various  orna- 
mental woods  from  South  America  are  now 
substituted  for  it  in  this  respect.  Yew-tree 
wood  is  extensively  used  in  cabinet  making, 
as  being  hard,  compact,  and  of  a  very  fine 
close  grain.  It  is  also  much  used  by 
turners  for  making  snuff-boxes,  musical 
instruments,  Iro. 

YOBKSHIBE.  This  county  is  rich  in 
minerals.  The  lower  red  sandstone,  or  Fonte- 
frvct  Book,  near  Fontefract,  is  usually  a  mass 
of  yellowish  sands,  ol  the  greatest  excellence 
for  the  use  of  the  metal-founder  in  the  con- 
stmotion  of  his  moulds.  From  beneath  the 
magnesian  deposits  rise  the  sandstones, 
shales,  ironstones,  and  coal  of  tbe  West 
Biding  of  Yorkshire,  and  fill  an  enormous 


area  in  the  valleys  of  the  Aire,  Calder,  Went, 
Deam,  Dove,  and  Don.    The  whole  of  this 
large  area  (not  less  than  600  square  miles) 
yields  coah     The  whole  series  of  Btzata  is 
about  4000  feet  thick ;  and  of  the  coal  which 
lies  in  this  series  there  are  about  20  workable 
beds,  yielding  about  40  feet  of  coal,  generally 
of  good  quahty.  Ironstones  of  excellent  quality 
accompany  the  lower  parts  of  this  coal  d«^- 
podt.    The  seam  of  coal  are  worked  in  the 
west  of  Yorkshire  as  thin  as  18  inches  (near 
Halifax  and  Femstone),  and  one  as  thick  as 
8,  9,  or  10  feet  (Bamaley),  but  the  average  is 
from  3  to  6  feet    The  most  characteristic 
rock  in  the  nulLstone  grit  of  the  West  Biding 
is  the  quartzose  conglomerate,  used  in  mftiHng 
millstones. 

Yorkshire  is  excellently  supplied  with  canals 
and  railways,  in  aid  of  its  manufactures  and 
commerce.  The  manufactures  of  the  county 
are  of  great  importance.  The  manufacture 
of  woollen  cloths,  at  Leeds,  Bradford,  Halifax, 
Wakefield,  and  Huddersfield,  has  been  brouglit 
to  such  a  degree  of  perfection  as  to  compete 
with  the  woollens  of  the  West  of  England, 
while  it  far  exceeds  them  in  quantity.  Th<* 
iron-works  are  very  extensive.  SheflBeld  i& 
the  great  seat  of  the  manufacture  of  cutlezy 
of  all  kinds,  as  well  as  of  tools  and  plated 
goods.  Linens  are  extensively  manufactnivd 
at  Bamsley,  blanketing  at  Dewsbuiy,  and 
glass  and  iron  at  Botherham.  Hull,  Wliitby, 
and  Ooole,  are  the  chief  ports.  Under  the 
names  of  the  principal  towns  of  the  We^ 
Riding,  a  few  details  will  be  found  illuatntife 
of  the  manuCscturing  industry  of  the  eoonty. 

YTTBIUM,  a  peculiar  metal  disoofend  by 
Oadolin  in  1794,  in  the  state  of  oxide,  which 
is  named  YUria,  It  presents  the  aspea  of 
small  briUiant  scales,  having  a  perfect  metaUio 
lustre.  After  being  washed  and  dried,  it  is  a 
briUiant  blackish  gray  powder,  composed  U 
small  metallic  scales.  It  does  not  oxidise 
either  by  the  action  of  air  or  water,  at  common 
temperatures ;  but  when  heated  to  redness  in 
the  air,  it  takes  fire,  bums  with  mneh  splen- 
dour, and  is  converted  into  yttzia.  Yttriamhai 
not  yet  been  applied  to  many  nscftil  pvpoees. 


1805 


ZEALAND,  NEW. 


ZIBGO'NIUM. 


180a 


ZEALAND,  NEW.  In  these  klands  cop- 
per, manganese^  and  coal,  have  been  found. 
The  soil  on  the  table-lands,  in  the  valleys, 
and  near  the  coasts,  is  generally  fertile,  and 
the  surface  is  well  wooded.  The  sides  of  the 
mountains  are  generally  bare  of  wood,  but 
overgrown  with  ferns  and  grasses.  The  New 
Zealand  flax -plant  (Phormhtm  ienax),  an 
ediUe  fern  {PterU  eicuiettta),  the  sweet  potato, 
and  a  variety  of  timber-trees,  are  the  chief 
vegetable  productions.  Wheat,  maize,  and 
other  grains  and  vegetables  have  been  intro- 
duced by  the  colonists,  and  the  grazing 
grounds  afford  pasture  all  the  year  round. 

ZING.  This  metal,  in  commerce  fluently 
called  Spelter,  does  not  occur  in  the  native 
state,  but  is  obtained  from  its  ores,  which  are 
chiefly  the  sulphuret  and  carbonate  of  zinc. 
Zinc  has  a  brilliant  metallic  lustre  and  a 
bluish  white  colour.  It  is  so  hard  as  to  be 
filed  with  some  difiBculty,  and  its  toughness  is 
such  as  to  require  very  considerable  force  to 
break  it  when  the  mass  is  considerable.  The 
specific  gravity  of  zinc  varies  from  6-86  to 
7-21.  It  undergoes  little  alteration,  even  by 
the  combined  operation  of  air  and  moistare, 
at  common  temperatures.  When  heated  to 
between  the  temperature  of  boiling  water  and 
300°  Fahr.,  it  becomes  both  malleable  and 
ductile,  80  that  it  may  be  rolled  into  sheets 
and  drawn  into  wire.  It  fuses  at  773°  Fahr., 
and  when  cautiously  cooled  crystallises,  as- 
suming the  prismatic  form.  Exposed  to  a 
white  heat,  out  of  the  contact  of  air,  it  sub- 
limes and  is  condensed  unchanged. 

The  ores  of  zinc  comprise  the  Sulphuret, 
or  Blende  ;  the  Oxhulphuret,  or  VoUzlte  ;  the 
Carbamate,  or  Calamine;  the  Hydrous  Car- 
honaU;  the  Sulphate;  the  Photpkate;  the 
Silicate;  the  Hydrou*  SiUcate ;  the  Alumi- 
nate  ;  the  Oxide  of  Zinc  and  Manganene ;  the 
Sulphuret  of  Zinc  and  Iron,  Some  of  these 
ores  are  ciystalline,  some  massive.  The 
largest  specimen  ever  procured,  perhaps,  is 
thai  which  has  been  sent  from  America  to 


the   Great   Exhibition,    and   which   weighs 
16,000  lbs. 

The  combinations  of  zinc  with  other  sub- 
stances are  numerous,  and  many  of  them 
valuable.  The  Sulphate  of  Zinc  oonstitntes 
White  Vitriol,  Zinc  combined  with  copper 
forms  Brass;  and  with  iron  it  forms  a  very 
hard  alloy.  If  plates  of  hot  iron  be  dipped 
into  melted  zinc,  they  acquire  the  appearance 
of  tin-plate,  and  the  iron  is  prevented  from 
rusting;  the  coating  of  zinc  is  sometimes 
applied  by  galvanic  agency. 

ZINC  PAINT.  An  attempt  is  now  being 
made  to  find  a  substitute  for  white  lead  in 
house-painting.  White  lead  forms  the  basis 
of  nearly  all  the  pigments  used  by  the  house- 
painter  ;  and  though  it  is  known  to  produce 
very  iiy  urious  efiTects  upon  the  health  of  those 
who  use  it,  yet  white  lead  possesses  so  many 
valuable  properties,  that  it  has  outlived  all 
the  objections  urged  against  it,  and  all  the 
attempts  made  to  supersede  it  It  remains 
to  be  seen  whether  the  '  Patent  White  Zino 
Paint'  will  be  more  successful.  According  to 
the  patentees,  it  is  free  from  all  poisonous 
quslities ;  is  unchangeable  in  tint  by  noxious 
gases ;  is  so  lustrous  as  to  need  no  varnish ; 
is  more  economical  than  white  lead ;  and  is 
easier  to  use.  Time  must  test  the  validity  of 
these  claims.  The  French  government  is  said 
to  have  adopted  the  White  Zinc  Paint  in  all 
the  public  works. 

ZIRCO'NIUM,is  a  peculiar  metal  obtained 
from  the  earth  or  metallic  oxide  Zirconia, 
Under  the  burnisher  it  assumes  the  lustre  of 
iron,  and  is  compressed  into  scales  resembling 
graphite.  When  heated  in  the  air,  even 
below  redness,  it  takes  fire ;  and  by  combining 
with  oxygen  is  converted  into  oxide  of  zirco- 
nium, or  Zirconia.  Zircon,  the  mineral  from 
which  the  earth  and  the  metal  have  been 
named,  occurs  in  prysmatic  ciystals,  and  con- 
sists of  zirconia  and  silica.  Zircon,  like  most 
of  these  new  metals,  has  yet  scarcely  been 
brought  into  useful  application. 
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NcofCvr.  SuBjacTS.  RtflBnuow  to  Akticlss. 

t.    ElfBLBXATIClL  OV  THE  InDUSTBT  OV  ALL  NATIONS. 

2.  AyrieulhtnU : — ^View  in  Ipswioh,  which  has  become  a  centre  Drill  ;  Habsov  ; 
of  agricnltoral  machine  making — ^ploughs,  barrows,  rollers,  Pix>uoh  ;  Bollbb  ;  Sca- 
Boariflen,  drills,  clod  crashers,  turnip  cutters,  Ao.  bifieb,  ^. 

8.  Import  of  MaieridU  of  Mamtfaeturei : — ^The  centre  quay  of  Bristol  ;  Imports 
Bristol,  with  its  commercial  shipping — timber,  tobacco,  and  Exports  ;  and  the 
Ao,  names  of   vaned  piw 

duets. 

4.  BvtUm  Mamufaeture  * — ^Birmingham,  as  the  centre  of  this        BmiiiKOHAif  ;   Brr- 

braaoh  of  industry — the  large  sketch  shews  the  principal  ton     Makufacttri  : 

room  in  a  Birmingham  establishment  where  buttons  are  Electro  Mbtallcrot; 

made  to  an  immense  extent— 4he  small  sketches  shew  a  Oildino. 
button-stamper  and  a  button-burnisher. 

5.  Bretpery  and  Brewing : — ^Entrance  to  Barday  and  Perkins'        Barley  ;  Brswcta  ; 

vast  establishment — ^hop  plant — ^malting-barley  plant— one    Ferventation  ;  Hers ; 
of  Barday  and  Perkins'  large  vats,  holding  more  than  a    BIalt. 
hundred  thousand  gallons. 

6.  Copper  and  Lead  Man^faeiurea : — Swansea,  as  the  centre  of       Cofpeb  ;  Cobnwau  : 

oopper  smelting  and  trade — ^making  copper  cylinders,  sugar-    Debbtshibb  ;    Lead; 
pans,  boilers,  and  coolers— casting  lead  into  slabs — rolling    Swansea  ;  Wales. 
lead  slabs  into  sheet  lead. 

7.  Mantifaciuring  ChemiUrg  :   Newcastle,  as  one  of  the  groat        Alxtx  ;     Oiasoow  : 

oentres  of  this  department  of  industry — range  of  ftunaces    Mobiatic  Acn> ;  Nsw- 
at  the  Felling  Chemical  Works,  for  making  soda  and  carbo-    castle  ;  Salt  ;  Soru : 
nate  of  soda — ^leaden  chambers  for  containing  sulphurous    Sulphubic  Acid. 
acid  gas,  during  its  change  into  sulphuric  acid — ^platinum 
still  for  concentrating  sulphtuic  add. 

8.  Coach  Making : — ^Southampton,  as  one  of  the  seats  of  this       Axle  ;  Coach  Mak- 

manufactnre— ^e  general  operations  in  a  coach-maker's    nro;SFBiNOB;WHB£i.<. 
loft  or  prindpal  workshop— making  a  coach  spring— 4nak- 
hig  a  coach  wheeL 

0.   Candle  and  Soap  Making  .* — Stirring  and  lading  the  molten  Babilla  ;   Candle  : 

tallow  and  alkali,  in  the  soap-boiling  coppers — ^filling  the  Kelp;  Palm  On. ;  SoAr: 

soap  frames— cutting  the  solidified  soap  into  bars — ^making  Soda;  Stearins  ;  Tal- 

dip  candles— making  Kficks— making  mould  candles.  low. 
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10.  Cutlery  Manttfadwrt  .--—Saw  grinding— making  ivoiy  handles 

for  knives,  &c. — a  *  wheel,'  or  cutleiy  grinding  mill,  near 
Sheffield. 

11.  Coal  Mining : — ^Miners  and  their  apparatus,  at  the  bottom  of 

a  shaft  in  a  coal  mine — ^npper  ground  works  at  the  Percy 
Main  Colliery — ^upper  ground  works  at  the  Hartley  Gol- 
lieiy— cobI  drops  and  staiths,  and  coal  ^hips  at  Sunder- 
land. 

12.  Cotton  Manv{facture : — ^Part  of  the  apparatus  for  roTing  cot- 

ton, preparatory  to  spinning — part  of  a  mule  spinning 
machine — ^ranges  of  power  looms,  as  now  employed  in  the 
largest  establishments  —  a  Manchester  cotton  mill  at 
night. 

13.  Carpet  MtUnng : — A  paper  pattern,  as  used  by  rug-weavers — 

combing  the  wool  for  carpet  weavers — Scotch  carpet  loom 
— ^Brussels  carpet  loom — Persian  rug  loom — carpet  shear- 
ing machine. 

14.  DistilUng  .-—Interior  of  Smith's  distillezy  at  Thames  Bank— 

bariey  and  malt — ^receiving  the  ground  meal  from  the  mill 
— ^mash  tun  for  preparing  the  wort,  before  distilling — cop- 
per still  for  distilling  the  wort  into  wash  or  spirit — ^floor  or 
shallow  tank  for  cooling  the  wort  after  mashing. 

15.  Djfeing  and  Bleaching : — Eeir  or  boiler  containing  bleach- 

liquid  heated  by  steam,  through  which  an  endless  web  of 
calico  is  repeatedly  passed — washing  the  bleached  calico 
in  revolving  wheels — ^singeing  or  removing  the  loose  fibres 
from  the  surface  of  bleached  calico,  by  passing  it  over  a 
heated  roller — ^wringing  out  yam  after  dyeing — sprinting 
Bandana  handkerchiefs — a  bleach-ground  near  Glasgow. 

10.  Flax  Manufacture : — ^Interior  of  Marshall's  flax  mill  at  Leeds 
— ^heckling  or  disentangling  flax— drawing  the  flax,  prepa- 
ratory to  spinning — doubling  the  drawings,  as  a  further 
stage— carding  tow  for  inferior  purposes. 

17.  Oaa  Work»: — ^A  retort  house  at  the  Westminster  Works; 

showing  the  retorts  in  groups  of  five,  and  the  vertical 
pipes  which  convey  the  gas  frova.  the  retorts  to  the  hori- 
zontal main — ^the  end  of  a  retort  about  being  opened — 
vessels  in  which  the  gas  is  purified  and  condensed — gaso  - 
meters,  as  they  appear  when  nearly  ftiU — ^meters  and  tell- 
tales, to  register  the  quantity  and  pressure  of  the  gas  at 
the  woiks. 

18.  OUu8  Making : — A  plate  glass  casting  table,  at  the  moment 

when  the  molten  glass  is  being  poured  upon  it— men  mix- 
ing the  half-melted  glass  in  a  trough, in  a  preparative  stage 
— ^the  tube  and  pontil  employed  in  blowing  window  glass — 
the  flashing  or  expansion  of  the  blown  window  glass  into 
a  circular  slab — ^blowing  bottle  glass — ^blowing  sheet  glass 
— ^interior  of  a  glass  blowing  ftimace— section  of  the  fai- 
nace — fonn  of  the  glass  pots  or  crucibles. 

10.  Floor-cloth  Manufacture: — ^The  drying-room  of  a  factory, 
(the  large  floor-cloth  depicted  represents  one  at  the  Great 
Exhibition) — applying  the  first  layer  of  paint  with  a  trowel 
— ^preparing  and  spreatiing  the  colours  for  the  printer — a 
printer,  impressing  a  device  by  a  blow  on  the  carved  block 


Reference!  to  AancLKt. 

Cutlery  ;  Horn  ; 
Eazor  ;  Sheffield  ; 
Steel. 

Goal  ;  Dxjrhak  ; 
Lakp,  Safety  ;  New- 
castle. 


Arewrxght;  Cotton; 
Factories;  Glasgow; 
Lanarkshire;  Lanca- 
shire ;  Manchester  ; 
Spinning  ;  Weaving  ; 
Yarn. 

Brussels  ;  Carpet 
Manitfacture  ;  Kid- 
derminster; Wool. 

Alcoholic  Drinks 
Brandy  ;  Cordials 
Distillation  ;  Gin 
Malt  ;  Rectifying 
Buh;  Spirits. 

Bandana  ;  Bleach- 
ing ;  Calico  Printing  ; 
Dyeing;  Drying  Ma- 
chines ;  GlJLSGOW  ; 
Lancashire. 


Aberdeen;  Belfast; 
Flanders  ;  Ftax  ; 
Leeds;  Linen;  Yarn. 

BuDE Light;  Coke; 
EixcTRic  Light  ;  Gas  ; 
Lahps;  Meters. 


Atjcali  ;  Barilla  ; 
Bottle  ;  Flint;  Glass; 
Keij»  ;  Imports  and 
Exports;  Soda. 


Canvas  ;     Dundee  ; 
Floor-clotr  ;    Hemp. 


LIST  OF  ILLUSTRATIONS. 
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No.  of  Cut.  Subjects. 

--^evioe  to  show  how  a  pattern  of  Are  colours  is  prodaoed 
by  five  oarved  blocks. 

20.  Uai  Manufacture : — Machine  for  catting  beaver  or  other  fur 
firom  the  pelt  or  skin — ^battery  or  kettle  containing  hot 
add  liquid,  with  the  processes  of  making  the  felt  for  a  hat 
— ^mode  of  bowing  or  disentangling  the  fhr  and  wool  em* 
ployed — ^first  stage,  or  shaping  a  hat — ^frame  containing 
hats  for  dyeing. 

fil.  Troth  Manufacture: — ^Filling  a  blast  Aimace  with  coal,  iton 
ore,  and  limestone — tapping  the  furnace ;  the  molten  metal 
flowing  into  channels  in  a  sanded  floor — casting  iron  pipes 
— ovens  for  making  coke  for  some  of  the  furnaces — 
puddling  furnaces — trolling  iron  into  bars — cutting  iron 
plates  or  sheets. 

29.  Needle  Making: — Rubbing  the  wires  to  make  needles — 
stamping  the  channels — ^piercing  the  eyee^-donble  needles 
threaded  on  a  spring  or  wire,  for  the  pointer — grinding  the 
points — straightening  after  pointing — several  stages  in 
the  progress  of  a  needle ;  1  to  6  shew  six  stages  in  the 
progress  of  a  wire  for  making  two  needles ;  tv.  v.  and  vi. 
shew  the  middle  portion  on  a  larger  scale ;  a  to  n  shew 
the  eye  in  four  stages. 


Retawct  to  AancLU. 


BKAVEB;FBLT;Fni: 
Hub;  Hat;  Hudsohs 
Bat;  Nvtbia. 


FouKDlHO ;  FnwACE ; 

IrOIT  ;     HXTAIXUBOT ; 

Steax  Hauxb. 


Nesdlb  ;    SnsL  ; 

WXB£. 


23. 


24. 


25. 


26. 


Lace  and  Net  Manufacture : — Bobbins  of  a  winding  engine, 
to  prepare  cotton  for  tb-^  net  machine— hi  few  meshes  to 
shew  the  twist  of  bobbin  net — a  few  details  of  the  bobbin 
net  machine^the  cards  of  a  Jacquard  appsratns,  as  em* 
ployed  in  weaving  figured  net — the  tables  on  whioh  net  i« 
stretched  preparatory  to  starching  or  dressing — ^lace  run- 
ners or  net  embroiderers,  as  employed  at  Nottingham — 
comparative  appearance  of  maohine  laoe  and  ivn  or  em* 
broidered  lace. 

Leather  Jlfaim/atlufv  .••—Interior  of  ft  tannery  at  Bermondsey 
—turning  and  drawing  goat-sldns  in  the  tan-pit— tanning 
with  sumach  liquor — ^unhairing  a  goat-skin  before  tanning 
— staking  or  currying  kid  leather— splitting  sheep -skin 
into  two  thicknesses — stocks  for  fulling  or  beating  shamoy 
leather. 

Earthenware  Manufacture .'— Omshing  flints  with  stampers  ^ 
— grinding  flints — ^mixing  materials  for  the  *  slip  '—turn- 
ing  the  ware  after  throwing — ^making  platee— printing  the 
papers  for  blue  ware— interior  ol  a  *  bank '  or  Staflbrdshire 
pottery -work. 

PcTcelain  If afif(/iu:<iirt :— Another  mode  of  fliot-grinding— 
forming  balls  of  porcelain  olay,  and  making  vessels— fixing 
handles — ^putting  ware  into  seggars — ^placing  the  seggars 
in  the  biscuit  kiln — ^moulds,  patterns,  press,  Ac,  for  making 
encaustic  tiles.  y 


ExBBOiDUiNo;  he- 
QTTARD ;  LiCB ;  Not 
TnroSAV. 


BaUk  ;  IltWRTS  >ro 
TaXPotctB  ;  LsATHEX : 
Sraoreeh;  Sumach; 
Tan. 


27. 


Clay;    PotmffS' 
PorraAT  akd  Vov^ 

lam;  STAFrO«D»Htt«' 

Tbsselated  Floors: 
Wboqwood. 


Hemt  ;    JiioGTSO ; 


28. 


Hope  and  Sail  Making : — Aniflysis,  she^^-ing  component  parts 
of  a  rope — rope-spinning — flaying  or  tightening  a  rope —    Ropk  ;  Sau^ 
machine  for  making  strands  of  ropes — ^machine  for  molung 
flat  ropea-Hlressing  and  beaming  yam  for  making  sail 
eloth. 

Ship  Building  .-—Interior  of  a  ship-yard— tank  for  steaming  Oakcm  ;  Riw^* ; 
the  timbers  before  bending— making  treenails— boring  Sails;  ShipBchdc'"'' 
holes  for  treenails — spinning  oakum  for  caulking — caulk-    Tbeenails. 


1810 


LIST  OF  ILLUSTEATIONS. 


No.ofCDT.                                            SoBJSCTB.  Rcferenea  to  A&ncLss. 
ing  the   seams — serving  or  covering  a  rope — stretching 
sails— driving  a  red-hot  hoop  on  a  mast — section  of  a  ship 
while  building. 

29.   Silk  Manufacture: — Specimens  of   Bengal,    Broussa,  and  '    Aiglets ; Factobies ; 

Italian  silk — ^throwing,  winding,  doubling,  and  spinning  Lyons  ;  Ribbon  ;  Silk  ; 

silk — making  tags  for  silk  laces.  Spitalfields. 

80.   SUel  and  File  Manufactures : — Casting  steel — ^tilt  hammer  Cxttlebt  ;      File  ; 

for  hardening  shear  steel — treading  clay  for  steel-casting  Sheffield  ;     Steel  ; 

pots — ^ftle  forging — ^file  tempering — ^file  cutting.  Tilt  Hammeb. 


Molasses 
Tbeacle. 


SUOAB 


81.  Sugar  Befining: — ^Warehousing  and  opening  the  casks  of 
brown  sugar — ^boiling  sugar  in  the  vacuum  pan — ^heating 
the  liquid  sugar  before  moulding — ^pouring  melted  sugar 
into  moulds — brushing  or  cleaning  the  bases  of  the  sugar 
loaves — cutting  off  the  discoloured  portions  at  a  lathe — 
papering  the  loaves. 

•')2.   Steam  Machinery  and  Engineering : — Engine  for  cutting  and  Clyde  ;    Glasgow  ; 

punching  boiler  plates — planing  machine  and  boring  mar  Ibon    Manufactube  ; 

chine,  for  preparing  iron  plates — ^paddle  wheels  in   dif-  Planing      Machine  ; 

ferent  positions — various   working    details    of    marine  Steam  Engine  ;  Steax 

engines.  Vessel. 

33.  Locomotive  and  Railway  Engineering : — Stephenson's  loco-  Boitxb  ;      Menai 

motave    factory    at  Newcastle — exterior   of  locomotive,    Bbidges  ;  Newcastle  ; 
longitudinal  section  of  ditto — cross  section  of  fire-box  and    Bailwat. 
boiler — ^Britannia  Bridge  oyer  the  Menai — working  details 
of  the  Britannia  Bridge. 

34.  Printing  and  Paper  Making: — Making  paper  by  hand — a        Bookbinding;  Cox- 

compositor,  with  his  case  of  types-— composing  stick,  used  posing  Machine  ;  Pa- 

in  adjusting  the  type  into  lines — ^mould  for  making  types  peb  Making  ;    Pbint- 

— stereotype  mould  and  frame — sprinting  press — ^printing  ing  ;Stbbeottpe;  Type 

machine — hydraulic  press,  rolling   machine,  and  cloth-  Foxtndino. 
embossing  machine,  used  in  bookbinding. 

35.  Tobacco  Manufacture : — Tobacco  warehouse :  opening,  cut-  Cigabs  ;      Docks  ; 

ting,  and  pressing  tobacco— kiln  for  burning  damaged    Snuff;  Tobacco. 
tobacco — shredding  leaves  for  common  tobacco— making 
pigtail  tobacco,  cigars,  and  snuff. 


30.  Woollen  Manufacture: — ^Fulling-stocks  for  fulling  or  milling 
broad  cloth — ^preparing  teazles  for  dressing  cloth — dressing 
or  raising  cloth — interior  of  Leeds  Cloth  Hall. 

37.  WorMted  Mam^facture : — Drawing  wool  into  slivers  for  spin- 
ning—  scouring  yam  after  spinning  —  drawing- in  the 
worsted  warp  for  the  loom — preparing  Jacquard  cards  for 
weaving — ^weaving  shed,  with  Jacquard  power  looms. 


Bbadfobd  ;  Facto- 
BiEs;  Halifax;  Ix- 
pobts  and  expobts  ; 
Jacquabd  ;  Leeds  * 
>>  Spinning  ;  Textilb 
Manufactxtbes  ;  Weav- 
ing ;  Wool  ;  Woollen 

AND    WOBSTED    MaNU- 

factubes  ;  Yabn. 
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KNIGHTS  CYCUOMDIA 


KNIGHT5.tYCL0P;(EDIA 

Iiili|jitii|il!illfiatroMl 


lIFi 


TOWIJ  K-BAY    Of    SWANSEA. 

KMItHTS  CVGLOP,tDlA  Of  THE 


KMICHTS  CYCLOP/EDI\ 


nOusiiu,otallIlatii)i 


KNIGHTS  CYCLOPjIDIA. 


KNIGHTS  CYCLOP/tDlA  . 

lutujslrg'itfallMifliis. 


INDUSTRY  OF  ALL  NATIONS 


KNICHTS  CYC1.DMDIA 


KNIGHTS  CVtlOf.'JDlA 

feliustTj/  iFail  pattens'- 


miGHrs  ncLOPsoiA  of  the  inoustry  op  all  nations. 

lo.  U. 


mCUTS  tVaCP/EDlA  GF  THE  ERDDSTRY  OF  hll  hhTMS. 


tuwrs  CYCWAjJi«  OF  im  mciismY  of  m.  niATiOfiis. 

No.  J  8. 


< 


ncHrs  cvcLOP^ifl  of  the  iiiDiisiiiY  OF  m.  mims. 

No.  17. 


isGirrs  cvcup^DiA  of  the  hhoustry  ki  m.  mams. 

No.    IS. 


KHSCKTS  CYaOPiSOSA  OP  THE  SNQUSTRY  OP  ALL  NAT30MS. 

No.  Jl). 


CMtGHTS  CYCLOPJEDIA  OF  THE  INOUSTRY  OJ  All  WiONS. 

Mo.  SO. 


l»!3GHrS  CYaOP;iD]A  OF  THE  WUSW  OF  Aa  NATiOMi. 

No.  21. 


A      B       C      D 


iiGHn  cvci.(ip;ed!a  of  the  insustry  or  m.  Hstrmi 

No.  as. 


KMGHrS  CVaOPIGBM  OF  THE  INDUSTRY  OF    KL  lOlTiON? 

No.  23. 


IIWGHrS  CVaOPIEDM  OF  THE  INDUSTRY  OF  ALL  NATiONS. 


MIlGHrS  CVOOPIEOIA  OF  THE  INDUSTRY  OF  ALL  NATiONS. 

No.  84 


mvTs  aoAPmih  w  the  WDtisTRy  of  m.  nations. 

No.  85. 


!!£U7S  aCU)P;£01A  OP  THE  ISIOiISM  Of  ALl<»ATiOi'J3, 


KNIGHTS  CYCLSf/EClA  OF  THE  INDliSTHV  07  AU.  KATiONS. 


KfinCHrS  CYCLSP/SDIA  OP  THE  INDiiSTO  W  All  »ATiO?JS, 


WJCHTS  CYCLOP/EDIA  OP  THE  INBUSTm  OP  ALL  NAnONS. 

No.  29. 


KWGHrS  CYCLOP/EOM  OF  THE  mSUSmV  OF  ALL  MTIONS. 

No.  30. 


mCHTS  CYOOP/EDM  OF  THE  INDUSTRY  Of  ALL  NATiONS. 

No.  81. 


mmiTs  cvaop/SDiA  or  the  iNDumy  w  ah  mmm. 

No.  32. 


KNIGHrS  CYCL0P/E03A  OF  THE  INDUSTRY  OF  0.1  NATiONS. 

No.   83. 


KNIGHTS  CYCLOP/SOIA  OF  THE  INOUSTRY  OF  Mi.  NATIONS. 

No,  34. 


imcHrs  cvaop/EDM  of  fas  mmsm  of  all  Hhmm. 

No.  36. 


INJGHrS  CYOOP/EDIA  OF  THE  mWSm  OF  lUJ,  MATiWIS. 

No.  80. 


INlCHrS  CYCLOP/EDM  OF  THE  INDUSTRY  OF  ALL  NATIONS. 

No.  37. 


mm 


